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Erection, Installation and

o Commissioning of the Control
Karlsruhe GmbH System

D-7505 Ettiingen

The erection, installation and commissioring of the control
system is only part of the WIEGAND supply if this was explicit-
ly mentioned in the confirmation of order, The same applies

for all electric instruments as well as for the pump motors.

If this was not especially agreed upon, it will belong to

the customer's supply in any case,

A) GENERAL (Control Elements)

The control elements (control valves and control flaps)
are mostly mounted together with the evaporating plant.
In doing so, the following will have to be checked and
obserxrved:

. a) correct installation, according to the flow direction
marked on the outside, : i

b) nominal widths of flow of the pipings are mostly
larger than those of the control elements

c) the control elements have to remain free from inside
contamination

d) the piping will have to be supported such that the
control elements can be installed and removed without

problems
-—| . .
e) note the input section on the erection drawing if
indicated by us
g B) PRECISION CONTROL INSTRUMENTS R
; The installation of precision control instruments, such
as transmitters, sensors, and ¢ontrcllers should only be
started after completion of . all construction, painting
. and rough locksmith works in the evapaator room and

after removal of all scaffolds |, in order to avoid damages.

I. Transmitters (measuring transducer) Sensors

In this connection, pleage note the indications on our
drawings. The instruments will have to be installed
free from vibrations close by the measuring section.
The connection between measuring point and transmitter
is called pulse line. ’

Important:

l., provide a syphon for the steam pressure transmitter
2, do not provide a syphon for the vacuum transmitter,
install it 10 cm above the measwing point (pulse
. line being a copper tube of 12 m length). Lay this
tube with an inclination to the measuring point.

For both a.m, transmitters a shut-eff cock will have

‘ to be mounted in the pulse line. Do not brace measuring
. point and transmitter with the pulse line., Leave some.
space for a later insulation,

Datum: 27+¢H Nov., 1975 Bearbeitung: Hl/Fe/Cr/Ma gasehen:
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System

3.

4.

5.

a)

b)

All places of installation, of transmitters have to be
checked on that

Install the temperature transmitters, sensors
in reverse current and dip them into the liquid flow
in their total length.

Screw in the electric resistance thermometers
with special care.

The flowmeter will have to be absolutely mounted
with the fixings provided for and in accordance
with our erection drawing. In any case, it has to
be avoided that pre- or subsequently arranged
tube sections are fixed at the flowmeter. If necessary,
these tube sections have to be fixed separately.
There must be the possibility to install and remove
the flowmeters quickly and without problems, without
impairing pre- or subsequently arranged tube
sections.

Screw in and tighten the conductivity measuring cells
in the tube bend as indicated,
Attention: Do not turn the electric connecting head

of the measuring point- (danger of damaging
it) . Only use existirg hexagon,

Density measuring instrument

It is of particular importance that no vibrations
are transmitted by the pump which is normally pre-
arranged., If this is not possible, flexible
connections will have to be provided for. Density-
meters will have to be fixed to a firm foundation.
compensators of oscil%ation are not allowed.,

no impairment of the instruments can take place by
dripping and splashing liquids or steam,

they are mounted outside areas which are frequented
by public or the opffating personal,

Datum: 27th Nov. . 1975 Bearbeitung: Hl/Fe/Cr/Ma geschen:
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II. Control Panel

1. The control panel will have to be mounted on
the foundation prepared by the customer.
The control panel is to a large extent pre-
assembled, pneumatically tubed and electrically
wired.

2, The WIEGAND supply contains the following
control instruments which, for reasons of
transportation can.only be mounted into the
control panel on site:

~ compact indicator

- compact controller

- six—-colour point printer
- three-line recorder

3. These instruments will have to be inserted and
clamped in tl® control panel with the aid of
the control panel drawing. Make the connections
between the indicators, controllers, six~colour-
point printers and line recorders and the lines
pre-assembled in the panel from the pneumatic
and electric connecting block to the controllers.
Use our drawings for this purpose.

C) AIR SUPPLY (Pneumatics)

1.

Connection, compressor with supply air reducing
station and filter station.

A suitable, accessible 'space outside the control
panel has to be chosen for the air reducing station.
Please note that air will have to be conveyed
directly from the supply air reducing station into
the control panel and into the plant. The connection,
compressor with supply air reducing station will
have to be laid by Bhe customer using a metal tube
of 1L/2 v,

Connection, air reducing station with the control
panel will have to be carried out by the customer,
using a metal tube of 1/2" or a plastic hose which
is resistant to compression (10 atue).

Connections, air reducing station with air
distributor for transmitters, change-over valves
and positioner controllers at the controlling units
have to be made as described under para: 2.

Connections of the pneumidtic connecting block
in the control panel with the control valves and
transmitters as well as change~over valves

Datum: 27th Nov., 1975 Bearbeitung: Hl/Fe/Cr /Ma gesehen:
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a) with small plants concerned, individual lines
will have to be laid, see pneumatic diagram

b) with bigger plants concerned, the pneumatic
multi-strand collective cable from the control
panel to the individual air distributors in the
plant will have to be used,

Note: We recommend to lay the spare circuits at the
same time.

- supply air distributors (see para 3) and signal
air distributors will have to be mounted on
a protected spot in the plant and must be
easily accessible.

- they should be arranged close by each other

- when chosing their location, one should
take care that the connecting lines with the
. transmitters, change-over valves and control
elements are as short as possible,

5. The. connecting lines between supply air distributors
(feed air for the transmitters) will have to be
inserted, consisting of a plastic hose, 1/4" and

) 6 mm, of blue colour, At the same time, the signal

lines between the transmitters and the signal air
distributor will have to be inserted, consisting
of a plastic hose, 1/4 * and 6 mm, of black colour,.

6. Make the connections between signal air distributor
and control elements (control valves, control flaps),
change-over valves by means of a plastic hose of 1/4"
and 6 mm, of red colour.

At the same time, the feed air supply lines for the
positioner controllers at the control elements will
have to be laid, Here too, a plastic hose of 1/4"
and 6 mm, of blue colour, will be used.

a) If there is no sdpply air distributor for the
positioner controllers in the plant, the air
is directly taken from the air reducing station,
see the pneumatic diagram for this purpose.

b) If there are several positioner controllers,
a separate supply air distribution is provided
for (in addition to the two distributors
mentioned under para 3 and 4b).

Datum: 27th Nov., 1975 Bearbeitung: H1/Fe/Cr/Ma gesehen:
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D) ERECTION OF THE ELECTRO PART

If not especially agreed upon, these works do not form
part of our scope of supply

1.

\ 2 .

5.

In particular, the following will have to be installed
(according to the electric and pneumatic WIEGAND diagrams) :

I. General

Connecting lines between the electric panel part
(contactor panel) and the pump motors of the
evaporating plant,

The connecting line between the electric panel part
(contactor panel) and the. fan motor of the cooling
towex, Particularities of installation of the stator
heating of the motor will have to be observed.

The connecting line from the electric panel part
(contactor panel) to the cooling tower heating
(for this purpose, please see our electric wiring
diagram) .

The connecting line from the electric panel part
(contactor panel) to the bowl heating thermostat of
the cooling tower and to the fan motor thermostat.
The former will be fixed in the cooling towerx” bowl
and prevents the cooling water from freezing, the
latter should be fixed to an outside wall of the
cooling tower building, The stator heating will be
brought into action at an outside temperature of

- 15 °cC. ' ~

The control lines from the WIEGAND control panel
to the electric panel part (contactor panel) for the
pump motors, ’

The connecting line between water-flow detector after
the sealing water tamk and the control panel.

Connecting lines between control panel and damp proof
distributor cap within the evaporating plant,
connecting lines between distributor cap and
illuminating hoods for the separator illumination,

_The electric measuring lines of the resistance

thexrmometers to the control panel., For this a copper
wire, twined, 2 x 1,5 mm?, will be required. The
lines will have to be equalized (in this connection
please see the operating instructions of the
electric temperature recorder).

patum: 27th Nov,, 1975 Bearbeitung: H1/Fe /Cr /Ma gesehen:

E OR74 78/0¥\Nn W R




' Page 6

{ Erxrection, Installation and:
Karlsruhe GmbH Commissioning of the Control

D-7505 Ettlingen . System

II. If provision is made for an electric control system

1. Lay the connections, transmitter with control
panel hy: means of twined copper wire of 2 x
1,5 mm“.

2, If pneumatic valves with electric positioner
controllers are applied, twined copper wire, -
2x 1,5 mm?, will have to be laid for each
positioner controller from the connecting block
in the control panel to the individual positioner
controllers at the pneumatic valves,

3, Care has to be taken that the signal lines
from the transmitters to the connecting block
in the control panel and from the connecting
block in the control panel.to the valves are
laid in steel-armoured conduit and that no
power circuits are nearby which might cause
inductive voltages. .

4, If electric control valves are used a four-strand
line will have to be laid in addition from the
control panel to the control valves. This is a
powexr circuit, the cross section of which will
have to be selected according to the respective
drive.

Datum: 27th Nov., 1975 Bearbeitung: H1/Fe /Cr/Ma gesehen:
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COMMISSIONING

As soon as the erection of the measuring and control in-

struments as well as the supply air reducing station and

the individual air distributors is: completed and all con-
nections are made, the commissioning will be started.

The following sequence shall be kept to:

1.

II.

III.

Checking of the Air Supply

1.

3.

The connectlons between the air reducing station and
the control panel will be loosened at the air dis-
tributor in the control panel. The same is done with
the individual connections at the air distributors
in the plant.

Start the compressor and let the air blow for about
3 hours, so that the supply air piping will get clean.

Attention: Avoid that oil containing air gets into
the control instruments when you start the
system. This would make necessary consider-
able repairing works.

Tighten the loosened unions again. -

Adjustment of the Air Supply (Supply Air at the Air

Reducing Station) .

The individual instruments* have to be supplied as des-—
cribed below:

1.
2.
3.

Positioners at the control valves with 2.5 atm.qg.
Change-over and spray cleaning valves with 4 atm.g.

Pressure, absolute pressure, and temperature trans-
mitters, density medsuring instrument, flowmeter, and
controllers with 1.35 - 1.4 atm.q.

Attention: These values must 1nd1v1dua11y be checked

at the input of the respective instruments
by means of a hand manometer (loosen the.
supply air line at the individual instru-
ments) .

Preparation of the Control System (Positioners, Trans-

mitters, and Controllers) for the Start-up

1.

Adjust all controllers to manual operation. Remove
the transport safety devices in the controllers, trans-
mitters, densitymeter, and flowmeters as described in
the attached operating instructions.

Datum: 27— ll 1975 Bearbeitung: H1 /Fe/Cr /Schm  gesehen: p.t.o.
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2. By means of the manual controllers of the individual
auto-manual stations at the controllers the respective
valves are passed in the whole range. That means, a valve
for steam has to be closed when the control capacity is
O %, it has to be open by 50 % when the control capacity
is 50 %. The control capacity is adjusted at the manual
controller of the auto-manual station.

3. When the control elements are equipped with positioners
the positioners must be checked according to the operating
instructions attached and, if necessary, they must be re-
adjusted. It has to be taken care, that the closing and
opening velocities of the control elements with positioners
are the same. This can be regulated at the spring tension
for the control element.

4. When the controllers are adjusted to “manmal®, the valves must
be checked as follows:

a) Manual controllers at the controllers to 50 %. The valve
must be -opened by 50 %.

—] b) Repetition at O % and 100 %. With O %, the valve must be
closed and at 100 % it has to be completely open. This
applies to the steam valve only. As far as the other valves
are concerned, you will have to look at our drawings for
the control technique where we stated the required safety
positions of the valves; i.e. whether the valve has to be
closed without pressure or opened without pressure.

5. If the values stated under item 3 cannot be repeated, please
check:
a) the control capacity output’of the coatroller - this out-
put must be measured directly before the valve.

. /
b) If a) is correct, check the control element.

Datum: 27th Nov., 1975 Bearbeitung: H1/Fe/Cr/Schm gesehen: p.t.o.

£ 26/4.75/3000 V/.B.
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F Start-up of the Plant

Criteria for the adjustment

steam pressure control loop

vacuum control loop *

temperature control loop

’
4

feed control loop /
level control loop

concentration control loop

Now everything is ready to start the measuring and control
system of the plant.

When you start up the plant, you have to take care that the
rectifiers of the indicating instruments  and the motors of

the recorders are supplied with electricity and that all the
controllers are switched on manual operation. Now the plant
can be started on water. (see general operating instructions
for the evaporator).

I With the manual controllers at the individual controllers
the valves will be adjusted in suck a way that the
required values for steam, pressure, temperature, and
feed are obtained. As soon as those values are obtained,
and after a time of about 10 minutes, the set-point de-
vices will be adjusted in such a way that the output
signal of the controller equals the output signal of the
manual controller.is giving to the valves. Those figures
will be indicated at the controller.

of the controllers

proportional
reset time:

-

proportional
reset time:
proportional
reset time:

proportional
reset time:

proportional
reset time:

proportional
reset time:

range = 80 %,

0.2 min.

range = 100 %,
0.5 min.

range = 80 %,

1.5 min.

range = 100 %,
0.3 min.

range = 50 %,

1.0 min.
range = 400 %,
6.0 min.

atum: 27th Nov., 1975

Bearbeitung: H1 /Fe/Cr/Schm gesehen:
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III After the adjustment of the approximate control para-

meters stated under II, the manual-automatic switches
at the individual auto-manual stations will be manually
switched over to automatic.

Attention: When it is switched over from manual to auto-
matic, the actual values and the set-points
must correspond; if they do not correspond,
the direction of the action has to be changed.
as described in the instructions for the spe-
cific instrument. If there are still differen-
ces between actual values and set-points with
correct direction of the action, the zero points
at the controllers must be changed as per oper
operating instructions for the controllers.

When this has been done and when tke temperatures in the
plant have reached the values specified, the product
feed can be opened and the plant is now.run on product.

The zerd points for concentration aad viscosity at the
respective transmitters (measuring transducers) can only
be adjusted during operation with product according to
measurements in the laboratory. That means for instance
for the concentration: a certain content of % TS will be
determined with the help of a pocket refractometer. If this
value corresponds to the value given by the indicator at
the controller, it is momentarily ot necessary to correct
anything. If the controller-:indication, however, differs
from the refractometer indication, it will be necessary
to correct the zero point at the transmitter (measuring
transducer) according to tHe instructions for the parti-
cular instrument.

Example: by means of the steam pressure the plant will
be run in such a way that an outlet concentration of

45 % TS which had been ifidicated on the refractometer

is obtained. After a period of about 10 minutes,the dry
substance content in the product ontlet shown on the in-
dication is 8till 45 %. The indication at the controller
itself, however, does only show 30 % TS. Now, it is ne-
cessary to correct the concentratiocn with the zero-point
screw at the transmitter (measuring transducer) as des-
cribed in the instructions for the instrument, so that
the indication at the controller does also state 45 % TS.
This can only be done, when the coatroller is switched
on manual operation.

The above-described correction can be repeated later,
i.e. it can be improved by comparisons with laboratory
measurements.

Datum: 27th Nov., 75 Bearbeitung: H1 /Fe /Cr/Schm  gesehen:

F 26/4.75/3000 W.B.
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Erection, Installation, and.

Vi It is a precondition for a correct operation of the
control system, that the optimum controller adjustments
are found and realized durlng the first operation.

(see enclosure).

VII Optimum Controller Adjustment

l.

For the adjustment of the controller to the control
section it is necessary that the preparations des-
cribed in the instructions "Erection, Installation,
and Commissioning of the Control System" are completed.

All the control instruments will be checked and cali-
brated by the different companies before they are supp-
lied. The calibration is an optimum 95 % calibration.
In most cases this is the best calibration possible,
because the calibration is done on a production line.
The calibration may afterwards be changed due to trans-
port and weather conditions. The basic calibration is
mostly sufficient, because the controller adjustment:
methods of today only give approximate values. As far
as control sections for which the normal basic calibra-
tion is not sufficient are concerned,- these may be

4th class.control sectidbns.-, it is necessary to carry
out a second optimum calibration. This has to be done
as described in the operating instructions for the res-
pective instrument.

Adjustment of the controller to the control section

We know different methods of adjusting a controller to
the control section. e of the most simple methods
which is mostly used is the method found by Zieqler

and Nichols. In the most cases, this method brings about
the success reguired. All the methods known give appro-
ximate values only, guaranteeing an optimum 90 - 100 %
adjustment. It may only be necessary to an unimportant
correction not reguiring any considerable adjustment.
It is not possible to determine a 100 % adjustment of
the controller.

When the class of the control section shall be deter-
mined, one has often to rely on assumptions, so that

in practice there are only approximate reference points
for the adjustment available. Even, if the data for si-
milar sections are available, it may be necessary due
to differences which cannot be seen from the outside
“to have different adjustments of control sections which
are equal for the rest. The methods known up to now

to adjust a controller to the control section have been

patum: 27th November, 7%earbeitung: H1/Fe/Cr/Schm gesehen: p.-t.o.
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either been determined by calculaticn or by tests with
certain control systems.

4. Method of Adjusting the Controller

The controller must function as a pare P-controller.

For that purpose, the Tn-throttle (integral action) has

to be closed and the Tv-throttle (derivative action) has to

be opened. If the derivative action is not existing, it

is not necessary to open the Tv-threttle. Subsequently

. you adjust a larger P-range (proportional) of approximate-
ly 500 %. With this position of the controller, you

now have to cause a sudden disturbarce by changing the

set-point. As a result of this action, the control value

(actual value) which has to be seen on the recorder,will

. change. Shown in a sketch, this will presumably look

like. figure "a".

+
1
¢ X

— a) '

s b) ' .

-~

Then, the proportional b,énd will be changed in a down-
ward direction and a disturbance is repeatedly caused by
changing the set-point until the recorder fig. "b" shows
the control value. Now, the critical P-range Xpk is reach~-
ed. This critical P-range can be read at the P-range ad-
justment of the controller. The valte resulting will be
multiplied by two and , thus, the P-range to be adjusted
is determined.

The whole time for the curve Tk as shown on fig. "b"
will be multiplied by 0.85, thus, determining the reset
time Tn. To find out the D-action {derivative time), Tk
will be multiplied by O0.5.

The above-described method should lead to a good adjust-
ment of the controllers.

patum: 27th Nov., 75 Bearbeitung: H1 /Fe /Cr /Schm  sehen: p.-t.o

F 26/4.75/3000 V/.B,




£ TSR
A\ G 1';

D-7505 Etilingen

20 Assembly, Installation, and
Kardsruhe GmbH ‘ Commissioning of the Control

System

1

H) ASSEMBLY AND ADJUSTMENT OF POSITIONER CONTROLLERS

troller.

ment.

to the diagram. H

The positioner controller

is a proportional follow-up
controller. The output signal of the process controller
is the input signal of the positioner and thus it can

at the same time be considered the nominal value for the
follow~up control loop - in our case the positioner con-

The positioner controller shall be installed as described
in the assembly instructions attached. The assembly in-
structions always refer to a certain make. When the
positioner controller is installed at the correcting ele-
ment, it will have to be adjusted. Please follow the
below stated sequence.

1. Open the supply air valve and check the air pressure.
The correct supply air pressure can be taken from
the type plate of the respective instrument. If the
" pressure 1is not stated, choose a pressure of 4 bar g.

2. The action type of the positioner controller depends
on the required safety position of the correcting ele--

3) The input signal for the positioner can either be an
electric or a pneumatic signal - depending on the con-
troller make installed. By means of the range and zero
point devices the positioner must be adjusted such that
the correcting element is closed or opened -~ depending
on the action chosen - by'25 % when the input signal
is 25 %. With an input signal of 50 %, the correcting
element must be opened by 50 %. With an input signal of
75 %, the correcting element must either be opened or
closed by 75 % - depending on the type of action chosen.
When the instrument is adjusted, check all fastening
elements once again and control the correcting range.
(For a better understanding, please see the explanation

lif¥ of the correcting element,

{ basic form}

percent)

H Two

M L)
in % ®0
Schliefventil 20
closing valve 70
60
Antriebskennlinien 0
) {Grundform) L0
: L 30
. characteristic curves 2

of drive

1

v}

AN

1020 30 40 SO 60 M B8O 90 100

y = input value for the positioner. H + y indicated in

5Hnu:\gsventil
opening valve

Y in'/o

Datum:19th Febr., 76 Bearbeitung: H1 /wa /Schm

gesehen:
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G)

ASSEMBLY OF SHUT-OFF AND CONTROL FLAPS

General

Flaps will be installed between the tube flanges. As the

flap disc is centrically located, the flaps c¢an be in-~
stalled independently from the throughput direction. To-

tal solids containing media form exceptions.For those

media we recommend to install the flap with horizontal

shaft with the lower half of the flap opening in the through-
put direction.

If the seat ring of the flap is provided with a sealing lip.
which is simultaneously forming a flange joint, it is not
permitted to use additional flange gaskets.

Installation

The flap will be shifted inbetween the flanges; at this time
the flap is almost closed (30°). The flanges should be

~drawn asunder so that the flap can easily be installed with

clearance. Afterwards, the flange screws will be inserted
and the flap centered as well as adjusted. After a test
switching the screws will be tightened..At new plants the
screws will have .to be tightened by hand and the flange
pinchwelded. The flap will then be dismantled again and

the flange weld completed. Only after the flange has cooled
down, will the flap be assembled again between the flanges.
Before the flange screws are equally tightened, a test
switching shall guarantee that the flap disc can move in the
connection flange. Orientatibn means are key surfaces and
the feather nut of the flap shaft resp., they must always
lie in parallel to the flap disc.

\t;; .

/'- V'
r {
4

Einbaudarstellung  view of installation
_ Klappe 30° geoffnet flap 30° opened \

Datum: 19th Febr., 76 Bearbeitung: H1 /wa,/Schm . gzsehen:

F 26/4.75/3000 W.B.
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Froj.ing. Bearbeiter Datum " | Zeichn. Nr.
Engelhardt responsible po) 1pmuthdafe 2/11./84 1divwg no. 157-393-4

Pos.  |Stick . Benennun Blatt{ Zeichnun Lieterun

item quty description & : pcga drawing ¢ [sul;,p[y d

CISA 9 - condensate supervision

HS 10 control ({(gating).

LSA 11 level supervision

TIA 12 temperature supervision -

XIAS 12 vibhration control -
(fan) )

LS 13 supervision of service

» water

PIC 1_steam control

.
’

p. (sealing steam/fan) |,

FIC 15 feed control /

TIC 16 temperature control

PIC 17 vacuum control

DIC 18 control of the concentratibn

- ' (high-concentrator)




B8enennung’

NV XERGRATTID

gescription . . ) . ~ Karlsruh2 GmbH 0-7505 Ettingen
MeB. und Regelstickliste Kom. 2590-75-83.01
T Job No. 220-83-83.01 Maelor
. piece list for messuring and control equipment Blatt -
. poge
Proj.Ing. Bearbeiter Datum. Zeichn. Nr.- CagaL
Enéelé%rdt responsible Hellmuthdate 7/11/84 |drwo no. 157-393-4
Pos.  [Stick Benennung Blatt} Zeichnung {Lieferung
item  juuty description page drowing supply
[ LIC 19 level control Hicou
(float balance tank)
LIC 20 1level control
LIC 21 1levéel control

TR 22 temperature recording

v s, v b

CISA 23 condensate supervision

HS 24

Control

26 - supply air reducing station

list of materials for assembly

LI 28 - level control
float balance tank

29 - control panel

}
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Benennung W RO AT |
UGSCFtpflcn . : voaturLhe Grenee DL R e e -
Mef3- und Regelstickliste Kom. 2590-75-83.01 B
. : MAELOR
. . . ) . Job No. 520-83~83.01 ]
'; - piece list for measuring and control equipment Biatt *
- - - Poge 4
roj. Ing. | Bearbeiter Datum Zeichn Nr
| Engelhardt responsible l:{ellnmth deotfe 7/11/84 drwyg no 157-393-4
Pos  i5tuck Benannungy Fabrikat | Type Bemork U
item _igquty description maoke type r(emarks ‘
PIC 1 main steam.control’
1.01 1 meas. transducer for pressure Foxboro
‘meas. range: 0 ~- 10 bar
output: 4 - 20 mA
type: 821GM-IK1NM2
connection: R 1/2"
1.04 1 I/P transformer Foxboro
input: 4 - 20 mA T
T
output: 0,2 - 1,0 bar ¢
aux. energy: 1,4 bar
type: E69R-J2/CS-E/FN-A
l“105 1 .diaphragfn control valve DN 80, Samson 241
PN 16
Kvs
1.06 1 positioner Samson 765
input: 0,2 - 1 bar
supply air: 4 bar
- at input 0,2 bar: valve closed .
‘ !
. :
4 )
E
r |
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Benennung L S H A o !
T e 4 e e, ‘

i

)

description L Tl ne Bemne DL T e
MelB3- und Regelstickliste Com. 2590-75-83.01 .
| o , - , Job Ne. 520~83-83.01 3
. - piece list for measuring and control equipment Blatt N
' page g
Proj. Ing. Bearbeiter [ Datum Zeichn Nr é
Engelhardt responsible Hellmuth daote _ 7/11/84 dnvi no 157-393-4 !
Pos ™ 5ficky Benennung Fabrikal | Type  |Bemork ure!
item fquly ¢ description . make type - remarks s

FIC 2 feed control

2.01 1 flow pick-up DN 50} PN Foxboro

‘meas. range: 0 - 40 m?®/hr

aux. energy: 110 Vv, 50 cycles

@ | model: 2802-SAZD-TSF-G

2.02 1 meas. transducer Foxboro

meas., range: 0 - 40 m®/hr

aux. energy: 110 Vv, 50 cycles

o vy g o

model: 896-SA-AE/ with pulse

output ' 1 pulse ’// 100 1

2.03 10m| signal cable

2.04 1 ' I/P transformer v Foxboro

input: 4 - 20 ma

output: 0,2 - 1 bar

aux. energy: 1,4 bar

£ype: identical to item 1.04

—

+
'
NI EEITS IC vty e o -




Benennung”
cescriplion

Mel3~ und Regelstickliste

FAYNY RIS LN o
Voo X IR s NG

At LI e e T T e

Kom. 2590-75-83.01

MAELOR
. . . J -83-83. 1
piece list for measuring and control equipment 'éolt;:\to 520-83-83 01' i
’ page 6
Proj. Ing. Bearbeiter | Batum Zeichn Nr --
Engelhardt responsible Hellmuth date 7/11/84 drwi no 157-393-4
Pos  j5tuck Benennung Fabrikat Tvpe Ben .
; S emerkure:
ifem ;qufy] description make i%éz remérﬁitﬁx’
2.05 1 control flap DN 65, PN 16 Keystone| fig.

9-18

coating: EPDM

drive: 790-018

"with-mechanical closing limitatio

N

@ 2.06 | 1| positioner.

Keystone

input: 0,2 - 1 bar

flap opened at input 1 bar

aux. energy: 4 bar

order no. 43-101-002

R item 2.06 mounted to item 2.05

[}
|
P
t

i
i

P —

:
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Benennung VT ERCE ST j
GESCFipfiCO . Y ST LrLne e n e L TR R i
MeB- und Regelstickliste Kom. 2590-75-83.01 _— "
o . . : Job No. 520-83-83.01 LOR
piece list for measuring and control equipment Blait ' :
¢ . .
page
Proj.ing. Bearbeiter Datum Zeichn Nr
Engelhardt r‘esq_gris-ibie H_je"];]_.'n_mtl’} dete 7/11/84 drwq no 157-393-4
Pos  i15tuck Benennung Fabrikai | Type  IBemorkures
ifen 1auly descriplion moke _type i remarks }
TIC 3 - temperature control
3.01 1| resistance thermometer Degussa | PT 100
connection R 1/2"
: .3.02 1 R/I transformer Foxboro
measuringArénge: 0 - 40 °C
aux. energy: 110 V, 50 cycles
output: 4 - 20 mA
type: E94G64B
-
- i
3.04 1 I1/P transformer ' Foxboro
input: 4 - 20 mA
. output: 0,2 - 1 bar
k. aux. energy: 1,4 bar
‘type: identical to item 1.04
3.05 1 diaphragm control valve DN 32, Samson 241
PN 16
Kvs/é;
3.06 1| positioner Samson | 765
input: 0,2 ~ 1 bar ’ - }
!
-supply air: 4 bar l
¢
gt inppt 0,2 bar: valve opened i



Benennung VIR CE AT '
description e e P
Mef3- und Regelstickliste iKom. 2590-75-83.01 ;
pém tist for measuring and confrol equi Job Mo, 520-83-83.01 MAELO%
C v 1
q Y 9 Guipien Blatt
. ' page
Proj.ing. Bearbeiter Datum Zeichn Nr
Engelhardt rqupgpm Hggymnhdan_ 7/11/84 drvi no 157-393-4
frem auts | Benennund Fabrikai | Type  |Bemerk ot
ifem fquty | description make type remarks i
TIC 4 temperature control
4.01 1 resistance thermometer Degussa PT 100
connection-R 1/2"
4.02 1 R/I transformer Foxboro
meas. range:.0 - 100 °C
aux. energy: 110 VvV, 50 cycles
output: 4 -~ 20 mA
type: identical to item 3.02 -1
; - - -—-'——‘5-'!
f
4.04- 1 I/P transformer Foxboro
input: 4 - 20 mA )
. . output: 0,2 - 1 bar
( aux. energy: 1,4 bar
type: identical to item 1.04
4,05 1 diaphragm control valve DN Samson 241 -
PN
Kvs
4.06 1 positioner Samson 765
input: 0,2 - 1 bar '
P supply air: 4 bar g
at input 0,2 bar: valve closed - i
!
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Benennung VW EELC .:.‘:.(\; ,‘;::
descripfion . . . ) satis ne Gemge DL Th
MelB- und Regelstickliste Kom. 2590-75-83. o1 MAELOR
. . - Job No. 520~83-83.01
- piece list for measuring and confrol equipment Blatt n ;
q . . 9 I
: fage !
Proj. Ing. Bearbeiter Datum Zeichn Nr - 1
Engelhardt responsible Hellnuth date 7/11/84 drwg no 157-393-4 |
Pos  joluck Benennung Fabrikat | Type ’ﬁBemerkGF;,:f
item jquty description moke type fremarks
PIC 5 vacuum control
5.01 1 abs. pressure meas. transducer Foxboro
.-meas. range: 0 - 300 mbar
output: 4 - 20 mA
. . connection: R 1/2"
) - 4
type: 821ALIKINM2
5.04 1 I/P transformer Foxboro i
input: 4 - 20 ma i
.. :
output: 0,2 - 1 bar E
{
aux. energy: 1,4 bar
type: identical to item 1.04
,‘5.05 1 control flap DN 150, PN 10 Keystone fig.9—18
drive: 790-036_
. coating: EPDM
5.06 1 positioner Keystone |43101002
input: 0,2 - 0,6 bar
aux. energy: 4. bar
at input 0,6 bar: flap closed .
!
9 . | like item 5.05 pN 50 ‘
: T
drive:. 790-012 | - }
- --..~~.‘._.i
L * input 0,6 - ar 3
5.08 1 like item 5.06 output at 1,0 bar '



Benennaung NI IRCE 00
Gesgripticn . : ] S T S T
Mefl- und Regelstickliste K om. 2590-75-83.0 oF
o . . . Job No. 520-83-83.01 MAELOR
piece list for measuring and control equipment Blatt ‘ }
) ¢ . . - page 10
Proj. Ing. Bearbeiter Datum Zeichn Nr
Engelhardt responsible Hellmuth date  7/11/84  1drug no 157-393-4
T Pos | ¥3iuck enannung Fabrikat | Type  |Bemork ums
item iquty descripfion make type remariks
DIC 6 - control of the B
concentration
6.01 1 ‘densitymeter Fisher
type: Gravitrol Mark v
meas. range: 1,05 - 1,2 kg/1 l
aux. energy: 1,4 bar
output: 0,2 - 1 bar
process connection: flange 1"
|
P H
6.02 1 P/I transformer Foxboro §
Ainput: 0,2 - 1,0 bar
output: 4 - 20 mA
aux. energy: 110 V, 50 cycles

type: E92-RFN 61

PN

+
.
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Benennung ‘ - N RS L
description . ) ST ume Been LR e
MeB- und Regelstickliste Com. 2590-75-83.01 o
q . p'izzce list for measuring and control equipment éolt;:ie' 22078378301 ;
_ ' Fage 1.
Proj.Ing. Bearbeiter | Datum Zeichn Nr
! Engelhardt responsible Hellmuth date 7/11/84 drvg no 157-393-4
pos"@é&mﬁ Benennung Fabrikat | Type “Bewmﬂdx%%
item {H.C;r_y ! .des:rnphoq moke lype remarks i
LIC 7 level control
float balance tank e
7.01 1 -level transmitter ' Valmet-
meas. range: 0 - 2,5 m WG
. f ' supply air: 1,4 bar
- output' signél: 0,2 - 1 bar
DN 80,. PN 16,

7.02 | 1 P/I transformer Foxboro “g
input: 0,2 - 1;0 bar.' | ’ i ,2
output: 4 - 20-mA
aux. energy: 110 V, 50 cycles
type: identical to item 6.02

®
7.04 1 I/P transformer Foxboro
- dnput: 4 - 20 mA

- output: 0,2 - 1 bar
~aux. energy: 1,4 bar
type: identical to item 1.04

705 1 control flap (cc;ndensate) i Keystonel £ig.9-18
DN 65; PN 10 f,

[ J drive: 790-018 f ‘
c.oating.: EPDM ‘ . _ “.ﬂg_




Benennung ~ A T '
descriplion S et e \‘J‘_
MeB- und Regelstickliste Kom 2590-75-83.07 :
; ~ MAELOE!
. . . . Job Ne. 520-83-83.01 ;
piece list for measuring aond confrol equipment Blatt - N
Proj. Ing. Bearbeiter "I Datum Zeichn Nr -
Engelhardt lﬁgmngbuzﬂelhmnhdofe 7/11/84 drvg no 157-393-4
Fos ™ 5iacy Benennung Fabrikat | Type  [Bemorkurs!
item quiy { descr:phoul make type femarks ,.
7.06 1 positioner Keystone
input: 0,2 - 0,6 bar
aux. energy: 4 bar
“at input 0,6 bar: flap closed’
7.07 1 I/P transformer FPoxboro
. _ !
input: 4 - 20 maA
output: 0,2 - 1 bar
aux. energy: 1,4 bar
|
type: identical to item 1.04 i
. . \'
;
: i
7.08 . -1 .control flap (product) Keystone| £ig.9-18
DN 65, PN 10 i
drive: 790-018
lining : EPDM
7.09 1 positioner Keystone | 43101002
input: 0,6 - 1,0 bar
aux. energy: 4 ‘bar -
at input 1,0 bar: flap closed
t
[ |
. '.
_E
- .q.‘s
- !
E
L-mn-.—«mo-m*w o .




Benennung ' N IR 2 G0
description ey

MeB- und Regelsticlliste {om. 3590-75-63. 01

T
i
FanrLhe Qe T e Lt T 3
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: ece list . . . . Job No. 520-83-83.07 NABLORK
q - pisce lis for measuring and contfrol equipment Blait 13
’ s " {page
Proj.ing. Bearbeiter | Datum Zeichn Nr
Engelhardt respansible Hellmuth dofe 7/11/%1‘ drwig no - 157-393-4
[ Pos T 5iick Benennung - Fabrikat | Type  Bemorkurc:
item quly ¢ descriplion make type remarks -

TR 8 - temperature recording

8.01- 8 resistance thermometers ; Degussa

8.08 ‘PT 100

8.09 1 resistance thermometer Degussa
PT 100

8.10 1 R/J transducer for rack mounting Foxbo;o
model E94G 64B - N

. . . . 4

0 - 100 °cC

output: 4 - 20 mA

8.11 1 - like item 8.10
.8.12 1 1] W "
’ 8.13 1 " " "

8.14 1 " " 1

8.15 1 " " "

8.16 1 n " "

8.17 1 [ 1 "
B 8.18 | 1. " " "




Benennung NS E IS 0T ?
description _ S atutone BMGm DL TR T e, 1
Mel3- und Regelstickliste Kom. 2590-75-83.01 MAELOP:-
i _ ) , Job No. 520-83-83.01 K
piece list for measuring and control equipment Blatt
’ ) ' ' page 4
Proj.Ing. Bearbeiter | Datum Zeichn Nr i
Engelhardt responsible Hellnuthdate  7/11/84  lirygno 157-393~4 H
Pos  i5ilck Benennung Fabrikat Type BEGKNKG;;
item  {quty descripfion moke type remaerks  ;
- e pepndad '
CISA 9 condensate supervision
9.01 1 conductivity measuring cell Foxboro
temperature: 10 - 80 °C
model: 871CC-A2
o - — |
9.02 1 conductivity meas. trandsducer Foxboro
measﬁring range: 0 - - 100 us
aux. energy: 110 V, 50 cycles ;
i
-output: 4 - 20 mA . {
.. :
type: 870CC-10-P H
9.03 3 4-way solenoid valve Bliirkert. 420G
- gating: 24 V DC
; ‘ with 'moun.ting plate
9.05 1 | on/off flap
gating air/air
: DN 50
with ackﬁowledgement at position
: oéen and closed
— approximation initiators Turk : E
type: BJ-5-S18-AP-6-X . ;
‘ with 6 m.connecting cable [
i
: - I
t
)




' Benennung

*g“g’}‘).__‘~ »-n/.u »v\:

descriphion . e e Dt "". ]
MeB-~ und Regelstickliste Kom  2590-75-83 67
e 1 _— Job No. 520-83-83.01 MAELOI
piece list for measuring and control equipment £ L
' : ) Blatt
Proj. Ing. Bearbeiter | Datum Zeichn Nr
Engelhardt respensible Hellmuth ddte 7/11/84 drwyg no 157-393-4
T Pos T iBtick Benennung i . : —
. f Fabrikat e
ifem _gquly } description moke 'l&/é)ee irﬁeer:‘r;f_:&( s
9.06 1 on/off flap
gating air/air |
DN 50 - |
with acknowledgement at position
open and closed :
approximation initiators Turk
type: BJ-5-S518-AP-6-X
with 6 m"connecting cable
9.07 1 on/off flap
gating air/air.
DN 50
- with acknowledgement at position
open and élosed_
approximation initiators Turk
_ type: BJ-5-S18-AP-6-X
with 6 m connecting cable




| Benennung
desgription
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approximation initiators

Mefl- und Regelstickliste Kom. 2590-75-83.01 MAELOF
. . . . Job No. - 520-83-83.01 '
> piece list for measuring and control equipment
‘ . _ . | Blatt ¢
. page
Proj.ing. Bearbeiter { Batumn Zeichin Nr
Engelhardt responsibiec Hellmuth date 7/11/84 drwg no 157-393-4
ifem  jquty description moke type remarss -
9.08 1 on/off flap
gating air/éir
DN 25
with acknowledgemént at
‘ position open and closed
' Turk

type: BJ-5-S18-AP-6-X

with 6 m connecting cable

——
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Benennung ' N E I ,v““.A\a e

NI, ot e e

descriplion ) T T
Mef3- und Regelstickliste {om. 2590-75-83. 61 MAELOLY
: , . ) . Job He. 520-83-83.01 T
. - piece list for measuring and control equipment Blatt
. . page 17
Proj. Ing. Bearbeiter | Datum _} Zeichn Nr
Engelhardt Jresponsible Hellmuth dote 7/11/84 drwg no 157-393-4
}355 }:}uc.\ Benennung Fabrikat Type Beme rkurr
ifem jgquty : descripiion . make type remorks ;

HS 10 - Control : I

10.01 1 inclined seat valve Bilirkert

casing VA, DN 3/4"

spring: opening

10.01.21 1 4-way solenoid valve | _ | Birkert 420G

gating:.24 V DC

with mounting plate .

30.02 1 inclined seat valve A Bilirkert

casing VA, DN R 3/4"

spring: opening

‘...0.02.2 1 4-way solenoid valve . Blirkert | 420 G

gating: 24 vV DC

with mounting plate

10.03 1. inclined seat valve . Bﬁfkert

casing VA, DN R 1/2"

spring: opening

10.03.21 1 4-way solenoid valve - " | Biirkert | 420 G

‘ gating: 24 v DC

with mounting plate




Benennung

descripfion

MeB- und Regelstickliste
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vy syre we o}

{om. 2590-75-83.01

-

approximation initiators

. o _ Job Mo, 520-83-83.07 MAELOR
piece list for measuring and control equipment }
. ) Blatt g )
. Fage - !
Prej. Ing. Bearbeiter { Datum Zeichn Nr
Engelhardt respoensible Hellmuﬂ}que 7/11/84 drwi) no 157-393-4
Pos  {5tuck Benennung Fabrikat | Type {Bemerk unc:
ifem yquty _des:npﬂOQ moke type remsrks
10.04.2| 1 | 4-way solenoid valve Blirkert | 420G
gating: 24 -V DC
with mounting plate
1
!
. . ¥
. - . §
10.04 1 on/off flap
gating: air/air
DN 40
"with acknowledgement at —}
position open and closed f
f
Turk

type: BJ-5-S18-AP-6-X

. with 6 m connecting cable

»
.
» N -y
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Benennung R2 S Ry |
descaiplion . ) ) e Bemne DL T e
MeB- und Regelstickliste Kom. 2590-75-83.01 _ _~ =
piece list for measuri d frol i t Job No, 520-83-83.01 ~ 1\‘
i ring and control equipmen
: d quipmer Blatt 4 )
>aqe
Froj.ing. Bearbeiter Datum Zeichn Nr -
Enge_l_l’}_fardt FQSDOﬂSib‘C HG_:];]:rmth‘ date 7/1 1 /84 dr\.;,] no 157-393-4
Pos  i5tio Benannung Fabrikat | Type  [Bemorkurv:
item quty description make fype femarks }
10.05.2 1 4-way solenoid valve Blirkert 420 G
gating: 24 vV DC
‘with mounting plate
10.05 1 on/off flap
gatinj: air]air -
DN 40
with acknowledgement at
position open and closed "}
. . »
approximation initiators Turk i

type: BJ-5-S18-AP-6-X

with 6 m connecting cable

. !
. H
NPT 2 % . e,




Benennung

“ I.-i.:l( "'“"~'~ér‘, ;

Gescription vt e Gempe L et
MeB3- und Regelstickliste Kom. 2590-75-83. o R
o o , Job Neo. 520-83-83.01 'PELOR
piece list for measuring and control equipment ’
. e Blatt
' fage
Proj. Ing. Bearbeiter | Datum Zeichn Nr
Engelhardt NWDTT1MQ Hqumthdnie 7/11/84 drwi) no 157-393-4
Pos 5{Gck Benennung Fabrikat | Type {Romork ure
ifem jquty description make type remarks g
10.06.2 .1 4-way solenoid valve Blirkert 420 G
gating: 24 vV DC
"with mounting plate
-.10.06 1 on/off flap
gating air/air
DN 40
with acknowledgement. at
position open and closed ,}
approximation initiators Turk - , ;

-type: BJ-5-518-AP-6-X

with 6 m connecting cable

2]
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Benennung
uazscripiion

A R :

L AT R Lt P T Tears i

Mell~ und Regelsticikliste r ~75-8 ?
e g {om. 2590-75-83.01 MAELOY.

Job He. 520--83-83.01

’ - piece list for measuring ond control equipm.er?f Blatt 5 f
- | Fage- !
Proj.ing. Bearbeiter Batum . Zeichn Nr i
j-Ing f
JBagelharde  Jresponsible Hellmath date  7/11/84  lenvg no ki !

T TR @ v s A B 32 el

Pos  151tuck

Benennung

Fabrikat | Type Bernorkung

| ifem _yquty | Gescription mole type | remarks
10.08.2] 1 4-way solenoid valve Birkert | 420 G
gating: 24 VvV DC
"with mounting plate
.)-03 1 on/off flap E
i gating air/air g
DN 40 §
with acknowledgement. at ‘
' -
. position open and closed iy (
i
approximation initiators Tuark : N ¢

type: BJ-5-S18-AP-6-X

with 6 m conﬁecting cable

I
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Banenn"ng
descriplion

VA

vy s

e '_ Al Sl

_ Mell- und Regel si‘Uckl.isi'e_' {om. 2590-75-83. o7 MAE O;"
T . . Job No. 520-83-83.01 -
g Piece list for measuring and control equipment : : :
. . | o Blatt o |
: o page - . E
Proj.ing. Bezarbeiter Datum - Zeichn Nr . {
Enaelhardt roqmn&bm gggymwhdoi° “7/11/84 {drwg no 157-393~4 f
Pos  istick BCn':_;nunq - - -Fqbrikq{ Type K Bomori: u:.
item _gquty ___QGescription mole type [lemarxs
10.039.2] 1 | .4-way solenoid valve Birkert | 420 G
gaﬁing: 24 vV DC
‘with mounting plate i
' ]
.0.09 1 on/off flap - !
. gatlng alr/alr {
DN 40
with acknowledgement at ¢
i
position open and closed i
. 3
Turk ‘ N ¢

approximation initiators

type: BJ-5-S18-AP-6-X

with 6 m connecting cable

-~ rman
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Bt e A R e Y Se——"




™ Ao

e,

Benenavng LAY N i ?45 h 3
teseriplion " e e : . :
Mef3- und Rege Ustiicklis ste Com.  2590-75-83.01 :
'. , _ Job Wo, 520-83-83.01 MAELOY
- piece lisf for megsuring ond control equipment Blatt - N
® T At 2 |
) Foge !
{Proj.Ing. Exoro iter Datum Zeichn Nr .
Fnaelh§y420“~ foqummhm HéU:wﬂ}dMe‘ 7/11/84  (anq0 157-393-4
Pes  13thck Ben;nryung Fabrikat Type ""g mo,,\urlg
m_wﬁem pquly & _ des:rqzhon~; maoke type TEMUrks i
10.10.21 1 4-way solenoid valve Biirkert 420 G
gating: 24 V DC
‘with mounting plate .
i
- 10 1 on/off flap
gatlng alr/alr
DN 40 ]
H
with acknowledgement at !
b
positions open and closed i
|3
approximation initiators Turk . t

type: BJ-5-S18-AP-6-X

with 6 m connecting cable

-——
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Benennung. RV O A e !
descripfion 5 ) ) Tt re Geenes Dl e, i
MeB- und Regelstickliste - Com. 2590-75-83.01 .~
. . .- Job Ne. 520-83-83.01 =PV
.‘ -+ piece list for measuring and control equipment Blatt p
: - - page 24 |
Proj. Ing. Bearbeiter | Datum Zeichn Nr . i
Engelhardt responsible Hellmuth dote :‘7/11/84 drwi no 157-393-4. :
Pos  j5tick - Benennung- Fabrikat | Type  |Bermorkund
item quty description make ype dremarks s
10.11.2" 1| 4 way solenoid valve Burkert | 420 G
gating: 24 Vv DC
with mounting plate
.10. 11 1] on/off angle valve ' Alfa
Laval 1
gating: opening bv air
DN 40 !
with acknowledgement at positions

- open and closed

.~

Turk

——

approximation initiators

type: BJ-5-S18-AP-6~X

with 6m connecting cable

Wt s 5+ S eym ey + v—a -
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Benennung” SR E S e T i
descriplion . ATt are Seenetl LR e
- ‘Gckliste < |
MeB~ und Regelsticklist Com. 2590-75-83.0T 0 "
. list f . g frol ) ¢ Job Ne, 520-83-83.01 i
- piece list for measuring and control equipment — ¥
q . . . . Blott 25
page
Pioj. Ing. Bearbeiter Dmum Zeichn Nr
Engelhardt responsible Hglhmwho - 7/11/84 1drwg no 157-393-4
m'})ngé’“'éiﬁéig Ben:_nr}l..ng f~abrikat Type o 89[‘1’:«..&1“*
item  fquiy ¢ descriplion make type remarks ;
) ki
} g AIfa
10.12 1 " on/off angle valve Laval
gating: speninc by air
‘DN 40
with acknowledgement at
‘ positions on and off
approximation initiators Turk '

typ: BJ-5-S18~-AP-6X

with 6 m connecting cable

P, Wyt A sy ‘

. H . H
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approximation initlators

Benennung- A IR0
descriplicn : ) ) = T rLne Semn— L RS
Mel3- und Regelstiickliste Kom. 2590-75-83.01
' : : Job No. 520-83-83.01 3
' . piefe list for measuring and control equipment Blatt ¢
. ' Fage
Proj. Ing. | Bearbeiter '_‘Dotug\ Zeichn Nr -
| Engelhardt responsible Hellrmth date  — 7/11/84 1 drug no 157-393-4 |
Pos  |5tuck Benennung Fabrikat Type ﬁBenuwka;E
ifem quiy I description male type remarks 7
: ; Alta
10.13 . 1 on/off angle valve Laval
gating: -orenina bv air
DN 40
' with acknowledgement at
b positions on and off
Turk

typ: BJ-5~S18-AP-6-X°

with 6 m connecting cable

. H
S NI e o



Benennung R FEN R AL \-;'1:5 ;
desctiption T list vatunne Deene Ul L ;
A Mel3- und Regelstiickliste {om. 2590-75-83. o1 MALLOR»
Job Mo, 520~83-83.01 ,
9mce list for measuring and tontrol equipment qutt 27
‘ ‘ page
Froj.Ing. Bearbeiter Datum | Zeichn  Nr
_Engelhardt responsible Hellmuth date  7/11/84  ldpnug no 157-393-4
sy s e e+ .....- - T -——0—-\“3
Pos dum Benennung Fabrikat Type Bemerkung
item ;qufy description make type remerks
10.14.2 |1 [4-way solenoid valve Biirkert | 420 G
gating: 24 Vv D.C.
with mounting plate
Alfa
0.14 1 on/ofﬁ angle valve Laval
gating: opering bv air
DN 40
with acknowledgement at f
i
-l
positions on and off i
approximation initiators Turk §

type: BJ-5-S18-AP-6-X

with 6 m connecting cable

—-——— et
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MeB- und Regelstickliste
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ot e and

{om. 2590-75-83.01

: Job No. 520-83-83.07 MAFLOR
. p[jef.e list for measuring ond control equiprent Blatt 28
' ' page
Proj. Ing. Bearbeiter Datum Zeichn Nr
Engelhardt responsible Hggpmthduie 7/11/84 drvi no 157-393-4
CpPos  jatadh Benennu ng Fabrikat Type Bemork CF;»’
item quiy @ descriplion’ make type remarxs
|
10.15.21 1 | 4-way solenoid valve Blirkert | 420 G
gating: 24 V D.C.
with mountipg plate
‘0.15 1 on/off flap -
gating: air/éir
DN 25
with acknowledgement at -
positions on and off - ;
. e ...
approximation initiators Turk 4

type: BJ-5-S18-AP-6-X

with 6.m connecting cable

- n e

.
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Benenneng

dezenplon

MeB- und Regelstickliste

hhny X 30 AREL Ran i) -.*.;.-{-‘)
Smaw

PCES NP ARSI N
Kansrone GmdH DL 2504 L

2590-75-83.01

 Kom “550-83-83. 01
. measuring control piece list Blatt von
o ~ i page 28a of
Proj.ing. | Bearbeiter Datum Zeichn Nr
Engelhardt respensible Hellmuttdote 7/11/84 dreg no 157-393-4
Pos  [Stuch Eenennung Fabrikat Type Bemerk bq
item  ipzte description - - make tyoe note :
10.20.27] 1 4-way solenoid valve Biirkert | 420 G
gating: 24 V D.C.
with mounting piate
1 on/off (inélined seat) valve Biirkert

‘ 10.20

vA DN R 1"

opening by air

T 3 P o Sy o Y e, o
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gescapiton 4 R Lstickliste e s e
MelB- un egelstuckliste Kom. 2590-75-83.01 .
) _ Job Ne. 520-83-83.07 "AELOR
© . piece list for measuring and confrol equipment Blait
- o ) page

Proj. Ing. Bearbeiter | Datum Zeichn Nr |
Engelhardt responsible Hellmuth date 7/11/84 ldrug no 157-393-4 X
| Pos  i5iticki Benennung , Fabrikat | Type Bemerkung
item ;qutyﬁ description moke type remorks

10.21.2 |1 . 4-way solenoid valve Blirkert | 420 G

gating: 24 VvV D.C.

with mounting plate

.. | o
U 10.21 1 on/off flap

gating: air/air

DN 50

with acknowledgement at

positions on and off

L N VPRSI

approximation initiators Turk

type: BJ-~5-S18-AP-6-X

with 6 m connecting cable

.-

LN
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Benennung - RS S R !
desgcipﬁm . . . . . YOt e Brnesl e Se i(
MeB3- und Regelstickliste Kom. 2590-75-83.01 -~
oce tist f ) 4 ol eau . Job No, 520-83-83.01 " O%HOUN
piece list for measuring and control equipmen -
. ! 9 : ! A . Blatt 30 {
. ) Fage
Pioj.Ing. Bearbeiter Datum Zeichn Nr
) _Engelhardt responsible H(?_llm.lﬂ} dote 7/11/84 drwi no 157-393-4 |
Pos  j5tuck Benennung Fabrikat Type BenumkG;%
item  jquty description’ make type remarks
10.22.2| 1 [|t-way solenoid valve Biirkert | 420 G
gating: 24 V D.C.
with mounting plate .
0.22 1 Jon/off flap
gating: air/air
DN 40
with acknowledgement at
- __!
positions on and off {
. - A N !
approximation initiators Turk i
' t

type: BJ-5-S18-AP-6-X

with 6 m connecting cable.

4
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description lsticklist F T e Bens L Ta T e,
MefB- und Regelstickliste {om. 2590-75-83.01 _ _
Job No. 520-83-83.01 MAELOE
piace list for measuring and control equipment Blatt 31
® -~ |
HProj. Ing. Bearbeiter | Datum | Zeichn Nr
Engelhardt responsible Hellnuthdafe  7/11/84 " Jdrug no 157-393-4 L
Pos  jaluck Benennung Fabrikat | Type Bererkurs
item yquty ! description malke type remorks
10.23.2 1 4-way solenoid valve Biirkert | 420 G
gating: 24 Vv D.C.
with mounting plate
70.23 1 on/off valve (inclined seat,vélve) Blirkert

VA DN R 1"

ovening by air

- e~

B

R
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Be enennung e’f R N ,",*'31
OQSC“pI!O'\ . . Yt ne e UL SN L G
Mef3- und Regelsticklis Kom. 2590-75-83.0%1 .~
. ) o . Job Ho. 520-83-83.071 P‘
- piece lList for measuring and control equipment Blatt '
. . page 32 !
Proj. Ing. Bearbeiter Datum - Zeichn Nr
Engelhardt responsible %ggﬁmﬂ}dde 7/11/84 drwi) no 157-393-4
| Pos  jalaci Benennung ) Fabrikat | Type -'Ponurkunﬂ
item quty ‘deszr;phnr\. make type FEMArKs K
10.24.21'1 | 4~way solenoid valve Biirkert | 420 G

gating: 24 V D.C.

with mounting plate

- P o e e
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Benen nung’ X\"’Q’}:E (,.‘“ R RV
gescription . B ) voatur e emgeel T e -
MeB- und Regelstickliste Kom. 2590-75-83.07 "
. . . i Job No. 520-83-~83.01 N
- piece list for meosuring ond control equipment Blatt : - '
. ) . . page 33.
Froj. Ing. Bearbeiter {Datum Zeichn Nr - .
|_Engelhardt responsible Hellmuth dote 7/11/84 drwiy no - 157-393-4
Pos  iSiuck Benannung - Fabrikat | Type  |Bemork Ul
ijem quty descriplion’ make type remarks
|
10.24 1 |"on/off valve Samson ° 241
DN 50, PN 16, Kvs max.
casing: grey cast
drive: 240 cm?
‘ closing by spring towards 10 bar
) S
1
{
— —_i.
......__...._._..__._.._.AJ._“M,M#,,, : [ b




Benennung
descripficn
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Mell- und Regelstickliste

Y -75— !
Kom. 2590-75-83.0 MAELOR

. <t . . Job Ne, 520~83-83.01
pmfe list for measuring and confrolequnp@eﬁr Blatt 34
’ page
Proj. Ing. Bearbeiter | Datum Zeichn Nr
- L Engelhardt beumﬁgbleigglmuﬂ]dafe 7/11/84 drvg no 157-393-4

A v, sane o -

ot e, Ay ey

-

Pos  jStick Benennung Fabrikat | Type (Bermerk uri
iiem _qufy! description ; moke _1 type remurks ;}
10.25 1 hand flap with acknowledgement
at position}closed
approximation initiator
tvbe: BJ - 5 -~ s18 -~ AP-6-x_ Turk

with 6 m connecting cable

PR ——
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 Benennung
descriplion

MeB- und Regelstickliste

piece list for measuring ond control equipment

TN I e e e e
D Y T N

‘V .I. RIPS W - TR AN ,I’\..gz
TR e DL T e tees

2590-75-83.01

Kom, i
Job No. 520-83-83.07 TAELOR
Blatt

Froj. Ing.

Bearbeiter

Datum

Zeichn Nr :

Engelhardt responsible Hellmuth date  7/11/84  ldrugno 157-393-4
T Pos | 1atuck Benennung i Fabrikat | Type  [Bemerkunc
item fqufy 5 description’ malke type ! remarks i
‘ LSA 11 Level Control
Alfa

11.01 1 Level switch Laval
]
]

T P2 tut yor wm— g,

—— - -
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. } Benennung’
gescripiion

MeB- und Regelstickliste

R T T, ,
AR 8 e P RO Ty i
s e e L tens |

Kom. 2590-75-83.01

S . _ Job o, 520-83-83,07 MAELOR
' . pue‘ce list for measuring and confrol equipment Blatt - |
. : o : page
Proj. ing. Bearbeiter [ Datum - | Zeichn Nr - i
|_Engelhardt respensible Hellmuth date  7/11/84  Ydryg no 157-393-4 i
~Pos itk Benemnung Fabrikat | Type  |Bemorkumei
item _fauty ¢ . descriplion - moke lype .___lremarks ;
TIA 12 Temperature Supervision
. XIAS 12 Vibration Control
(Fan)
12.01 1 resistance thermometer Deaussa
identical to item 8.01
i;
12.02 1 R/J transducer identical to Foxboro
item 8.10
412.03 1 resistance thermometer Decussa E
identical to item € .01 ;
12.04 11 R/J transducer Foxboro
' identical to item 8.10
. ) ] del i
1?.05 1 vibration control Schenk bs %ggry
] - supplier
relay K. 1206 shut-off
[ 'g
F
' i




Benennung \»’z’ F R s Mﬁe aoh
Gescripiion 3 . ) et me Srehe DL Ta e e s,
MeB3- und Regelstickliste Kom. 2590-75-83.07 MAELOR
o - , Job No. 520-83-83.01 R
q - piece list for measuring and control equipment Blait 37 ]
. ‘ . page ]
Proj. Ing. Bearbeiter Datum Zeichn Nr ‘
LngelhardL responsible Hellmuth dafe 7/11/84 drvi no 157-393-4 !
PR = - ‘1
Pos ;,iucki Benennung Fabrikat Type Bomor,( un g
item quiy ¢ descriplion make type remaris i
LS 13 Supervision of the
. Service Water
13.01 1 | electrode RUF HR-61111
. _ . :
connection: R 1/2"
. : ¥
13.02 1 electrode relay EXNER ER3a5kOHM
auxiliary energy: 24 V/A.C.
output: relay i
!
i
13.03 1 identical to item 13.01 :
13.04 1 identical to item 13.02
. ‘13.05 1 | identical to item 13.01
13.06 1 -identical to item 13.02
13.07 1 identical to item 13.01
13.08 " 1.} identical to item.13.02
) .‘3.02.1 1 tension supplv unit ;
{



Benennung »‘\ A EH A T ‘:
gescription . " s e G A 'e H
MeB- und Regelstickliste Kom. 2590 TSR3 6T NN

o , , Job tie. 520-83-83.01 MABLOR

q piece list for measuring and control equipment Blatt :

_' 7 h ) M page 38 }
Proj.ing. Bearbeiter [ Datum Zeichn Nr !
_gg_gelhardt § responsible Hellmutl} dafe 7/1 1/84 drwq no 157-393-4 ;

Pos ifuc Benennung Fabrikat | Type Behmwkun»
ifem yguty descripfion’ molie type | remaris ;
PIC 14 Steam Control i
{Sealing Steam/Fan)
14.01 1 measuring transducer for FOXBORO
' pressure
f meas. range: 0 - 10 bar
output£ 4 - 20 mA
type: 821GM-IK1NM2
connection: R 1/2"
!
§
i
i ' :
14.04 1{I/P transformer FOXBORO i
inpuf: 4 - 20 mA
output: 0.2 - 1.0 bar
‘auxiliary energy: 1.4 bar
. ‘ type: identical to item 1.04
14.05 | .1 ‘diaphragm control valve DN 25, SAMSON 241
PN- 16, Kvs-
14.06 1 positioner SAMSON 765
input: 0.2 - 1 bar
supply air: 4 bar
at an.input of 0,2 bar the
. valve is closed !




descriplica

Benennung

MeB- und Regelstickliste
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o , , Job Mo 520-83-83,01 "AFLOR
‘ piece list for measuring and control equipment Blatt 34 - |
. ‘ page
Proj.Ing. Bearbaiter | Datum | Zeichn Nr- j
Engelhardt responsible Hellmuth dote  7/11/84 "{drugno 157-393~-4 i
Pos  j5luck Benannung Fabrikat Type ’"Bem@ﬁd;;é
item quty descripiion make type remarks
FIC 15 Feed Control
15.01 1 |[flow receiver DN 25; PN 10 FOXBORO
meas. range: O0.- 8 m?®/hr
aux. energy: 110 V, 50 cycles
‘ model: 2801-SAZD-TSF-G !
15.02 1 meas. transducer FOXBORO
meas. range 0 -~ 8 m®/hr
aux. energy 110 V, 50 cycles -}
model: 896-SA-AE i
15.03 10m|{signal cable
.15.04 1 |I/P transformer {FOXBORO
input: 4 - 20 ma
aux. energy: 1.4 bar
output: 0.2.- 1 bar
type: identical to,Item. 1.04
15.05 1 diabhragm control valve DN 40 Max v.Rohlr
PN 16
Kvs sanitary




Benennung N X IR SN i
descriplion o . ' YLt e DL e e, i
MeB- und Regelstickliste {om. 2590-75-83.01 .
S o ' Job Ho. 520-83-83.01 M
piece list for measuring and control equipment
: Blatt 40
' ' page ;
JpProj.ing. Bearbaiter Datum Zeichn Nr i
Engelhardt responsible Hellmuth dote 7/11/84  Jdrwg no 157-393-4 :
" Pos ~aifzc~:‘i\ Benennung i Fabrikat Type - Bemerkgr;%
item ,gpty descriplion make type remarks
15.06 1 | positioner
input: 0.2 -1 bar
supply air: 4 bar
' at an input of 0.2 bar the valve
‘ _ is open
- i
!
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Benennung W E IR 0T :
descripfion . Corme Gemne DL w e e i
Mefi- und Regelstickliste Kom. 2590-75-83.01
o . . : Job No. 520-83-83.07 NAFLOR
.- piece list for measuring ond control equipment Blait ‘ : ;
R . . . 41
page
Proj. Ing. Bearbeiter | Datum Zeichn Nr l
Engelhardt responsible Hellmuth date 7/11/84 drwi) no 157-393-4 f
Pos Sﬁkﬁ Benennung Fabrikat | Type  iBemorkumc
item  jgquty | descriplion maoke type remarks .
> ——— g 3
TIC 16 Temperature Control
16.01 1 [ resistance thermometer begussa | PT 100
connection-R 1/2"
16.02 1 R/I transformer FOXBORO !
: - i
meas. range: 0 - 50 °C
~aux. energy: 110 v, 50 cycles
output: 4 - 20 mA
H
-type: identical to item 8.10 !
: i
16.0 4 |1 I/P transformer FOXBORO
input: 4 - 20 mA
_output: 0.2 - 1 bar
' ‘ aux. energy: 1.4 bar
type: identical to item 1.04
16.05 1 control flap DN 125, PN 16 Keystone Fig.9-18
lining : EPDM
" drive: 790 - 018
with mechanical closing limita-
tion
e




Benennung’ WD ORI
description . . Pt e Bene ] T e i
' Mell- und Regelstickliste K om. 2590-75-83.01 MAELOR
biece list § , 8 control easipment’ Job No. 520-83-83.01 ;
- ptece list for measuring and control equipmen : '
q ; _ paer Blatt = 45
. ) page

Proj.Ing. Bearbeiter " { Datum 1 Zeichn Nr -

Engelhardt responsible Hellmuth dafe 7/11/84 "{drwg no 157-393-4 |
Pos  j5lick Benennung Fabrikat | Type ”l39mka6;%
ifem qufy] descripfion make _lype remerks -

16.06 | 1 |-positioner Keystone

input: 0.2 - 1,2 bar

at an input of 1,0 bar the flap

!
is closed
aux. energy: 4 bar
serial no. 43-101-002
item 16.06 attached to item 16.05
A
{
3
]
"}
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Benennung | : W EFRCE s D
descripiion . ) ) Y aTLI e Sne DL T e s, f
Mel3~ und Regelstiickliste Kom. 2590~75-83.01 MAELOR.

o : o . Job No. 520-83-83.01 i

- piece list for measuring and control equipment Blatt y

_ - Dot 43 g

Proj.Ing. Bearbeiter { Datum Zeichn Nr {
Engelhardt responsible Hellmith daole 7/11/84 idrygno 157-393-4 {
e hpkangs p ==
Pos |5tk Benennung Fabrikat Type Bemerk unc
tfem  jquly description moke type lremarks ~

PIC 17 vVacuum Control

R et I

17.01 1 abs. pressure meas. transducer Foxboro

meas;~range:.'0 - 300 mbar

outpﬁt: 4 - 20 ma-

connection: R 1/2"

type: 821AL-IK1NM2

17.04 1 I1/P transformer . Foxboro

input: 4 - 20 maA

—— - 0 E———

output: 0.2 - 1 bar

aux. energy: 1.4 bar

type: identical to item 1.04

: ‘ 17.05 1 control fiap DN 100, PN 10 Keystone .|Fig.9-18

drive: 790 - 018

lining : EPDM

~17.06 1 positioner ‘ o " Keystone 43101002

input: 0.2 - 0.6 bar

i aux. energy: 4 bar

at an input of 0.6 bar the flap

is closed

!
!

'
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Beneanung RO Ry
descrigiion . . ) o rune Geene DR e s .
MeB- und Regelsfickliste Com. 2590-75-83.01 "
o . , . _Jeb Mo 520-83-83.07 MAPLOR
. - piece list for measuring and control equipment Blatt : - :
- ' ' © {puge 44
Proj. Ing. Bearbeiter {Datum Zeichn Nr
| Engelhardt responsible Hellmuthdate  7/11/84 idrvgno - 157-393-4
Pos  i5ilck Benainnung . Fabrikat | Type Bemork uni
item [gquty description make lype remerks  §
17.07 1 control flap DN 80, PN 10 Keystone{Fig.9-18
drive: 790 - 018
lining : ‘EPDM
‘.17.08 1 positioner _ Keystone{ 43101002
input: 0.6 - 1 bar .
aux. energy: 4 bar
at an input of 1.0 bar the flap is
closed “‘
1
i
3
!
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Gescription
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Mef3- und Regelstickliste
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fece list for moacuri 4 control ecu Job He, 520-83-83.,071 MAFLOX
p‘ 1st for measuring and contro equ:p{rmnf Blait -
' page 45
| Proj.ing. Bearbeiter Datum I Zeichn Nr- |
Engelhardt responsible @ﬂﬂ@ud}dMQ 7/11/84 drvig no 157-393-4 |
Pos  i5idck Benannung Fabrikat | Type Bormorl ume
item quty descriplion make type remarks -
= el
DIC 18 Concentrate. Control
(High-Concentrator)
18.01 1 isotope measuring section DN 65 Berthold -{LB379
18.02 1 meas. amplifier 110 V, 50 cycles Berthold LB 379
. . ]
meas. range: 50 - 90 & TS, whey
output: 4 - 20 maA
with temperature compensation
and linearization i
— ....‘.w;.
18.04. |1 I/P transformer Foxboro
input:i4 - 20 mA
output: 0.2 - 1 bar
aux. enerqgy: 1.4 bar
_ type identical to 1.04
18.05 1 diaphragm control valve DN Samson 241
PN .- B Kvs -
18.06 1 positioner, input: 0.2 -1 bar Samson ‘| 765 -
" |supply air: 4 bar
at an input of 0.2 bar the valve
is closed '

1
+

|
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Benennung R SRty
descriph’cn . . ) T Ll Bmnm DL T e e e,
MeB3- und Regelstickliste Kom. 2590-75-83.01 MAELOK
) ' . . Job Ne. 520-83-83.01 ;
ptece lisi for measuring and contfrol equipment Blatt
q ' ’ Fage
Proj.Ing. Bearbeiter Datum Zeichn Nr
Engelhardt responsible Hellmuth dote  7/11/84 {drwgno 157-393-4
Pos  j5tlck Benennung Fabrikat | Type BGWKNRSEE
“item quty description make type fremcrks
LIC 19 Level Control
Float Balance Tank
19.01 |1 [léevel transmitter Valmet
meas. range: 0 - 2.5 m WG
supply air: 1.4 bar i
) output éignalE 0.2 -.1 bar
DN 80, PN 16
!
19.02 1 {P/I transformer Foxboro 2
input: 0.2 - 1 bar %
output: 4 - 20 mA
aux. energy: 110 volts, 50 cycles
type: identical to item 6.02
19.04 1 I/P transformer Foxboro
input: 4 - 20 mA
output: 0.2°- 1 bar
aux. energy: 1.4 bar
type: identical to item 1.04
[
® !
T
- . ?
: ‘ it
}
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' Benennung’ \a’z’f}:." NI

gesceiplion . 4 Letiicklisi v atmrune Semne DL R e el o

Mell- und Regelstickliste Kom. 2590-75-83.01 .
. . Job Ho. 520-83-83.01 ‘NELOR
. p@ce tist for measuring and control equipment Blait 17 " : '
T ' ) puge
Pr‘oj.ing. Bearbeiter iDofum ‘ Zeichn Nr -

Engelhardt reqmnybkzﬁgghmmhdele 7/11/84 drvg no 157-393-4 ‘
Pos  15thck Benennung Fabrikat Type Bomork urxj;-f:
item  jquty _description’ make type remarks

H Cow DB dses THI
19.05 ‘control flap DN 40, PN ‘16 Keystone [Fig. 9-1§
lining : EPDM
drive: 790-018 Aeroafee. £310
. TG 0L-T2 4+ ]
‘/1 9.06 positioner Keystone

v

input: 6.2 ~-0.6 bar

at an input of 0.5 bar, the flap

is closed

Cosbii.;sb't?z

aux. energy: 4 bar

serial no. 43-101-002

item 19.06 is attached to item

19.05 .

i/p transfbrmer

Foxboro.

input: 4 - 20 ma

output: 0.2 - 1 bar

aux. energy: 1.4 bar

Trw—
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descripticn ) s n;.ﬁ":‘:~"""m',m
‘ MeB- und Regelstiickliste Com. 2590-75-83.01 . .
. . . i Job Ne. 520-83-83.01 ’
piece list for measuring and control equipment Blatt
‘ ‘ page f
Proj.ing. Bearbeiter | Datum | Zeichn Nr |
Engelhardt 'respo.j‘s;i_t'ule H(E:}]:I:!‘Mt}} date 7/11/84 drv no 157~-393-4 ' |
Pos Sﬂk1 Benennung Fabrikat | Type  IBemork ure
item quty description make “type fremarks
19.08 1 control flap DN 40, PN 16 Keystone [Fig.9-18
lining : EPDM
drive: 790-018
with mechanical closing limitation
19.09 1 positioner Keystone

input: 0.6 - 1.0 bar

at an input of 1 bar the flap

is closed

%po@ o

aux. energy: 4 bar

serial no.»43-101—002

e Tt

item 19.09 attached to item 19.08
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| Proj. Ing. Bearbeiter Datum | Zeichn Nr
Engelhardt respensible Hellmuth date 7/11/84 drviy no 157-393-4
""?ﬂ%?”j%ﬁiﬁ Benennung Fabrik i
.. e Qt e <o rk -
item ;quiyﬁ descripiion make Tt)}(,‘?e femnc?fk.i\ur%"
i
LIC 20 Level Control
20.01 1 measuring transducer for differen- | Taylor

tial pressure

with attached pressure transmitter

DN 80

capillafy leﬁgth between meas.

transducer and pressure transmitter

3 m each

diaphragm of the transmitter-

meas. range: 0 - 300 mm WG

{
N s P e

aux. enerqgy: 4 - 20 mA

output: 4 - 20 ma

type: 3423TD10763-01-10-146-DC702

. - ewvon

[ PSP L S |

'
A
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Proj. ing. Bearbeiter [ Datum Zeichin Nr 1
Engelhardt remmngggLﬂgllmuﬂjdnfew: 7/11/84 drvg no 157-393-4 |
Pos  I5tick Benannung Fabrikat | Type  [Bemerkurc
ifem  gquty descripticn moke type | femarks i
LIC 21 Level Control ,
21.01 1 meas. transducer for differential |Taylor

pressure

with attached pressure transmitter

DN 80

capillary length between measuring

transducer and pressure transmittei

3 m each

diaphragm of the pressure trans-

mitter

P s st vrpeapn

meas. range: 0 - 300 mm WG

aux. energy: 24 vV, D.C.

output:

4 - 20 mA

type: 3423TD10763-01-10-146~DC702

.
.
e i T il R e W p—
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Proj.ing. Bearbeiter | Datun | Zeichn Nr- . i
_&Engelhardt Jresponsible Hellmuth date  7/11/84 " ldrwgno 157~393-4 i

- -

Pos  i5tuck

Benennung

Fabrikat Typa {BOnkauni

22.10 |1

item quty L . descriptiﬂ make type | remarks
TR 22 Temperature Registration
22.01-
22.05 5 |résistance thermometers Degussa -
PT 100
. I
22.06 A R/I transformer for rack mounting Foxboro
model E94G6413
0 - 100 °C
output: 4 - 20 mA “}
i
t
22.07- {1 |identical to item 22.06 Foxboro
22.08 1 n v (] n "
22.00 |1 " o " "
" n o " "

e a—————

| ST, .

l_
—— -
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puge
Proj. Ing. Bearbeiter [ Datum Zeichn Nr ‘
| Engelhardt responsible Hellmth date 7/11/84 drwi no - 157-393-4 |
Pos  5tick] Benennung V Fabrikat Type Bemcrk urt
item quty | description make type remarks 7
CISA 23 Condensate Supervision
23.01 conductivity measuring cell Foxboro
température: 10 - 80 °C
model: 871CC-A2
- : ' : J
23.02 conductivity measuring transformer [Foxboro
meas. range: 0 - 100 uS
aux. energy: 110 volts, 50 cycles :
_—t
output: 4 - 20 mA i
|
i
model: 870CC-10-P !
23.03 4-way solenoid valve Blirkert
gating: 24 volts, D.C.
‘ with mounting plate
23.05 on/off flap
) gating: air/air
DN 32
with acknowledgement at _
positions on and off
= approximation initiators Turk '
type: BJ~5-S18-AP-6-X
.- with 6 m connecting cable |
Y
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. page . I
Proj. Ing. Bearbeiter [ Datum Zeichn Nr !
Engelhardt rqunﬂbkzﬂg&@mthdcic 7/11/84 drviig no 157-393-4 |
| Pos  jluck Benennung Fabrikat | Type (Beomork G;k
itemn quty] descriplion’ moke type remorks K
23.06 |1 |on/off flap
gating: air/air
DN 32 ‘
with‘acknowledgement at
f positions on and off
iR ‘ 5
approximation initiators. Turk
type: BJ-5~-S18-AP-6-X
with 6 m connecting cable !
T
'
— . A
23.07 1 on/off flap
gating: air/air
DN 32 _
with acknowledgement at positions
on and off
approximation initiators Turk
type: BJ-5-S18-AP-6-X-
with 6 m connecting cable
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; T page
Proj. Ing. Bearbeiter | Datuim | Zeichn Nt - i
|_Engelhardt responsitle Hg‘l_‘lnmtl] date 7/11/84 drwg no 157-393-4 f
Pos  {5tlick Benennung Fabrikat | Type  |Bemerkur:
item yquty I descriptfion make | fype remariks i
123.08 |1 [on/off flap
gating: air/air
DN 32
with acknowledgemerit at positions
. on and off .
approximation initiators Turk
type: BJ-5-S18-AP-6-X
with 6 m connecting cable

v

. v

'
1

t
t
]
t

H H
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Mell- und Regelstickliste Kom. 2590-75- CERNR MAELOR
. . i Job Ne, 520-83-83.01 -
- prece list for measuring and confrol equipment . Blatt
® - . v 55
page
Proj. Ing. Bearbeiter | Datum Zeichn Nr
| _Engelhardt mspmmdﬂe}klhmmhdnfe 7/11/84 drwg no 157-393-4
Pos | S Benennung ' Fabrikat | Type Bomerk ure
item quty description - maoke type cemerks

HS . 24 Control

24,01 1 |inclined ‘seat valve . Blirkert

casihg VA, DN R 1/2"

opening by spring

24.01.2] 1 |4-way solenoid valve Biirkert | 420 G

gating: 24 volts, D.C.

with mounting plate

A ot o ¢ iy,

24.02.21 1 4-way solenoid valve - | Biirkert 420 G

gating: 24 volts, D.C.

.with mounting plate

24.02 1 on/off flap

gating: air/air

DN .25

with acknowledgement-at

positions on and off

P

approximation initiators Turk

type: BJ-5-S18~AP-6-X

with 6 m connecting cable

-

A gy
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MeB- und Regelstickliste ! Kom 2590-75-83.01,
. ~ R ’ . 520-83-83.01 2 °-°F
. meosvring control piece list  Blatt von
_ E page of
Pro}.lng. Bearbeiter I Datum Zeichn RNr
Engelhardt. respensibleHellmuth gnte  7/11/84 drveg no
Pos  {Stuck Benennung Fabrikat | Type Bemerk ur
“item  {piace description- moke tyoe hote 4
24.03 1 on/off flap-
gating: air/air
DN 25 i
_ with acknowledgement at positions ‘
‘ on and off
approximation initiators Turk
type: BJ-5-S18-AP-6-X
with 6 m connecting cable
24503.5 1 4-way solenoid. valve :ii Bilirkert | 420 G
gating: 24 V D.C., with mountéggte
{
|
24.04 | 1 | on/off flap /
‘gating: air/air; DN 25
. . with acknowledgement at positions ,
. on and off i
approximation initiators Turk
type: BJ-5-S18-AP-6-X
with 6 m connecting cable
24.04.2]1 1] 4-way solenoid valve Blirkert 420 G
gating 24 V D.C. -
with mounting plate
[
@ 3
- i
f
!
f
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Proj. tng. Bearbeiter Datumn . Zeichn Nr .
Engelhardt ’reﬁpo“n_sihle Hellmuth daje  7/1 1/8.4‘“ drwg no 157-393-4
“Fos | [Aticd Benennung Fabrikal | Type  IBemork e
.ifem___jauly \! descriplion malie A fpe Premorks ¢
2.4.05' 1 on/off flap i
Qatiqg: air/ai;;'DN.ZS j
with acknowledgement;. at positions T
on and off .
. : approximation initiators Turk ;
‘ type: BJ-5-STB-AP-6-X 1
with 6 m connecting cable %
?
24.05.21 1 4-way solenoid valve Bﬁri(ert 3
gating: 24 V D.C. £
with mounting plate ° . f
24.06 | 1 | on/off flap ) R A .
. . gating: aif/air; DN 25 ‘ ﬁ:
'; with acknowledgement at positions
on and off | r
.approxima;:ion initiators Turk.
type: BJ-5-S18-AP-6-X
with 6 m connecting cable
' E
24.06.2f 1| 4-way solenoid valve Biirkert
) gating: 24 v DC
‘ with mounting plate L : !
_ " i
R I R R |
: - .
.l . i
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Proj. Ing. Bearbeiter Caturn ' Zeichn Nr -
Enﬂgiggrdt responsible Hellmuth date  7/11/84  {gnwg no 157-393-4
Pos ouuj Benennung - Fabrikal Type qBon~VRUﬁ<
Cifem quiy ¢ description moke type remarks
24.07 1 on/off angle valve . Alfa Lavg
gating: openinc by
air
DN 40
: : . !
with acknowledgement at positions i
: i
. on and off 1‘
approximation initiators Turk
type: BJ~5-S18-AP-6-X
with 6 m connecting cable
i
¢
j
24.07.4 o . : N
1_14-wav solenoid valve Birkert 420 G

aqating: 24V DC

with mountihg nlate

actuation Item 24.07 / 24.08 /

24.09 / 24.10 / 24.11
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descriplicn . . e Denpe DL e i
Mel3- und Regelstickliste Kom 2590-75-83. 07 MAELOR
. : . Job No. 520-83-83.01 Y
- piece list for measuring ond control equipment '
® - mer Blaft !
N - page |
Proj. Ing. Bearbeiter { Datum | Zeichn Nr i
Engelhgrdt rowmnwhw @%Uﬂnthdui°m 7/11/84 _kagno 157~393-4 §
Fos "i';mc.\ “Benennung Fabrikat | Type Bemerkun::
item  {quty descripiion make type remarks ;
: e =
) ' i Alfa
?4.08 1 on/off angle valve A laval
gating: ghening bv air
i
DN 40
with‘acknowledgement at
positions on and off
approximation initiators Turk
type: BJ—S—SIB—AP~6—X
with 6 m connecting cable
i
i
— - 1
> Al .
24.09 1 on/off angle valve ffaval i
gating: goening bv air .
DN 40
‘ "with acknowledgement at
. positions on and off
approximation initiators Turk
.type: BJ-5-S18-AP-6-X
with 6 m connecting cable
24.10 | 1 [ on/off angle valve Al gval
gating: opening by air-
DN 40 '
with acknowledgement at-positions ¢
t
X ) on and off !
:
approximation initiators Turk E
type: BITS-STECAPG-X m“"if
with 6 m connecting cable J
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Mel- und Reg;elst;ckllsfe {om. 2590-75-83.01 MAEL0§
- pkteliﬂ'fm'mamuﬂng and control equipment ' job Ho. 520-83-83.01 i
. ' Biatt : i
- Fage 59 ' }
AProj. Ing. Bearbeiter { Daturn Zeichn Nr - i
Engelhardt responsible Hgihmmgdafe 7/11/84 drwi no 157-393-4 !
[ Pos | j5iuck Benennung o Fabrikat 1 T R
. 0 ) : . ype iBermerlcuna
. item quty description maoke wﬁl remé,{fu :
- > eimget
24,1171 1 |"on/off flap
gating: air/air
DN 40-
with acknowledgement at positioné
on and off . ‘ }
approximation initiators Turk
type: BJ-5-SI18-AP-6-X
with 6 m connecting cable

serei ar canmun

1 24.12 [ 1| on/off flap

gating: air/air

DN 150

_ . with acknowledgement at
. positions on and off

approximation initiators Turk

_type: BJ-5-S18-AP-6-X

with 6 m connecting cable

24.12.2( 1 4-way solenoid valve - Bi.irkért. 420 G

gating: 24 vV D.C.

with mounting piate

S
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Proéj. Ing. Bearbeiter Datumn Zeichn Nr E
Engelhardt responsible Hellmuth dale  7/11/84  Hdrwg no 157-393-4 §
pPos iS{E’Ck; Benennung Fabrikat | Type Bemork urcs
ifem jquty | descripiion make type cemarks |
24 .13.2 4-way solenoid valve Biirkert- 420 G
gating: 24 volts D.C.
with mounting plate
) gy
24.13 on/off valve Samson 241 z
DN 32,PN 16, Kvs max.
casing in grey cast
with soft seat
‘drive: 240 cm’ -}
closing by spring towards 10 bar T
24,14.2 4-way "solenoid valve Biirkert 420 G
. - gating: 24 Volts D.C.
i . ) with mounting plate
24.14 .onfoff flap
gating: air/air
DN 250
with acknowledgement at
positions on and off
h approximation initiators Turk
type: BJ-5-S18-AP-6-X '
' P with 6 m connecting cable’ : i
« 1
-_-;
Y
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Proj. Ing. Bearbeiter { Datum - Zeichn Nr
_Lnaelhaggt roqmgihurﬂggpmﬂﬁdMG 7/11/84 1drwg no 157-393~-4
T T Pos  jatock Benennung rabrikat Type . i Bermerk urct
item quiy des:riphnﬂn_ molke type remarks
24.15.21'1 4-way solenoid valve . Birkert 420 G

gating: 24 volts D.C.

with mounting plate

24;15 1 on/off valve ’ Samson- 241

DN 25, PN 16, Kvs maf.

casing in grey cast

with soft seat

drive: 240 cm®

-

closing by spring towards 10 bar

A s VW—
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Foge 62 -
Proj. Ing. Bearbeiler { Datum Zeichnn Nr - - 5
Engelhardt responsible Hgllmuﬂ}dofg. 7/11/84 devig no 157-393-4 :
| iPOS 151Gk Benennung Fabrikai | Type I Bemork ure
ifem jquty description moke type remerks
26 Supply Air Reducing T T
Station

. . R Wi - JF20-C3-
26.01 1 water separator llﬁgﬁ F88 C3. i
] . Wilker- [M21-C3- i
. 26.02 1 micro filter son FOO ;

26.03 1 pressure reducerbfor 1.4 bar Wilker- (R10-C3-
, son 00 )

with pressure gauge O - 4 bar
i
i
Wilker- {R10-C3- t
26.04 1 pressure reducer for 6 bar son 00 i
with pressure gauge 0 - 19 bar
1 | mounting plate with the instru- Lerch

ments of items 26.01 to 26.04

£

1
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list 6f maisricls for the srection Kom.
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Pos. | Yatum: Blatt von:
.i fom. 27 i daio poge : 63 of :
i/'\n:r:(it:[ Benennung “Hersteller Bemerkung ""(:;E:f{‘;t“{-
quaniily - descrinion monufacturer remerks | supply
B Y Adoranschluflve Ok C e
10 Manometeransihluilverschravbung € N
pressure gauge connecting fitting R 1727 auf 12 mn
Manomctechiahne {A) . "
5 pressure gauge cocks . R 112 .
Kupferrohr (8B)
P A2 mm o agussen .
: outside dia.
Kunststoffschicuch schwarz (Istw.) D 6x 4 o
100 m synthetic hose black(actual value) '
Kunststofischiauch rot Steuerdruck .
2
000 m synthetic hose red (control pressureg) 5.x 4 &
Kunsistoffschlouch blau { Zutuft) 6 x b o
500 m |'synthetic hose blue (supply air) y
Einschraubvertinder .
‘ 100 screw-in connector NPT 1/8
Einschroubverhinder “
100 screw-in connector NPT 174
Schlauchverbinder ¢ 6 Schl
20 hose connector for n?mm hogg auch
T-Verbinder ' i : T
20 Toconnectior foff‘ BmWI.T;nhgggmuch
c Stiitzhilsen ‘
>0 supporting sleeves Loam o
YT P
PVC .nev,cbestnt‘uuch ! bt 25 innen-
; Schlauchschellen
DN 25 innen
. PVC—-Goweheschlauch "
100 m PVC fibre. hose R 172
Schlauchtiilien "
6 hose nozzles R “2.
Schlauchschetten -
. 12 hose clamps R 172
’ Mehriachschlauchkabel
, x6x 1

.
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Froj.Ing. Bearbeiter [ Datum . Zeichn Nr i
Engelhardt responsible Hellmuth dafe 7/11/84  3drugno 157-393-4
Pos  15ilck Benennung Fabrikat j Type Bemerk G;;:
item  gqutly dgsarcphon make type remarks
" LT 28 Level Control
(Float Balance Tank)
28.01 |1 level transmitter Valmet :
i
meas. range: 0 - 2.5 m WG §
supply air: 1.4 bar i
output éignai: 0.2 - 1 bar
-
DN 80; PN 16
¥
_d
'128.02 1 P/I transformer » Foxboro : ;
input: 0.2 - 1 bar ] :
output: 4 - 20 mA
aux. energy: 110 volts, 50 cycles .
.type: identical to item 6.02 i
]
]
) i
3
H
|
t
t
.
1
f
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. paqge
Proj.ing. Bearbeiter iDotum Zeichn Nr -
_Engelhardt responsible Hellmath dofe  7/11/84  ldregno - 157-393-4 .
Pos  i3ticki Beneaninung ' Fabrikat | Type  {Bemorkumc:
ifem  yquty description -make type remarks
29 Control Panel
29.01 1 control panel
construction: panel casing 'in VA
designed for being fixed to the
wall
. . 4
protection type: IP 65
o
i
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Use of DANGER, WARNING, CAUTION and NOTE

. This publication includes DANGER, WARNING, CAUTION and NOTE information where
appropriate to point out safety related or other important information.

DANGER ‘ — Hazards which will result in severe personal injury or death.

WARNING — Hazards which could result in personal injury.

CAUTION — Hazards which.could result in equipment or property'dér'n.age.

NOTE . — Alerts user to pertinent facts and conditions.

Aithough DANGER and WARNING hazards are related to personal injury, and CAUTION
hazards are associated with equipment or property damage, it should be understood that opera-
tion of damaged equipment could, under certain operationa! conditions, result in degraded q

process system performance leading to personal injury or death. Therefore, comply fully with all ;
DANGER, WARMING and CAUTION notices.
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DIFFERENTIAL PRESSURE TRANSMITTER '3'1235:‘25“\81)
with Remote Seal Elements Decs%lse81

34237, 34247, 3473T, 3474T,
3478T, 34797, 34817, 3482T
Model B

"ADDENDA SHEET

Use only with Instructicn 18-128956, Issue 1

Substitute the following for the corresponding instructions on pages 22 and 23.

4.1.3 Installing New Electronics 8. Adjust output with strain gage in its free posi-
tion. Proceed as follows:
CAUTION :
Do not bend bellows which connects stud a. Turn SPAN adjustment fully clockwise
to strain gage. If bellows becomes bent, (22-turn potentiometer}.
the electronics may have to be repiaced.
b. Remove strain gage from mounting bracket

1. Assemble nut L on stud of new strain gage. Turn and hold strain gage in same orientation as -
nut until it is flush with end of threads nearest its mounted position with nothing touching -
strain gage. stud.

2. Insert strain gage stud into hole in yoke and tem- c. Turn ZERO -adjustment until output is
porarily fasten strain gage to bracket with one 1.263V dc $0.005. Clockwise rotation in-
nut T, Figure 19 or 20. (Strain gage will be re- creases output.
moved again in Step 8 for a zero adjustment.) .

d. Turn SPAN adjustment counterclockwise

3. Assemble potentiometers as fotlows: until output is 1V dc +0.002.

2. Bolted Cover — Insert each potentiometer e. Turn ZERO adjustment clockwise until out-
shaft into hole in base, Figure 19, and stowly put is 0.708V d¢ £ 0.002.
turn plastic adjustiment cap until driving rib
on cap engages slot on end of shaft. Retain f. Allow strain gage to hang over side of base
potentiometers with screws B. and proceed to Step 9.

b. Threaded Cover — Assemble poten- 9. Be sure both sides of measuring element are
tiometers in base and retain with screw €, vented.
Figure 20.

’ 10. Insert strain gage mounting posts into holes in
4. Mount circuit board as {ollows: mounting bracket .
a. Bolted Cover — Mount board in base and 11. Lubricate the threads of three strain gage mount-
retain with two screws A. Be sure wires are ing posts, Figure 19 or 20, with Dow Corning
- not pinched in board mounting grooves. Molykote 505' {or equivalent}. Be sure shoulders
of posts are free of jubricant.
b. Threaded Cover — Assemble board on cir-
cuit Board bracket with four screws C, then CAUTION
mount bracket in base and retain with The raised shoulder of three nuts T must
screws D. face the strain gage. Incorrect positioning
of the nuts can interfere with transmitter
5. Connect black and gray wires tc terminal block performance.
TB1 on circuit board. 8lack wire connects to +
{plus) terminal and gray wire connects to - Finger-tighten strain gage to bracket with three
{minus) terminal. nuts T. The raised shoulder of nuts T must face
strain gage.

6. Connect calibration circuit, Figure 3.

. 12. Align the strain gage so stud is centered in hole

7. Ptace ZERO jumper in NORM position, Figure 2. in yoke; then tighten three nuts T to a torque of 8

inch-lbs {0.9 Nm).

'T.0. of Dow Comning Co.
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14.

Adjust nuts K and L until outputis 1V dc + 0.04,
then tighten nuts. Do not overtighten. Output
must be 1V dc £0.04 after tightening.

. 1. P o -4,;\.;_‘;-17\—&2 LR R N (A e s S TR it S i oA "-5".35::/{.‘ CS T ...n{"*::':‘é,;"i ‘: ":‘4."
IB-12B956(AS) .
LY Finger-tighten nut K on stud of strain gage. NOTE -

Be sure to replace and securely fasten
cover as soon as maintenance is com-
pleted.

15. Calibrate transmitter. Refer to 2 Calibration.

Substitute the following for the corresponding ins{ructions on pages 23 and 26.

4.2.2 Installing New Measuring Element

CAUTION
Do not bend bellows which connects stud
to strain gage. If bellovss becomes bent,
the electronics may have to be replaced.

. ‘ Remove force beam protector from new measur-

2.

ing element.
Continue assernbly as follows:

a. Bolted Cover —~ Assemble base on measur-
ing element, Figure 21. Position base so that
terminal box faces Ht side of measuring ele-
ment. Retain base with two spring washers
and screws P,

b. Threaded Cover — Assemble mounting
plate and retain with four screws N, Figure
22. ST

3. Assembie yoke to end of forcs beam. Orient

5.

6.

7.

yoke as shown in Figure 21 or 22 and retain with
screw R. Tighten screw R to a torque of 20 inch-
Ibs (2.2 Nm).

Lubricate threads and underside of screw heads
of two screws M with Dow Corning Molykote
505, or equivalent.

Assemble strain gsge bracket and retain with
two screws M. Tighten screws alternately to a
torque of 10 inch-ibs (1.1 Nmj; then tighten to a
torque of 50 inch-Ibs {5.7 Nm]).

Adjust nut L on strgin gage stud until it is flush
with end of threads nearest strain gage.

Insert strain gage center stud into hole in yoke
and temporarily fasten sirzin gage to bracket
with one nut 7, Figuse 13 or 20. (Strain gage will
be removed agzin in Step 13b for a zero adjust-
ment.)

@
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8. Assembie potentiometers in base as follows:

a. Boited Cover — Insert each potentiometer
shaft, Figure 19, into hole in base and slowly
turn plastic adjustment cap until driving rib
on cap engages slot on end of shaft. Retain
pctentiometers with screws B.

b. Threaded Cover — Assemble poten-
tiometers in base and retain with screw E,
Figure 20,

9. Mount circuit board as follows:

a. Bolted Cover — Mount board in base and
retain with screws A. Be sure wires are not
pinched in board mounting grooves.

b. Throaded Cover - Mount circuit board
bracket in base and retain with screws D.

10. Connect black and gray wires to terminal blocks

TB1 on circuit board. Black wire connects to +
(plus) terminat and gray wire connects to -
{minus)} terminal.

11. Connect calibration circuit, Figure 3.

12. Place ZERO jumper in NORM position, Figure 2.

13. Adjust output with strain gage in its free posi-

tion. Proceed as follows:

a. Turn SPAN adjustment fully clockwise
{(22-turn potentiometer).

b. Remove strain gage from mounting bracket
and hold strain gage in same orientation as
its mounted position with nothing touching .
stud.

¢. Turn ZERO adjustment until output is
1.2683V dc £0.005. Clockwise rotation in-
creases output.
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d. Turn SPAN adjustment counterclockwise Finger-tighten strain gage to bracket with three
until cutput is 1V dc +0.002. nuts T. The raised shoulder of nuts T must face
: the strain gage,

o e. Tumn ZERO adjustment clockwise until out-
"' \ put is 0.709V dc +0.002. 17. Align the strain gage so center stud is centered in
\_/ hole in yoke; then tighten three nuts T to a

: f. Allow strain gage to hang over side of base . torque of 8 inch-lbs {0.9 Nm).

~and proceed to Step 14,
18. Finger-tighten nut K on center stud of strain

14. Be sure both sides of measunng element are gage.
vented.
19. Adjust nuts K and L until output is 1V dc £0.04,
15. Insert strain gage mounting posts into holes in then tighten nuts. Do not overtighten. Qutput
mounting bracket, must be 1V dc +0.04 after tightening.
16. Lubricate the threads of three strain gage mount- NOTE
. ing posts, Figure 13 or 20, with Dow Corning Be sure to replace and securely fasten
Moilykote 505 (ot equivalent). Be sure shoulders cOver as soon as maintenance is com-
of posts are free of lubricant. Be sure no lubri- pleted.

cant is cn bracket.
20. Calibrate transmitter. Refer to 2 Calibration.

CAUTION
The raised shoulder of three nuts T must
face the strain gage. Incorrect positioning
of the nuts can interfere with transmitter
performance.

P
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INTRODUCTION

INTRODUCTION :

1.1 REMOVING TRANSM!TTER FROM

SERVICE

b

WARNING
Process pressure and material retained by
the seal elements can cause injury and
damage equipment. Standard plant safe-
ty procedures must be followed when
removing the instrument from service.

Turn off power to transmitter and disconnect wiring.
Do not loosen or remove bolts” and nuts in the
measuring element body.

When removing the seal elements from service, do
not allow the seal diaphragm to be bumped or
scraped. After removing a sea!l element, immediately
attach a cover over the seal diaphragm to protect it

from damage during handling. If a seal diaphragm is
damaged, the transmitter must be returned to Taylor
for factory repair.

1.2 TEST EQUIPMENT AND TOOLS
The test equipment required to calibrate and trouble-
shoot the transmitter is shown in Table 1.

The tools required to disassemble and reassemble
the transmitter are shown in Table 2.

WARNING
Do not use a soldering iron in an area
classed as hazardous by the electrical
code. Explosion or fire may result, thus
causing infury or property damage.
Remove instrument from service for
repair in a workshop.

:) Table 1. Test Equipment
MINIMUM
..DESCRIPTION CHARACTERISTICS QUANTITY
Power Supply 24V dc +£10% 1
: Voltmeter 0 to 25V dc 1
+1 mV accuracy at 1.25V
. Ohmmeter 0 to 5k ]
Jumper Wire 4 inches 1
62.5 Ohm Precision
Resistor 0.1% 1
Manometer or Gage As required for trans- 1
mitter range. Accurate
to 0.25% of transmitter
range
Air Supply - 1
TN Pressure Regulator — 1
. Shutoff Valves - 2
Tubing & Fittings - As req.
E-1211-345
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’ Table 2. Tools
TOOL SIZE avy USE
Screwdrivers 3/32-inch 1 TB1 Screws & Screw B
3/16-inch 1 Screws A, C, D, EB N
Open End Wrench 1/4-inch 2 Nuts K & L
3/32-inch 1 Screw R

Hex Wrenches 5/32 by 4-inch long 1 Screws M & P
with T-Handle
100 in. 1b {12 Nm) 1 Screw M
capacity with 5/32-inch
hex driver
50 in. Ib {5 Nm) 1 Screw R
capacity with 3/32-inch

. hex driver
Torque Wrenches | 25in. 1b {2.5 Nm) 1 Nuts T
. capacity with 1/4-inch

socket
Capacity and socket 1 Flange nuts on measuring
as required. Refer to element
Replacing Diaphragm
Capsule.

Soldering Iron 40W 1 Replacing Electronic Components

1.3 REPAIR-BY-EXCHANGE PROGRAM
If it is necessary to replace the transmitter electronics
assembly, Figure 1, the used assembly can be re-
turned for credit against the purchase of a-new elec-
tronics assembly. Contact Taylor for detailed infor-
mation about this prograr.

The strain gage force unit and circuit board in the
electrenics assemnbly are factory temperature com-

pensated as a matched pair. Individual replacement
strain gages or circuit boards are not available.

E-1211-146A

NOTE
The hermetically sealed strain gage is not
field repairable. Any attempt to repair the
strain gage will void the instrument war-
ranty and make the electronics assembly
ineligible for credit under the Repair-By-
Exchange Program.
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Strain Gage
Force Unit

Zero and Span
Potentiometers

E-1211-2508

e Figure 1. Electronics Assembly
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Figure 2.

2.1 SPAN AND ZERO ADJUSTMENTS

2.1.1 General
The design of the transmitter circuit minimizes the in-
teraction between the span and zero adjustments to
simplify the calibration procedure. Because of this
’ture, the transmitter output wifll not respond
early to changes in input which are below the
lower range value by more than 0.5% of span. Also,
there will be essentially no output changes in
response to input changes which are below the lower
range value by more than 1.5% of span.

For example, assume that a transmitter has been
calibrated for a span of 100 inches of water (25 kPa)
with -a lower range value of 50 (12} and an upper
range value of 150 inches of water (37 kPa). When
the input is 50 inches of water {12 kPa) the output
measured across the 62.5 ohm resistor, Figure 3, will
be 0.25V dc {4 mA). If the input is lowered by 0.5%
of span to 49.5 inches (11.88 kPa}, the output will
decrease linearly by 0.5% to 0.245V dc. If the input is
further lowered to 48.5 inches of water {11.63 kPa),
the output response will not be finear; and if the input

6

Location of Zero Jumper

is lowered belovs 48.5 inches of water {11.63 kPa),
the output will remain essentially constant at approx-
imately 0.233V dc.

2.1.2 Zero Jumper
A zero jumper is focated on the circuit'board, Figure
2. The NORM position is for zero based calibration

and increases the sensitivity of the external ZERQ -

adjustment. The jumper must be moved to the
EL/SUPR position for some elevated, suppressed,
and center zero calibrations. Refer to 1.4 Specifica-
tions, for ranges available in both the NORM and
EL/SUPR positions. Adjustments to trim an existing
calibration can be made using the SPAN and ZERO
adjustments located on the outside of the housing.

2.2 TEST SETUP

The transmitter is part of a two-wire system. Thus, it
does not contain an internal power supply. The test
equipment required to calibrate the transmitter is
shown in Table 1. Calibrate the transmitter using the
circuit shown in Figure 3. .The voltage drop across
the 62.5 ohm precision resistor wifl be 0.25 to 1.25V
dc for a 4 to 20 mA dc output change.

7o, TR M TS T L e T I S T
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- a Zero Based Calibration

- — e -

. CALIBRATION
Output
/ PRECISION
VOLTMETER
- +
A Y BLX +
*
G 62.5 ohanO.‘I% 24V dc
— TRANSMITTER Precision POWER
oRy Resistor _ SUPPLY
=1
Aznent
Figure 3. Calibration Circuit
If the transmitter catalog number has electrical con- 2.3 ZERO BASED CALIBRATION
nection suffix 02, 03, 04, 05, or 08, the terminal box An example of a zero based calibration is shown in
on the transmitter contains a 2.5 ohm, 0.1% preci- Figure 4.
. sion calibration resistor. This resistor may be used in
place of the 62.5 ohm resistor shown in Figure 10. 1. Connect output to calibration circuit as shown in
The voltage drop across the 2.5 ohm resistor will be Figure 3; and connect input to test hookup as
10 to 50 mV dc for a 4 to 20 mA dc output change. shown in Figure 5.
If the transmitter catalog number has electrical con- Be sure that both seal elements are at the same
nection suffix 03, an output test jack is connected elevation, so that the head pressures in the
across the 2.5 ohm precision resistor. The test jack measuring element are equalized.
accepts a standard miniature phone plug, Taylor Part
. No. 1135280. Other acceptable plugs are G.E. Elec-
: tronics numbers 33-660, 662, 664, 666, 668, or 670.
!
if the transmitter catalog number has electrical con- ‘
nection suffix 08, an output current meter jack which
accepts a miniature phone plug is connected across a2
shunting diode. Refer to the schematic diagram in
the back of this Instruction Manual. Wafer type seal elements installed
back-to-back l::ltwean k) ANdSlf
. . . blind fI . os tappod for
Use the test hookup shown in either Figure S or ;n':m conmectiond PP
. Figure 8 far applying calibration inputs. To determine / tnput
the type of calibration required for a specific applica- Manometer or Gage
. . " 2] Accurate to 0.25% of
tion, refer to the Process Installation Section. Transmitter Range
Pressure
Regulator
Lower Range Upper Range _‘____&’_%__ .
Value Value T Air Supply
0" +120"
{0 xPa) (+30 kPa) L ol Bileed
1
{
I Note: A cslibrating fixture, Taytor Part No. 15387,
Span = 120" con be used to calibrate transmitters with £ 1210 Z25A
~ - (30 kPa) £1200-166(1) wafer type or chemica! too type seal element,
Figure 4. Example of Span and Range Values for Figure 5. Test Hookup for Zero Based and

Suppressed Zero Calibration
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Figure 6. Span and Zero Adjustments

2. Place ZERO jumper in NORM position, Figure 2.
‘ Adjust input to lower range value.

Examples
U.S. Units: 0 inches of water for a 0 to
+ 120 inch range.

S1 Units: 0 kPa for a 0 to +30 kPa range.

4. Turn ZERO adjustment, Figure 6, until output is
0.25V dc +0.00%. Clockwise rotation increases
output.

5. Adjust input to upper range value.

s
B

Examples
U.S. Units: 120 inches of water fora 0 to

+ 120 inch range.
Si Units: 30 kPa for a 0 to + 30 kPa range.
6. Output should be 1.25V dc +0.0025. if it is not,
turn SPAN adjustment to obtain 1.25V dc.
Clockwise rotation increases output and de-

creases span.

7. Répeat Steps 3 through 6 for required accuracy.

Lower Range Upper Range
Value R Value
134" _a4” 0"
{—34 kPa) ~ (~11kPa) {0 kPa)
}
1
f4———- Span = 90" —————»{
(23 kPa)
Minus indicates positive pressure
aoplied to LO side £:1209-167(1)

Figure 7. Example of Span and Range Values for an
Elevated Zero Calibration with Negative

. Upper Range Value

8

2.4 ELEVATED ZERO CALIBRATION
{Negative Upper Range Value)

An example of an elevated zero calibration with

negative upper range value is shown in Figure 7.

1. Connect output to calibration circuit as shown in
Figure 3, and connect input to test hookup as
shown in Figure 8.

Be sure that both seal elements are at the sarnz
elevation, so that head pressures in the measur-
ing element are equalized.

2. Place ZERO jumperin NORM position, Figure 2.

Wafar type sea! plements installed
back-to-back between 3 ANSI
blind flanges. (Flenges tapped for
input cannection.}

Input

4

pr g2 E{ Manomaoter or Gage
Lo H! Accurste to 0.26% of
Vonted Transmitter Rango
Procsure
Regulator

+——tJ——TF——— Air Supply
L g Bloed

Note: A calibrating fixture, Taylor Part No. 16357,
can be used to calibrate trunsmitters with
wafer typo or chemical tee type seal elemunt.

E-A290 224 A

Figure 8. Test Hookup for Elevated Zero and
Center Zero Calibrations @
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3. Adijust input to lower range value.

Examples
U.S. Units: 134 inches of water for a
- 134 to —~44 inch range.

S| Units: 34 kPa for a —34 to — 11 kPa
range.

4. Turn ZERO adjustment, Figure 6, until output is
0.25V dc +0.001. Clockwise rotation increases
output. If output of 0.25V dc +0.001 is not
possible, refer to 2.1.2 Zero- Jumper; then
repeat Steps 3 and 4.

5. Adjust input to upper range value.

Examiples
U.S. Units: 44 inches of water fora — 134
to —44 inch range.

Sl Units: 11 kPa fora —34 to — 11 kPa
range.

6. Output should be 1.25V dc +0.0025. If it is not,

turn SPAN adjustment to obtain 1.25V dc.

" Clockwise rotation mcreases output and de-
creases span.

7. Repeat Steps 3 through 6 f9§r_ yequired accuracy.

Uppcr' Range

Lower Range
Value Value
—37* e 457
{—9 kPa) {0 kPa} {+1 kPa)
| 1
| I ;
I———— Span = 42" - !
(10 kPa)

Minus indicates positive pressure

applied to LO side €-1209-168(1)

Figure 9. Example of Span and Range Values for an

Elevated Zero Calibration with Positive
Upper Range Value ’

2.5 ELEVATED ZERO CALIBRATION
(Positive Upper Range Value)

An example of an elevated zero calibration with

positive upper range value is shown in Figure 9.

1. Connect output to calibration circuit as shown in
Figure 3; and connect input to test hookup as
shown in Figure 8. Arrange input line so that it
can be switched from the LO side to the HI side
connection. Be sure that both seal elements are

at the same elevation, so that the head pressures
in the measuring element are equalized.

2. Place ZERQ jumper in NORM position, Figure 2.

3. With input connected to LO snde adjust input to
lower range value.

Examples
U.S. Units: 37 inches of water for a — 37
to +5 inch range.

S1 Units: 9kPa fora —9to + 1 kPa range.

4. Turn ZERO adjustment, Figure 6, until output is
0.25V dc +£0.001. Clockwise rotation increases
output. If output of 0.25V dc +0.001 is not
possible, refer to 2.1.2 Zero Jumper; then
repeat Steps 3 and 4.

5. Connectinput to HI side; and adjust input to up-
per range value.

Examples :
U.S. Units: 5inches of water fora —37 to
+5 inch range.

Sl Units: 1kPafora —9to + 1 kPa range.

6. Output should be 1.25V dc +0.0025. If it is not,
turn SPAN adjustment to obtain 1.25V dc.
Clockwise rotation increases output and de-
creases span.

’

7. Repeat Steps 3 through 6 for required accuracy.

Lower Range Upper Range

Veiue Value
0 +12” +132"
(0 kPa} {+3 kPa) {+30kPa)
| 1 1
{ 13 -
L——- Span = 120" -———!

(27 kPa) E-1200-165Q8(1)

Figure 10. Exemple of Span and Range Values for a

Suppressed Zero Calibration

2.6 SUPPRESSED ZERO CALIBRATION
An example of a suppressed zero calibration is
shown in Figure 10.

1. Connect output to calibration circuit as shown in
Figure 3; and connect input to test hookup as
shown in Figure 5.

P At wemer® ey b pewm—— ——) ——— w41 Sre—
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Be sure that both seal elements are at the same
elevation, so that the head pressures in the
measuring element are equalized.

2. Place ZERO jumper in NORM position, Figure 2.
3. Adjust input to low)ver range value.

Examples Co
U.S. Units: 12 inches of water for a+12
to + 132 inch range.

SI Units: 3 kPa for a +3 to +30 kPa
range.

4. Turn ZERO adjustment, Figure 13, until output is
0.25V dc +0.001. Clockwise rotation increases
output. If output of 0.25V dc +0.001 is not
possible, refer to 2.1.2 Zero Jumper; then
repeat Steps 3 and 4.

5. Adjust input to upper range value.

Examples
t.S. Units: 132 inches of water for a +12
to 4 132 inch range.

S| Units: 30 kPa for 2 +3 to +30 kPa
range.

6. Output should be 1.25V dc +0.0025.-f it is not,
turn SPAN adjustment to obtain 1.25V dc.
Clockwise rotation increases output and de-

_ creases span,

7. Repeat Steps 3 through 6 for required accuracy.

Lower Range . Upper Range
Value .. Value
60" 0 . 460"

(-15 kPa) (O?Pa) {+15 kPa)
‘l

I..-____.__ Span =120" {30kPa) — ]

Minus indicates positive pressure

applied 10 LO side €-1209-17011)

rigure 11.  Example of Span and Range Values for

a Center Zero. Calibration

10

2.7 CENTER ZERO CALIBRATION
An example of a center zero calibration is shown in
Figure 11. ¢

1.

7.

Connect output to calibration circuit, Figure 3,
and connect input to test hookup, Figure 8. Ar- e C
range input line so that it can be switched from

LO side to HI side connection.

Be sure that both seal elements are at the same

elevation, so that the head pressures in the

measuring element are equalized.

Place ZERO jumper in NORM position, Figure 2.

With input connécted to LO side, adjust input to
lower range value.

Examples
U.S. Units: 60 inches of water for a —-60
to +60 inch range.

S| Units: 15 kPa for a —15 to + 15 kPa
range. '

Turn ZERO adjustment, Figure 6, until output is

0.25V dc_+*0.001. Clockwise rotation increases .
output. If output of 0.25V dc +0.001 is not
possible, refer to 2.1.2 Zero Jumper; then g
repeat Steps 3 and 4.

Connect input to HI side and adjust input to up-
per range value.

Examples
U.S. Units: 60 inches of water for a —60
to +60 inch range.

S| Units: 15 kPa for a —15 to + 15 kPa
range.

Output should be 1.25V dc +0.0025. If it is not,

twn SPAN adjustment to obtain 1.25V dc.
Clockwise rotation increases output and de-
creases span.

Repeat Steps 3 through 6 for required accuracy.
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8. Adjust input to 0 inches of water (0 kPa).

9. Turn ZERO adjustment until output is 0.75V dc

+0.001.

2.8 ADJUSTING OVERRANGE STOP

The purpose of this procedure is to position the over-
range stop so that it does not interfere with operation
over the calibrated range of the transmitter. Use this
procedure only if the factory setting of the overrange
stop has been disturbed.

1.

Screwdriver l

Connect output to calibration circuit as shown in
Figure 3; and connect test hookup as shown in
Figure 5. Be sure that the seal elements are at the
same elevation so that head pressures in the
measuring element are equalized.

—— Strain Gage
Upper Screw (L}

Force Baam

|

Lowser Screw (L)

i\Overrange Stop

E-3211.267

Figure 12. Adjusting Overrange Stop

Loosen both screws L, Figdre 12. Check over-
range stop to be sure it does not obstruct move-
ment of force beam.

Place zero jumper in NORM position, Figure 2.
Adjust input to 0 inches of water {0 kPa).
Turn ZERO adjustment, Figure 6, until output is

0.25V dc 10.001. Clockwise rotation increases
output.

Adjust input to 115% of maximum span, Table 3.

QOutput should be 1.4V dc £ 0.05. If it is not, turn
SPAN adjustment to obtain 1.4V dc. Clockwise
rotation increases output and decreases span.

Table 3. Input Values for Adjusting Overrange

Stop
Input
Catalog | {115% of Maximum Span)
Number
inches of water | kPa
3423T
3473T :
3478T 230 56
34817 ‘
34247
34747
3479T 747.5 184
3482T

Repeat Steps 4 through 7 until required output is

. obtained.

10.

1.

Adjust input to 116% of maximum span and note
output. This output must be maintained while
performing Steps 10 through 12.

Tighten upper screw L. This screw will serve as
the pivot point for the overrange stop.

Use a screwdriver to adjust overrange stop as
shown in Figure 12. Move stop toward strain
gage until stop contacts force beam. Contact is

. indicated by a slight decrease in output {0.02V dc

12.

13.

14.

maximum). After adjustment, output must be
within 0.02V dc of value noted in Step 9.

Tighten both screws L securely. After tighten-
ing, output must be within 0.02V dc of value
noted in Step 9.

If it is not, loosen both screws L and repeat
Steps 10 through 12.

'Adjust input to 0 inches of water {0 kPa). Output
should return to 0.25V dc +0.002.

If it does not, check for interference between
overrange stop and force beam. Repeat Steps 9
through 13, if necessary.

Calibrate transmitter for required span.

1




IB-128856

'80U BLESHOOTING

=

TROUBLESHOOTING

3.1 GENERAL

The symptoms shown in Table 4 provide a guide for
isolating a problem related to either transmitter in-
stallation or operation. if an operation problem is
traced to the transmitter electronics, the cause may
be in the circuit board. Refer to paragraph 3.2 for in-

formation on isolating an electronic problem. If the
transmitter has an optional surge protector, refer to
paragraph 3.3 for information on isolating a problem
in the surge protector circuit. Refer to 1.3 Repair-
By-Exchange Program for information on the
replaceament electronics assemblies.

Table 4. Troubleshooting Chart

Possible Cause

Action

l’ Problem

to force beam

g. Electronics Assembly

e

i. Damaged diaphragm

h. Surge Protector Circuit

No output signal a. Transmitter on closed tank liquid a. Recalibrate as required. Refer to

level installation; not calibrated for 2 Calibration.
elevated zero

b. LO side sea! element is above HI b. Bring both elements to same
side element elevation.”

¢. No power to transmitter c. Turn on power.

d. Transmitter leads reversed d. Check electrical connections.

e. Loose wire on transmitter terminal e. Check wiring inside transmitter.

f. Strain gage incorrectly connected f. Check adjustment of nuts K and L.

Refer to 4.1 Replacing Elec-
tronics Assembly.

g. Refer to 3.2 Troubleshooting
Electronics Assembly.

h. Refer to 3.3 Troubleshooting
Optional Surge Protector.

i. Replace measuring element. Refer
to 4.3 Replacing Measuring Ele-
ment.

to force beam

d. Electronics

Output signal too a. Incorrect calibration a. Recalibrate as required. Refer to
low 2 Calibration.
b. LO side sea! element is above Hi b. Bring seal elements to same
side element elevation.
¢. Strain gage incorrectly connected ¢. Check adjustment of nuts K and L.

Refer to 4.1 Replacing Elec-
tronics Assembly. ..
d. Refer to 3.2 Troubleshooting

Electronics Assembly.

to force beam

d. Electronics

Output signal too 3. Incorrect catibration a. Perform calibration.
high b. HI side seal element is above LO b. Bring seal elements to same
side seal element elevation.
c. Strain gage incorrectly connected c. Check adjustment of nuts K and L.

Refer to 4.1 Replacing Elec-
tronics Assembly.

d. Refer to 3.2 Troubleshooting
Electronics Assembly.

adss

I
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“Table 4. Troubleshooting Chart (Cont’d)

Problem

Possible Cause

Action

Output remains at
0 mA dc

T o

. No power to transmitter
. Transmitter leads reversed

oo

. Turn on power supply.
. Check electrical connections.

c. Electronics

c. Refer to 3.2 Troubleshooting
Electronics Assembly. Replace
strain gage or circuit board as re-

to 4 mA dc after to force beam
changing span

setting

quired.
Output remains at a. Electronics a. Refer to 3.2 Troubleshooting
4 mA dc Electronics Assembly.
Unable to rezero a. Strain gage incorrectly connected a. Check adjustment of nuts K and L.

Refer to 4.1 Replacing Elec-
tronics Assembly.

Turning zero or a. Electronics
span adjustment '
does not change
output

a. Refer to 3.2 Troubleshooting
Electronics Assembiy.

vibration service

Zero shifts on a. Strain gage bracket shifting

a. Tighten screws M, Figure 21 or 22,
to 50 inch-Ibs (5.7 Nm).

deflection of
housing

Zero shifts due to a. Transmitter housing used as a step ~ | a. Do not stand on transmitter.

3.2 TROUBLESHOOTING ELECTRONICS
ASSENBLY

It an electronic component malfunctions, it can be
located using Figure 13 in conjunction with the
troubleshooting flow chart, Figure 14, and the
schematic diagram in the back of this Instruction
Manual. If the cause is the strain gage force unit,
the electronics assembly {strain gage and circuit
board) must be replaced with a factory-tested
assembly. The strain gage and circuit board are fac-
tory temperature compensated as a matched pair. In-
dividual replacement strain gages or circuit boards
are not available.

If a problem is traced to a component on the circuit
board, it is recommended that the electronics
assembly be replaced. This is because of the low-
level signals on the board and the selected com-
ponents required for proper circuit operation.

If it is necessary to replace a component on the cir-
cuit board, refer to 4.3 Replacing Electronic Com-
ponents before making the replacement. After a
component has been replaced, recalibrate the
transmitter. If the transmitter cannot be calibrated,
further troubleshooting is required.

13
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Figure 13. Component Locations for Electronics Assembly
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TROUBLESHOOTING

LEGEND
O START
NOTE: Make ofl voltage D PROCEDURE
measurements with a

pracision voltmeter,
<> DECISION
Q) sror

Disconnect black and gray
wires from TB2 on surge pro-
tector circuit board. Power
supply must be connected to
thase wires to bypass surge
protector.

Does

transmitter hava

surge protector

option
?

Connect power supply (24V
de * 10%} to output terminals
+ (plus, black) and ~ (minus, [*<3=
gray). Do not use an output
load resistor.

Connect negative voltmeter
lead to negative terminal of
power supply. Make all
voltage measurements using
positive lead.

Measure voltage at TPL | ¢
Figure 13

Check powaer supply connec-
tions and D3

Replace

I D1 or Q1.
| - fReplace

Al

Measure voltage'
at TP2.

Check D1 and Q%
with
ochmmater.

Voltage
is 9V dc
0.1

Place ZERO jumper, Figure 2,
in EL/SUPR position.

l

A XC-1211-130 SH. 1 of 3

Figure 14. Troubleshooting Flow Chart for Transmitter Electronics

15
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16

e

A . .
Turn ZERO adjustment, j<<b R":!:""
Fgura 6. untif voltage at TP3
i3 SV dc.
Adjustment Replace
glves ZERO
9V dec poterntiometer.
No
Measure voltage at TP4, Check for LYis
opon L1. OK
Yes
Voliage Vo[tngo
is ppprox is
+4.5V dc more than
+1V de
Connect a jumper wire be-
tween TPS5 and TPS. .
Maeasuro voltage at TP7.
Voltage No
is +8.7V d¢ e
0.3 Replace A2 -

Connect a jumper wire be-
tween TP4 and TPS,

Measuro voltage at TP7.

Voltage
is + 0.5V d¢
103

Measure voitage at TP8,

l

8

Figure 14. Troubleshooting Flow Chart for Transmitter Electronics (Cont’d)

Turn ZERO adjustment
to obtain + 9V d¢
at TP3.

Measure voltage at TP4,

Voltage
is more than
+ 1V dc

Yes

Replace
eiactronics
assombly

CA219-130{1) SH, 2 01 3
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TROUBLESHOOTING

3.3

Voltago
is less than
+1Wdc (+D05dcis
typicat).

Connect jumper wire be-
tween TP5 and TP6.

Measure voltage at TPS,

Replace

D2, Q20r Q3

Vottage
is + 3.9V dc
+0.4

Check
D2, Q2, a3

Disconnect jumper wire.

Calibrate transmittar. refer to
2 CALIBRATION.

Check R15, R16 and SPAN
potentiometer. Raplace if
necessary.

CA21N.130SH. Jot 3

.

Replace
electronics
assumbly.

Figure 14. Troubleshooting Flow Chart for Transmitter Electronics (Cont’d)

TROUBLESHOOTING OPTIONAL
SURGE PROTECTOR

DANGER
Capacitor C1 retains up to 200V dc of
charge. Bodily contact with the charged
capacitor can result in injury or death.
Discharge the capacitor before dis-
assembly of the test circuit. :

A defect in the surge protector circuit can be isolated
using the troubleshooting flow chart, Figure 15, in
conjunction with Figures 16 through 18, and the
schematic diagram in the back of this Instruction
Manual. If a problem is traced to a component,
replacement of the surge protector circuit board is
recommended.

17
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.’JUBLESHOOTING

‘ Start ’

Remaove circuit board from
transmitter, Figure 16.

Measura resistance between
terminal BLX on TB2 and
terminal - on TB1,
Ohmmeter must be capable
of supplying more than

100 mA d-c in RX1 position.

Ohmmeter
Indicates
23 ohms 1 5%

Replace Surge
Protector

Maeasure resistance between
post RY and terminal -
{minus} on TB1,

Ohmmeter
Indicates
B ohms +5%

Replace Surge
Protector

Connect switch. capacitor

and resistor to power sup-

ply. Figure 17. Set switch at
charge position.

Connect + test lead to ter-
mina! + on TB1 and
{minus} test fead to pad X.

Set switch at test position

18

LEGEND

START

PROCEDURE

) <> DECISION
O sToP

Figure 15. Troubleshooting Flow Chart for Optional Surge Protector

Diode
SD1 glows

Yes

Diode
SD2 glows

Repiace Surge
Protector

Set switch at charge posi-
tion. then return switch to
test position.

Diode
SD1V giows

Replace Surge
Protector

Set switch at charge posi-
tion and disconnect tost
feads from circuit board.

Connect + test {ead to pad
X and - {minus} lead to ter-
minal - {minus) on TB1.

Set switch at test position.

Diode
SD2 glows

Replace Surge
Protector

Surge
Protector
Circuit is
OK

X8 a1

0 )
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TROUBLESHOOTING

Surge Protector
Circuit Board

Cog
insulator
™ [RPR
. N
Figure 16. Removing Surge Protector
SURGE PROTECTOR
CIRCUIT BOARD
o
' Charge Tost L)
+ ° A +
. . . R1
200V do Test Switch 4155 Ohms
Powolv g 10%
5w
) Supply UF T
Note: - - - 3y
Diodos and Resistars may . 8O /
be connected, depending upon i
olectsical connoction suffix.
{Refer to schematic at back of Pad X on
- Component Side

this Instruction Manual.) .
DR Aaziine

- Post R1
,9 © \; \o o Figure 17. Test Circuit for Surge Protector
. . 7O w Os, '
O
. :

0 - P \
. Ped X O nt c2 )
o &o i

oot |7/ h
| —{L -

182

(o]

X Ry

A 1210 117

Figure 18. Surge Protector Circuit Board
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."AIR

REPAIR

. ) . Circuit Board

O-Rings -~
’ Strain Gage
,' Bracket

Strain Gage
Force Unit

Plastic
Adjustment
Cap

Base

E-1211-2¢7

Figure 19. Replacing Electronics on Transmitter with Bolted Cover

4.1 REPLACING ELECTRONICS
ASSEMBLY

4.1.1 General

The circuit board and strain gage assembly, Figure 1,
must be replaced as s unit. Field replacement kits are

20

available. The strain gage force unit and circuit board

are temperature compensated together. Individual
replacement strain gages of circuit boards are not
available. Refer to 3.2 Troubleshooting Elec-
tronics Assembly before replacing the electronics
assembly.

~
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REPAIR

Circuit Board

Bracket
. Circuit Board
(Sersw oY

—~——Potantiomaters

.
N

i
21 Strain Gage ,
’ "“ Brackat "3
| |

’ Strain Gage

Force Unit
t1maa

Figure 20. Replacing Eiectronics on Transmitter with Threaded Cover

2. Disconnect wires from terminal block TB1 on cir-

WARNING cuit board.

The hermetically sealed strain gage is . .
- NOT field-repairable. Tampering with the 3. Remove circuit board as follows:
\ .. strain gage cover, the mechanisms inside Co- P
o the cover, or the exiernal strain gage a. Bolted Cover — Loosen both screws A and
o wires, can interfere with transmitter per- lift circuit board out of base, Figure 19.

formance and thus cause injury and dam-

age property. : b. Threaded Cover — Loosen four screws D
~ * and lift circuit board bracket out of base,
S 4.1.2 Removing Old Electronics Figure 20. Remove board from bracket.

1. Remove cover, Figure 19 or 20.

21
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.FQAIR

~ - 0

w,

Fla(washet H
—— Dverrange Stop ?

oxc . — ’

S

Lockwashev/‘n [CS (~' l

_____ Strain Gage
Bracket

e

Spring Washer -

|

Figure 21. Replacing Measuring Element on Transmitter with Bolted Cover ’ O :
A S
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G {Screwn]
Yoke-—% .

Lockwasher

Bomwil—ey
[ S

Flatwasher o\(')\ ¢

-7

W] Screw M .
: .
Strain Gage ted o -
Bracket e L.d
e

Lug on Force Beam

Measuring
Element
With Base

FA211.289

Figure 22’. Replacing Meas_uring Element on Transmitter with Threaded Cover
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9. Mount circuit board as_follows:

a. Bolted Cover — Mount board in base and re-
tain with screws A. Be sure wires are not
pinched in board mounting grooves.

b. Threaded Cover — Mount circuit board
bracket in base and retain with screws D.

10. Connect black and gray wires to terminal blocks
TB1 on circuit board. Black wire connects to +
{plus} terminal and gray wire connects to —
{minus) terminal.

11. Connect calibration circuit, Figure 3.
1“iace ZERO jumper in NORM position, Figure 2.

13. Adjust output with strain gage in its free posi-
tion. Proceed as follows:

a. Turn SPAN adjustment fully clockwise
{22-turn potentiometer).

b. Remove strain gage from mounting bracket
and hold strain gage in same orientation as its
mounted position with nothing touching stud.

¢. Turn ZERO adjustment until output is 1.263V
dc £0.005. Clockwise rotation increases out-
put.

d. Turn SPAN adjustment counterclockwise un-
til output is 1V dc 10.002.

‘:. Turn ZEROQ adjustment clockwise until output
is 0.709V dc +0.002.

f. Aliow strain gage to‘hang over side of base
and proceed to Step 14.

14. Be sure both sides of measuring element are
vented. .

15. Lubricate beveled surface of three nuts T, Figure
19 or 20, with Dow Corning Molykote 505, or
equivalent.

16. Insert center strain gage stud-into hole in yoke
and fasten strain gage to bracket with three nuts
T. Tighten nuts T to a torque of 8 inch-lbs
{0.9 Nm).

17, Assembie nut K on stud; do not tighten.

26

18. Adjust nuts K and L until output is 1V dc
+0.007, then tighten nuts. Do not overtighten.
Output must be 1V dc £0.007 after tightening.

NOTE
Be sure to replace and securely fasten
cover as.soon as maintenance is com-
pleted.

19. Calibrate transmitter. Refer to 2 Calibration.

4.3 REPLACING ELECTRONIC
COMPONENTS

'NOTE
Because of the low signal levels in the cir-
cuitry on the circuit board, it is recom-
mended that the circuit board be replaced
with one known to be good rather than
one repaired.

{f it is necessary to repair a circuit board, carefully
follow the procedures listed below. Use care when
replacing components on the circuit board. Surface
contamination, poor soldering technique, inadequate
varnish coating, etc., can cause errors in circuit
operation.

WARNING
Do not use a soldering iron in an area
classed as hazardous by the electrical
code. Explosion or fire may result; thus
causing injury or property damage.
Remove instrument from service for
repair in a workshop. Refer to 1.1
Removing Transmitter from Service.

Use the following procedure when replacing any
component on the circuit board:

1. Remove circuit board assembly from transmitter.
Refer to 4.1 Replacing Electronics Assembly.
Always handle the circuit board by the edges or
by the circuit board bracket.

2. Scrape the varnish off the appropriate solder
pads. -

3. Unsolder and remove old component. Use a
40W soldering iron. Do not apply more heat than
is necessary to melt the solder. Too much heat
for too long a period of time can damage other
components and the circuitry on the board.
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REPAIR

7.

At the holes where the old component was
dislodged, remove all.old solder from the circuit
pads and the holes in the circuit board.

Solder new component onto the circuit board.
Position component as shown in Figure 14. Use
a 40W soldering iron. Do not apply more heat
than is necessary. Too much heat from a larger
soldering iron can damage the new component
and the circuitry on the board. Also, too little
heat from a lower wattage soldering iron for too
long a time can do the same.

Remove flux from the circuit board and compo-
nent leads with a toothbrush and denatured or
93% isopropyl alcohol. Clean the area at least
three times. All flux must be removed from the
circuit board.

Clean area with Freon TF,

' Manufactured by E.l. du Pont de Nemours & Co.

oA,
L d

TS

. 8.

10.

11.

Rinse area with running de-ionized water for at
least 30 seconds.

Bake circuit board in a clean, air-circulating oven
for a minimum of 2 hours at 150°F {65.6°C).

Apply a uniform coat of Humiseal' 1A20
Polyurethane Insulating Varnish (or equivalent
per MIL-1-460588). Bare areas must be com-
pletely coated.

Air dry at room temperature for at least 24 hours.
If a second coat is required, apply it after the first
coat has dried for at least 4 hours but before it
has dried for 24 hours. The varnish must be
cured at room temperature; it does not cure
sooner at elevated temperatures.

' Manufactured by Humisea! Div., Columbia Technicat Corp.

1
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NOTICE

Information in this manual is intended onfy 1o assist our customers in the efficiant
operation of our equipment. Use of this manual for any other purpose is specifically pro-
hibited and its contents are not to be reproduced in full or part without prior approval of
Marketing Cemmunications Department, Taylor Instrument Company. Division of
Sybron Corporation.
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GAGE PRESSURE TRANSMITTER
. with Remote Seal Element
. 3444T, 34457, 34467, and 34477 Model B

IB-12B320(AS)
issue 1
Nov 1282 .

ADDENDA SHEET-‘

Use only with Instruction 18-1282320, Issve 1.

Page 5: Add the fellowing information.

3447T — Transmitter for Extruder Applications
Span adj from 2500 to 8,000 psi-
{17 500 to 55 000 kPa}

MEASURING ELEMENT ACTUATION -
F — Gage Pressure

ELECTRICAL CODE
10 — General Purpose
Taylor Standard
' 21 — U.S. Division 2 — See Table 1

2 - Type 316L SST
USA 3 — Hastelloy-C?
m

83 — Yugosiavian Safety
Commission Approval
84 — Canadian Intrinsic Safety — See Table 1
CSA Approval
88 — Austrafian Intrinsic Safety
SAA Approval
99 - Electrical Code described by
Accessory {147} - See Table 2

SEAL ELEMENT DIAPHRAGM MATERIAL

MR-O-75 ('/780F?cv>

Page 11: Substitute the following for the corresponding information on page 11.

D 2

ELECTRICAL CONNECTIONS

WARNING
Do NOT make electrical connections
urifess the electricsl ‘code designation
stamped on the transmitter data plate
agrees with the classification of the area
in which the transmitter is to be installed.
Failure to comply with this warning can
' resuft in explosion aend fire; feading to in-

Jury and property damage.

2.2.1 General

The transmitter is designed to be part of a two-wire
system. The 4 to 20 mA de¢ output signal and the dc
powaer to the trensmitier are carried by the same pair
of wires. The transmitter does not contain a power
supply. The necessary power supply can be separate
from the instrument load or built in as shown in the
connection diagram in the back of this manual.

The nominal power supply voltage is 24V dc. The
supply voltage at the transmitter terminals must be
between the limits of 13 and 368V dc. The output load
limit depends on the supply voltage as shown in
Table 6.

m"’ 4 ™ ri T
Eyier Instrurnent

2.2.2 All Installations Except European
Flameproof

Run wiring through the electrical connection hole in
the transmitter housing, Figures 2, 3, 4, and 5. if the
transmitter has an external terminal box, Figure 6,
‘run wiring through one of the connection holes in the
box. All cornection holes are threaded to accept a
conduit connection. Always plug any unused con-
naction hote.-

Transmitters which have BASEEFA, CENELEC or
SAA electrical code approval are suppiied with a
cable gland installed in the electrical connection hole,
Figure 2. The gland provides for the required sealing
of wiring entering the housing.

Make connections to the transmitter terminals as
shown on the connection diagram in the back of thiz
manual. For intrinsically safe applications, be sure to
note the intrinsic safety barrier requirements shown
on tha connection diagram.

2.2.3 European Flameproof installations

Tranesmitters which are approved for use in European
Fiameproof code areas are identified by the Electrical
Code digits 42 in the instrument catalog number

SYBRON|Taylor
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“{refer to 1.3 Serial and Catalog Numbers). These
trensmitters have zn external terminal box with an
earth terminal and cover lock, Figure 6A.

Run wiring through the 3/4-inch int NPT connection
hole in the terminal box, and maks connections as
shown on the connection diagram in the back of this
manual. Wiring must enter the connsction hole
through a BASEEFA approved flameproof fitting.
‘Use an approved Hawks fitting, or equivalent.

Hawke flameproof fittings are manufactured by
Hawke Cable Glands Umited, Oxford Street West,
Ashton-under-Lyna, Lancashire OL7 CNA, England.
Two approved fittings for this connection are:

o Hawke Type 501/453/T, size 0, for armored
able ’

——

k4
-'ire
R S I -
1 IElectrical
~23 Conn
lo— 3—e{3/4 Int NPT

oz

e

o Hawke Type 501/454, size 0, for unarmored
cable . .

2.2.4 Shunting Diode

The transmitter may have an optional shunting
diode(s) connected between terminals R and M, R1
and M or R2 and M. Transmitters with the dicde are
identified by the Blectrical Connection Suffix digits
02, 03, 04, 05, 07, or 08 in the catalog number. Refer
to the schematic diagram in the back of this manual.

The diodse{s) is connected to shunt an external out-
put meter, and provides a .signal path so that the
transmitter will continue to operate if the meter is
removed from the circuit. Do not remove the shunt-
ing diode when connecting an externat meter.

€+ 1210-M3

1
e
)

L 6: B —

Conn. Plugged

Figure 6A. Mounting Dimensions for European Flameproof Electrical Connection

Printadin U.S.A.

®©Taylor Instrument Company, Division of Sybron Corporation, 1382 TP-11265



NOTICE €
Information in this manual is intended only to assist our customers in the efficient operation of our -
equipment. Use of this manual for any other purpose is specifically prohibited and its contents are
not to be reproduced in full or part without prior approval of Marketing Communications Depart-
ment, Taylor Instrument Company, Division of Sybron Corporation.

. Use of DANGER, WARNING, CAUTION and NOTE

This publication includes DANGER, WARNING, CAUTION and NOTE information where
appropriate to point out safety related or other important information.

Pl

e

DANGER — Hazards which will result in severe personal injury or death.
WARNING — Hazards which could result in personal injury.

CAUTION — Hazards which could result in equipment or property damage. Q
NOTE — Alerts user to pehinent facts and conditions.

Although DANGER and WARNING hazards are related to personal injury, and CAUTION
hazards are associated with equipment or property damage, it should be understood that opera-
. tion of damaged equipment could, under certain operational conditions, result in degraded

process system performance leading to personal injury or death. Therefore, comply fully with all
DANGER, WARNING and CAUTION notices.

-Prepared by: .

MARKETING COMMUNICATIONS DEPARTMENT

TAYLOR INSTRUMENT COMPANY © DIVISION OF SYBRON CORPORATION
95 Ames Street, Rochester, New York 14601 U.S.A. N 716-235-5000

.Pvinted inU.S.A. - TP-9433
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Figure 1. Transmitter Housings

1.1 DESCRIPTION

The Taylor 34447, 3445T, 3446T, and 3447T Gage
Pressure Transmitters with remote seal elements are
instruments which measure gage pressure and
transmit a proportional 4 to 20 mA output signal. The
remote seal element limits process contact to the seal
element surface.

Several seal element forms are available. They pro-
vide connection to 1/2-inch threaded pipe, 1-1/2
inch ANSI flanges, and various special fittings.

The transmitters are available in high range forms;
and are capable of measuring gage pressure spans
from 200 to 20,000 psig (1400 to 140 000 kPa).

A resistance strain gage bridge circuit converts the
gage pressure measurement to an electrical signal.
The strain gage is hermetically sealed to protect the
bridge circuit from moisture, corrosive en-
vironments, and mechanical damage. The electrical
signal is amplified and converted to a 4 to 20 mA dc

.signal for transmission to another instrument.

The transmitters are designed to operate as part of a
two-wire system. They receive power (+24V dc)
from the same pair of wires over which the output
signal is transmitted.

The span of each transmitter is continuously ad-
justable. The span and zero adjustments are accessi-
ble from the outside of the instrument. All ad-
justments to span and zero respond electronicafly.

The transmitter housing is low copper content, die-
cast aluminum. The cover can be either boited or
threaded, Figure 1. The bolted cover is for use in
General Purpose or Division 2 electrical code areas
and for intrinsically safe applications in Division 1
areas. The threaded cover is for use in Division 1
electrical code areas. The housing provides radio fre-
quency interference (RFl} protection; and is water-
proof.

An optional surge protector, Accessory (339}, pro-
tects the transmitter electronics against high-voltage
surges which are often induced by lightning. On

1
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transmitters with a bolted cover, the surge protector
accessory is inside the housing. On transmitters with
a threaded cover, the accessory is located in an ex-
terna! terminal box, Figure 6.

1.2 SERIAL AND CATALOG NUMBERS

Under a two-year warranty, the circuit board/sealed
strain gage assembly or the measuring element is
replaceable through a Repair-By-Exchange Plan.

The serial number stamped on the data plate consists of the catalog number and a sequential identification
number. The cataleg number describes the construction of the transmitter.

An X before the serial number indicates that the instrument has been built to meet a customer’s special re-

quirements.

Serial Number 3444T F

Measuring Element Actuation ,—J-

(" Basic Catalog Number

Electrical Code

103 23- (339) - 555 B

0120
(S .

Seal Element Diaphragm Material

Catalog | o Element Trim Material

ﬂ
umbe i
N r Seal Element Construction

Electrical Connection Suffix

Capillary Length
LAccessories {omitted if not required)

Sequential ldentification Number

Model (Design Level)

BASIC CATALOG NUMBER

3444T — High Range Transmitter
Span adj from 250 to 1900 psi'
(1750 to 13 000 kPa)--

3445T — Extra High Range Transmitter
Span adj from 700 to 5500 pss2
(4800 to 38 000 kPa)

3446T — Ultra High Range Transmitter
Span adj from 2500 to 18,000 psi
{17 500 to 125 000 kPa)

3447T — Transmitter for Extruder Applications
Span adj from 2500 to 8,000 psi
{17 500 to 55 000 kPa)

MEASURING ELEMENT ACTUATION
F — Gage Pressure

ELECTRICAL CODE
10 — General Purpose’
Taylor Standard

21 — U.S. Division 2 — See Table 1

USA ‘
24 — Canadian Dwision 2 — See Table 1
CSA Approval ’
25 — U.K. Type N Protection: — See Table 2 :
BASEEFA Approval BN
1250 to 1500 psi {1750 10 10 000 kPa} on 3444TF_ '~ '3
2700 to 5000 psi (4800 to 35 000 kPa) on 3445TF_ _ _ _ 8B

41 — U.S. Division 1 — See Table 1
USA
42 — European Flameproof
CENELEC Approval
44 — Canedian Division 1 — See Table 1
CSA Approval
81 — U.S. Intrinsic Safety — See Tabie 1
USA '
82 — European Intrinsic Safety — See Table 2
CENELEC Approval
83 — Yugoslavian Safety
Commission Approval
84 — Canadian Intrinsic Safety — See Table 1
CSA Approval
88 — Australian Intrinsic Safety
SAA Approval
99 — Electrical Code described by
Accessory (147) — See Table 2

SEAL ELEMENT DIAPHRAGM MATERIAL
2 — Type 316L SST

3 — Hastelloy-C!

4 — Monel

5 — Nickel

7 — Tantalum

T.M. of Union Carbide Corp.
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Netherlanas Norway, ?onupal Spain, Sweden, Switzertand ang United Kingaom

Note: BASEEFA or EEC cenlified barriers must be used viith the intrinsically safe transmitters fia and ib) as per BASEEFA
certificd System Diagram 1SD800408 Sheet 1, page 2.

2 — Type 316 SST'
3 — Hastelloy-C

4 — Monel
5 — Nickel

7 — Tantalum

1 — Diaphragm Element
Pipe connection type, 1/2* int NPT

. 2 — Diaphragm Element
Welding neck type, 1/2"* schedule 40 pipe

3 — Diaphragm Element
Union connection type, 2-1/8" —16 thread .

. 4 — Diaphragm Element

@ seAL cLemENT TRIM MATERIAL

. SEAL ELEMENT CONSTRUCTION

Extruder type with union connection
6" lagging extension, 1/2'' —20 thread

344_TF_ _ _26is type 316L SST

5 — Diaphragm Element

Extruder type with union connection 12-1/2"
- lagging extension, 1/2—

6 — Diaphragm Element
Wafer type for 1-1/2" raised face flange

7 — Diaphragm Element
Button type

8 — Diaphragm Element
Button type with flange

9 — Diaphragm Element
Button type with union cennection

1-1/2" —

16 thread

CAPILLARY LENGTH

Digits indicate length in feet

.

01 — one foot {0.31 cm) through
20 — twenty feet {6.10 m)
99 — Special

. iINTRODUCTION .
Table 1. Electrical Codes for Hazardous Locations {(USA and CSA)
Hazardous Location
Electrical Class | Class It Class H!
Code No.T iy Divz | Div1l | Div2
Groups Groups Groups | Groups Div 1 Div 2 .
A | B.CD B.C.D E.F.G EF.G
21 X X X X
24 X X X X
41 X X X X X X R
44 X X X X X X ’
81 X X X X X X X X
84 X X X X X X X X
E1211125
Table 2. Electrical Codes for Hazardous Locations (Europe}
Catalog Number Digits Oescription
Elnctrical | Electrical Connection Acc Type of Safety Mazardous Area Safety For Approvols
Code No. Suffic No. Protection Code Zone 0 { 2o0ne 1 | 20ne2 Sid. Installation in Authority
BS4683:
25 01.02,03,04,05,08 te N ExNH TS X Pan 3 uK
1972
01,02.04.05 ! IF) E€xia 1 CTS X X X ENS0020 UK an ather
B2 08 1 ia EExia 1 BTS X X X (B855501:Pant 7: CENELEC* BASEEFA
08 t ib EExd 1} CTS 3 X 181N member siates
BS4683:
01,02,04,05,08 1147} N ExN I TS X Pan 3:
1972
93 ux
01.02.04.05 {147 a E€xia I CT5 X X X BS5501:
a EEwa 1l 815 X X X Pan 7.
o8 Han 1 £Exd 1 CTS X X 1977
tCan be any accessory number except 1147) . 1301208
*CENELEC ber states: Austria, Belgi O k, Fintand, France, W, Germany, Greece, lretand, haly, Luxembourq,

20 thread

=

oy
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ELECTRICAL CONNECTION SUFFIX

01 — Terminal block connection

02 — Terminal block with shunting diode and
2.5 ohm calibration resistor

03 — Terminal block with shunting diode, 2.5 ohm
calibration resistor, and output test jack

04 — Terminal block with shunting diode, 2.5 ohm
calibration resistor, and output meter with
0 to 100 linear scale

05 — Terminal block with shunting diode, 2.5 ohm
calibration resistor, and output meter with
0 to 10 square-root scale

07 — External terminal box with shunting diode

08 — Terminal block with shunting diode, 2.5 ohm
calibration resistor, and current meter jack
across shunting diode

09 — Defined by a specific accessory number

ACCESSORIES

( 94) — Blind flange; 1-1/2 inch, Class 2500 ANSI
with bolts and nuts for use with Seal
Element Construction Number 6

{ 96) — Adapter Flange for welded construction

{146) — Mounting Bracket

(147} — Data Plate indicating that transmitter
satisfies requirements for both Electrical
Codes 25 (U.K. Type N Protection) and
82 {European Intrinsic Safety) —
See Table 2

{282} — Extra Suppression Spring

(339) — Surge Protector

EXAMPLE:

Serial Number 3444TF10323-0120(339)-5558 iden-
tifies a high range transmitter with 250 to 1900 psi
(1750 to 13 000 kPa) adjustable span (3444T). It is ac-
tuated by gage pressure (F) and is designed to
operate in areas designated as General Purpose by
the electrical code {10). The seal element diaphragm
is Hastelloy-C (3}, the trim is type 316L SST (2), and
the seal element is the union connection type (3).
The transmitter has a terminal block connection (01),
a twenty-foot capiltary (20), and a surge protector
(339). The sequential identification number is 555
and the design level is Model B.

1.3 WETTED MATERIAL IDENTIFICATION |

The following abbreviations are ‘used on the instru-
ment data plate to identify materials wetted by the
process.

HAST — Hastelloy-C
316 — Type 316 SST

MON — Monel
TANT — Tantatum
NI — Nickel

When the instrument has more than one type wetted
material, the data plate identifies the materials in the
following sequence:

Process Diaphragm/Trim

1.4 FILLING MEDIUM IDENTIFICATION
The following abbreviations are stamped on the
diaphragm capsule to identify the filling medium:

S| — Silicone
FL — Fluorofube

1.5 SPECIFICATIONS

SPAN*

3444T: Adj from 250 to 1900 psi
{1750 to 13 000 kPa)?

3445T: Adj from 700 to 5500 psi
(4800 to 38 000 kPa)?

3446T: Adj from 2500 to 18000 psi
(17 500 to 125 000 kPa)

3447T: Adj from 2500 to 8000 psi
{17 500 to 55 000 kPa)

CALIBRATION ACCURACY (Zero Based)
3444T: +0.5% of span;
0.35% uitimate capability

3445T: +0.5% of span for spans under
3000 psi (20 000 kPa);
+1.0% of span for spans above
3000 psi (20 000 kPa);
0.35% ultimate capability

3446T: +0.5% of span for spans under
15,000 psi (103 000 kPa);
+1.0% of span for spans above
15,000 psi {103 000 kPa);
ultimate capability as listed above

3447T: +0.5% of span for spans under
5000 psi (34 500 kPa); .
+1.0% of span for spans above
5000 psi (34 500 kPa):
ultimate capability as listed above

" RANGE LIMITS

Refer to Tables 3, 4, and 5

OUTPUT SIGNAL
4 to 20 mA dc

*The factory-calibrated span is identified on the side of the strain
gage bracket.

1250 to 1500 psi (1750 to 10 000 kPa) on 3444TF_ _ ___3
*700 to 5000 psi {4800 to 35 000 kPa) on 3445TF_ _ _ _8
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Table 3. Range Limits with Zero Jumper in NORM Position
Range Limits
. Psig Kilopascals
Catalog No. Catlibration Lower Upper Lower Upper
(4 mA Output} | {20 mA Output) (4 mA Gutput) | {20 mA Output)
3444T Zero Based 0 250 to 1900 0 1750 to 13 000
High Range Suppressed Zero 010 475 250 to 1900 0 1o 3250 1750 10 13 000
9 Elevated Zero -1471100 235 to 1900 ~-100w 0 1650 to 13 000
3445T Zero Based 0 700 to 5500 ¢} 4800 to 38 000
Extra Suppressed Zero 01to 1375 700 to 5500 0 to 39500 4800 to 38 000
High Range Elevated Zero -1471w00 685 to 5500 -100t0 0 4700 to 38 000
31467 Zero Based 0 2500 to 18000 0 17 500 to 125 000
Ultra Suppressed Zero 0 to 4500 2500 10 18000 01031250 | 17 500 to 125 000
High Range Elevated Zero ~14.7t0 0 2485 10 18000 -100t0 0 17 400 to 125 000
3447T Zero Based 0 2500 to 8000 0 17 500 to 55 000
Special Suppressed Zero 0 to 2000 2500 to 8000 01013750 | 17 600 10 55 000
Elevated Zero -14.7t0 0 2485 10 8000 -100t0 0 17 400 to 55 000
E 1271 180A
All transmitters can be continuously adjusted for any calibration listed.
Table 4. Range Limits with Zero Jumper in EL/SUPR Position
Renge lei;;"
psig kPa
Cstalog No. Calibration Lower Upper Lower Upper
{4 mA Output) {20 mA Qutput} (4 mA Output} | (20 mA Output)
2444T Zero Based 0 250 to 1900 0 1750 to 13 000
High Range Suppressed Zero 0 to 1650 250 to 1900 0to 11250 1750 to 13 000
9 9 Elevated Zero -147100 235 to 1900 ~100t0 0 1650 to 13 000
345T Zero Based 0 700 to 5500 0 4800 to 38 000
Extra Suppressed Zero 0 to 4800 700 to 5500 0 to 33 200 4800 to 38 Q00
High Range Elevated Zero -14.7t0 0 685 to 5500 ~100to € 4700 to 38 000
3446T Zero Based 0 2500 to 8 000 0 17 500 to 125 000
Ultra Suppressed Zero 0 to 15 500 2500 to 18 000 0to 107 500 | 17 500 0 125 000
High Range Elevated Zero -14.7t00 2485 to 18 000 -100t0 0 17 400 to 125 000
3447T Zero Based 0 2500 to 8000 0 17 560 to 55 000
Spocial Suppressed Zero 0 to 5500 2500 to 8000 0 to 38 000 17 500 to 55 000
P Elevated Zero ~14.7t00 2485 to 8000 —100t0 0 17 400 to 55 000

Al} transmitters can be continuously adjusted for any calibration listed.

Table 5. Range Limits for 3444T Transmitter with Accessory (282)
Range Limits
psig kPa
Calibration Lower Upper Lower Upper
{4 mA Qutput} | (20 mA Output) (3 mA Qutput} | (20 mA Output)
Suppressed Zero 950 to 2600 1200 to 2900 6500 to 17 790 8650 to 20 000

ki
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OUTPUT LOAD LIMITS Maximum
Refer to Table 6 3444TF . _ __ _1,6,7,8,9: 4,000 psig

(28 000 kPa)
POWER SUPPLY - 3444TF_ _ _ _3: 1,600 psig ’
24V dc nominal - ‘ (10 000 kPa)
13V dc min; 36V dc max. across transmitter terminals 3445TF_ _ _ _7.9: 6,000 psig

{40 000 kPa)
POWER CONSUMPTION 3445TF__ _ _ _8: 5,000 psig
0.5W nominal (35 000 kPa)
1.5W max. in overrange condition 3446T: 20,000 psig

{140 000 kPa)
WEIGHT® 3447T: 8,000 psig
3444T: 6.4 |bs (2.9 kg) (55 000 kPa)

3445T: 6.4 Ibs (2.9 kg)
3446T: 7.8 Ibs (3.5 kg)
3447T: 7.8 Ibs (3.5 kg)

TUBE SYSTEM FILLING MEDIUM
3444T: Silicone, DC-200 Standard
Silicone, DC-702 h
Ethyl Benzene
Water Glycerine, WG-70
Water Glycerine, WG-40

>Optional

3445T: Silicone, DC-200 Standard
: Silicone, DC-702 R
Ethyl Benzene
Water Glycerine, WG-70
Water Glycerine, WG-40
Mercury Jov—

-

>Optional

3446T: Mercury
3447T: Mercury -

WORKING PRESSURE LIMITS

Minimum
Water Glycerine, WG-70: 2.5 psia {17.22 kPa)
Water Glycerine, WG-40: 2.5 psia (17.22 kPa)
All other fitls: - © Opsia .

" 1 Add 3 |bs {1.4 kg) for units with threaded cover.

1 e . -

¥
-
~

P o By ’ B . . !
i . S L. S ;
\ .

OVERRANGE PRESSURE LIMITS
Same as working pressure limits

- AMBIENT TEMPERATURE LIMITS

Refer to Tables 7 and 8

STORAGE TEMPERATURE LIMITS

—65°F to 200°F ( —53.9°C to 93.3°C)

For Water Glycerine filled seal element and capillary,
see Table 7

SEAL ELEMENT LIMITS?
{without process vacuum)
Element above case —
Not to exceed zero suppression limit

Element below case at altitudes
below 1000 feet (305 meters) —
15 feet {4.6 meters) max.

Element below case at altitudes

above 1000 feet (305 meters) —
Reduce limit of 15 feet (4.6 meters) by
0.6 ft per 1000 ft (0.06 m per 100 m)

*Raising or lowering the seal element 1.2 ft (0.37 mm) results in a
2ero elevation or suppression of 1 psi (6.9 kPa}
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Table 6. Output Load Limits

] Power Max Transmitter Load [Ohms)® _ .
Supply Elect. Conn Suffix Elect. Conn Suffix .
(DC Voits} 01 02, 03, 04, 05, 07, 08 ,
13 50 - 0 ) -
- 15 150 100 -
20 400 350 . o ” .
24 600 550
. 30 900 850 . . .
35 1150 1160
*Max load is reduced 709 if transmitter has a surge protector, :
Acc {333). .. .
E-$211-1208 N '

Table 7. Ambient Temperature Limits at Working Pressure above Atmospheric

. Temperature Limits ~ °F Temperature Limits — °C
Catal At Working Pressures Above Atmospheric| At Working Pressures Above Atmospheric
N m:”' Tube System Filling Medium
umbe Case & Capillary Seal Element Case & Capillary Seal Element
Min Max Min Max Min Max Min Max
Silicone, DC-200 - 40 -+ 185 —40 + 350 -40 -85 - 40 +177
34447 Silicone, DC-702 + 40 + 185 +~40 ~600° +4.4, + 85 +48.4 +316°
34457 Ethyl Benzene - 40 +185 | =100 | ~200 -4 | -85 [ -73 |-933
Water Giycerine, WG-70 +20 + 185 ~20 + 220 ~-6.7 +85 -6.7 -~ 104
Water Glycerine, WG-40 ~-35 + 185 -35 -+ 200 -37 +85 -37 +93.3
34357 : : §
3446T Mercury -35 + 189 -35 + 650" -37 -85 -3 +343°° i
3447T :
*400°F {204°C} for 3444TF _ _ _ _ 3 NI

°*750°F (393°C} for 34477

Table 8. Ambient Temperature Limits at Minimum Working Pressure

Temperature Limits — “F Temperature Lismits — °C
At Minimum Working Pressures " At Minimum Warking Pressures
. Catalog Tube System Filling Medi -
Number Case & Capillary Seal Element Case & Capillary Seal Elément
Min Max Min Max Min Max Min Max
Silicone, DC-200 ~40 + 180 - &0 + 250 - 40 +85 — 40 + 121
Siticone, DC-702 + 40 + 180 +40 + 350 -4.4 +85 +4 +177
33::‘5; Ethyl Benzene ~40 +100 | -100 | +100 T +38 | -1 | +3
Water Glycerine, WG-70 +20 -+130 +20 +130 -6.2 +54 -6.7 +54
Water Glycerine, WG-40 -35 +~130 -35 +130 ~37 +54 | —37 +54
3445T
34467 Mercury -35 +180 -35 +650°* -3 +85 -37 -+ 343¢
34477 : .
R **750°F 1399°C) for 3447T - . i tmoe

10
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INSTALLATION

2.1 MOUNTING
Refer to 2.3 Process Installation for information on
locating the transmitter for specific applications.

Carefully unpack the transmitter and uncoil the tube
system. ’

CAUTION
Do not remove the protective cover from
the seal element until ready to connect it
to the process.

If the tube system filling medium is mer-
cury, avoid mechanical shock and always
keep the seal element close to the elevas-
tion of the transmitter. Lowering the ele-
ment more than 30 inches below the case
will damage the seal diaphragm.

Select a mounting location where there is minimum
vibration. The ambient temperature must not exceed
the limits listed in Table 7 or 8.

Mount the transmitter in a vertical position with the

measuring element below the case, Figures 2

through 6. Operation is not affected by mounting in
other positions, but some rezeroing may be required
{refer to 3.2 Field Zero Adjustment).

. NOTE

If the transmitter cannot be mounted in
the recommended position, any required
zero adjustment should be made prior to
installation. Place the transmitter in the
installation position, and check output
with input adjusted to the lower range
value. Refer to Calibration.

The transmitter can be mounted using the two
5/16-18 mounting holes in the measuring element,
Figures 2 through 5. An optional mounting bracket
kit, Accessory (146), provides a bracket, U-balts, and
fasteners, Figure 7. The bracket is suitable for either
pipe or surface mounting. For pipe mounting, the

bracket accepts 1-1/4 through 2-inch pipe and can
be positioned for use on horizontal or vertical pipes,
Figures 2 through 5.

2.2 ELECTRICAL CONNECTIONS

WARNING
Do NOT make electrical connections
unless the electrical code designation
stamped on the transmitter data plate
agrees with the classification of the area
in which the transmitter is to be installed,
Failure to comply with this warning can
result in explosion and fire, leading to in-
jury and property damage.

2.2.1 General

The transmitter is designed to be part of a two-wire
system. The 4 to 20 mA dc output signal and the 24V
dc power to the transmitter are carried by the same
pair of wires. The transmitter does not contain a
power supply. The necessary power supply can be
separate from the instrument load or built in as
shown in the connection diagram located in the back
of this manual.

If the power supply voltage is greater than 24V dc, do
not exceed 36V dc across the transmitter terminals.
The output load limits of the transmitter are shown in
Table 6. Conduit may be connected to the threaded
connection in the transmitter base. Refer to Figures 2
through 6.

2.2.2 Shunting Diode

When the transmitter catalog number contains Elec-
trical Connection Suffix digits 02, 03, 04, 05, 07, or
08, a shunting diodels) is connected between ter-
minals R and M in the terminal box. Refer to the
schematic diagram in the back of this manual.

The diodels) is connected to shunt an external out-
put meter and provides a signal path if the external
meter is removed from the circuit. Do not remove the
shunting diode when connecting an external meter.

1
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WA e S TR AR Y PR ey

{0n Opposite Sids)

Clesrance to

Remove Cover 3

6.3/8

b= mmm |- - m eey

le——4-4/16 —]

o 2.5/8—a] -

Earth Terminat __ |

629/

Se . o 4-3/16

[————— 5-3/8 —————

4174 —»
[‘24!8-5

3‘11116—'1-"

- - . Electrical Conn
. 12 lag NPT

—- 7/8 |- Capillary to Mtiq Bracket
e 13720 Seal Element Location
91/32

ACCESSORY (146)
Pipe Mounting Bracket

2" Pipe
{Can Also Bo Mounted

f/ On 1 1/2 and 1-1/4 Pipe)

For reference only;
not for construction.

All dimensions in inches.

For electrical connection suffix 03 through 08, see Figure 6.

4
See Note 2 i:
HORIZONTAL PIPE MTG
INCHES mm INCHES mm
5/16 7.94 a-1/16 103.19
7/8 22.23 4-174 107.95
1-1/16  26.99 4-9/16 115.89
1-1/4 31.7% s-174  133.35
1-3/4 24.45 5-3/8  136.53
2 50.80 6-3/8 161.93
2-1/8 53.98 6-29/32 175.42
2-5/8 66.65 7-15/16 201.61
3 76.20 9-1/32 229.39
3-117/16 93.66 10-9/32 261.14
Notes:
1.
2.

Bracket can be located in any of the four directions
without dimensional change.

Figure 2.

Etectricat Conn
1/2 Int NPT

R 2 Mig Holes
| —————5/16 18 NC-2 x 1/2 Deep

—1-1/4

T—;"f

o

a
I
'
'

L
-1 5.4/4 (=~

r—-1-1/16

7-15/16

Bracket Right

&

. L']

7-15/16

Brackot Left

VERTICAL PIPE MTG .

C-1211-104

Mounting Dimensions for 3444T and 3445T Transmitters with Bolted Cover
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R o
£3 Fh \
6% i ‘n, = .
E'IQICZ':!:'O"“S?" E “_'L b h‘ 2 Mi1g Holes

(See Note 1) ~——
L7
Copillary to
e—Ig—=1 Seol Element

Mig Brochet

S/16-18NC-211/2 Deec

Location

ACCESSORY (146) Mounting Bracket

Rieier ]

- —

-
~
R

1

ro-——

2" Pipe_ «n--
(Cnn aiso be mounted on)

Brocket Left
1-172 and -1/74 pipe —_—

Brocket Right

{See Note 2}

HORIZONYAL PIPE MTé VERTICAL PIPE MTG

INCHES
7/8
1-1/16
Notes: . . ) 1-174
1. For electrical connection suffix 07, see Figure 6. 1-3/4
3
4 +- 2. Bracket can be located in any of the four directions 39/16
) without dimensional change. : 311716
. 5-1/3
€

. . 6-1/8
For reference only; 3?;;
not for construction. 8-5/16
. . 8-25/32
10-29/32
12-5/32
28

All dimensions in inches.

Figure 3. Mounting Dimensions for 3444T and 3445T Transmitters with Threaded Cover

“

C-1210-148(2)

om
22.23
26.99
31.75
44.45
76.20
90.49
93.66
133.35
152.40
155.58
161.93
190.50
211.14
223.04
277.02
308.77
711.20

13



1B-12B320

INSTALLATION

Clasrance to 1
Aemave Cover

- §-3/8
4116

re— 2.5/8 —-

Esrth Terminal __ |
(On Opposite Sidel

4.9/16

7-25/32
. Elactrical Conn
et 172 Int NPT
~af - .
Capiltary to
»17/8 ke Seal Element
e 1-3/4 »]

=

3Nnne
~ed 3 [ 2 Pipe
- {Can Also Be Mounted
P Y~ On 1112 and 1 174 Pige)
5
5
3] =
=
See Noto 2 {4

INGHES  mm
172 1270
78 22.23

1-1/16  26.99
1-3/4  44.45
2-5/8  66.68
3 76.20

Notes:

3-11/16 93.66

HORIZONTAL PIPE MTG

INCHES mm
41716 103.19

4-9/16 115.89 For reference only;
5174 133.35 not for construction,
6-3/8 161.93

7-15/16 201.61
9-29/32 251.62
11-5/32 283.37

1. For electrical connection sutfix 03 through 08, see Figure 6.

2. Bracket can be located in any of the four directions
without dimensional change.

9.29/32
%} ACCESSORY (146) .

Pipe Mounting Bracket

All dimensions in inches.

Electrical Conn
172 10t NPT

.

4

9 . 2 Mag Hotes

Mitg Bracket
Location

i
1
172 I——-— 1-1/4

[+ 1-1/16

Brackot Right

©,

—~=| 7.15/16
Bracket Left

VERTICAL PIPE MTG

Figure 4. Mounting Dimensions for 3446T and 3447T Transmitters with Bolted Cover
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9 73
3% .
 —————— .
| Ctearance to 6L
Remove Cover 8
T e ™1 .
S ——
K

. . .
R . Electicol Covm/ i N .

172 12t KPT . ot P ,
[See tiote 1) R B === - ..
2 !Il_l LT 2 wig votes
- i oot 5/16-1BNC-2x1/2 Deep
7 — . \ M Brgcktl/ L ’
Capillory te Locotion 3
"'_'f"" Seal Element z"
1
"'-l;—'

ACCESSORY (146} Pipe Mounting Bracket

-
]
]

n
143 —
- I
~ 1]
-
36
—3 - — 4—0'%
R 2"Pipe
X}
1 /Con also be mounied on .
. .\ 1-t/2an6 1-1/4 pige Brocket Lefl Brocket Right
{See Note 2) L'x HORIZONTAL PIPE MTG VERTICAL PIPE MTG C-1210-150(2)
INCHES mm
172 12.70
Notes: | . . 7/8 22.23
1. For electrical connection suffix 07, see Figure 6. 1-1/16  26.99
1-3/4 44.45
2. Bracket can be located in any of the four directions R 3 67.20

3-9/16 90.49
3-11/16 93.66
5-1/4 133.3%

without dimensional change.

For reference only;

. . . not for construction, 2-318 :22;’:;03

. . - T . . 7172 180.50
ST R . . . - 8-5/16 211.14
. . ) All dimensions in inches. 011716 246.06
o ’ . 1113716 300.04

‘ : L o 13-1/16 331.79

. K4 8 28 711.20

Figure 5. Mounting Dinensions for 3446T and 3447T Transmitters with Threaded Cover
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INCHES mm

r 8 prial
- M 14 $7.1%
258 6608

* 3 X

ELECTRICAL CONNECTION - See Hote 1 v w0
SUFFIX 03, 08 ELECTRICAL CONNECTION SUFFIX 04, 06 ans w8

46 nn
513718 116

[ R0
742 19090
Terminal
8Sox .
{Sea Note 2) Notes:
1. Onir with etectrical code
S 25, B2, or 88, cutput meter is
1 z & mounted in dectrical connection on
. )’;’ D other end of terminal box.
23
L J / 2. Surge protectar circuit is housed in
2§ Elact el terminat box when transmitter is .
3—ed3M Nt NPT | equipped with Accessory (339). - e
ELECTRICAL CONNECTION SUFFIX 07 Ean-20
‘ - . Figure 6. Mounting Dimensions for Electrical Connection Suffix 03 through 08

N

Maunting
Brocket

P L e Mounting___
e ot s Washer

’ . gg_ Mounting

Bolt E-1211.169

Figure 7. :.Assembling Optional Mounting. Bracket Kit, Accessory (146) . ... .
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INSTALLATION

2.3 PROCESS INSTALLATION

2.3.1 General

Installations for gage pressure measurement are
shown in Figures 8 and 9. The seal element can be
connected to a process pipe as shown, or to any
process vessel.

The transmitter datum line is at the center of the tube
system connection in the measuring element body.
When the datum line is above or below the elevation
of the seal element, the head pressure developed by
the liquid fill in the tube system must be considered
when determining range values for calibration. Refer
to 2.3.4 Determining Span and Range Values.

17 Remote Seal ||
Element
N\
Datum
Line L]
pa—
S ; “¢ - g
) Process
Pipe
X ._._E:p___
A1210.287(1)

‘Figure 8. Pressure Service Instaliation

2.3.2 Pressure Service

Recomimended installations for pressure service are
shown in Figure 8. If the transmitter is located above
the elevation of the seal element, dimension E is
limited depending upon the tube system filling
medium. If the filling medium is mercury, dimension
E must not exceed 30 inches {762 mm). For all other
filling mediums, dimension E must not exceed 30 feet
{9.14 m). Connect the element to the side or top of
the pipe to avoid collection of sediment on the proc-
ess diaphragm.

2.3.3 Vacuum Service

When the process pressure range includes pressures
below atmospheric, the transmitter datum line must
be at or below the elevation of the seal element to in-
sure that the pressure in the measuring element body
is always greater than 0 psia. Recommended instalia-

Remote Soa!
Elemont

}

Process
Pipe

A-1210-28811

Figure 9. - Vacuum Service Installation

tions are shown in Figure 9. Connect the element to
the side or top of the pipe to avoid collection of sedi-
ment on the seal element diaphragm.

2.3.4 Determining Span and Range Values
All transmitters are factory calibrated per customer
specifications. If the application is changed, deter-
mine the required span and range values using the
following information.

Span is a function of the change in process pres-
sure. The range values are the end points of the
span. The lower range value is the net pressure ap-
plied to the measuring element when the process
pressure is at its minimum value. The upper range
value is the net pressure applied when the process
pressure is at its maximum value.

When the transmitter datum line, Figure 8, is at the
same elevation as the seal element, the lower range
value and upper range value are equal to the
minimum and maximum process pressures, respec-
tively.

When the transmitter datum line is above or below
the seal element connection, a head pressure is
developed by the liquid fill in the tube system. This
pressure must be taken into account when determin-
ing range values.

Example:

J.S. Units: In the pressure service in-
stallation shown in Figure 8, assume that
the process pressure varies from 150 to
350 psig, and the tube system filling
medium is Silicone DC-200. The required
transmitter span is 200 psi. The specific
gravity of the liquid fill is 0.92, Table 9.

iIf the transmitter is mounted 20 feet
below the seal element {S = 20 feet), a

17
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Table 9. Specific Gravity of Filling Medium

Tube System Filling Medium | Specific Gravity

Ethyl Benzene

Mercury

Silicone, DC-200
Silicone, DC-702

Woater Glycerine, WG-70
Water Glycerine, WG-40

0.92
1.07
0.87
1.07
1.16
13.55

head of 20 feet of liquid is added to the
minimum and maximum process pres-
sures. The 20-ft head is equivalent to 8.0
psig (20 ft x 0.92 x 0.433 psi/ft). Thus, the
lower range value is 158.0 psig and the
upper range value is 358.0 psig.

Example:

SI Units: In the pressure service installa-
tion shown in Figure 8, assume that the
process pressure varies from 1000 kPa to
2400 kPa, and the tube system filling
medium is Silicone DC-200. The required
transmitter span is 1400 kPa. The specific
gravity of the liquid fill is 0.92, Table 9.

If the transmitter is mounted 600 cm
below the seal element (S = 600 cm), a
head of 600 cm of liquid is added to the
minimum and maximum process pres-
sures. The 600-cm head is equivalent to
54 kPa {600 cm x 0.92 x 0.098 kPa/cm).
Thus, the lower range value is 1054 kPa
and the upper range value is 2454 kPa.

If the transmitter referred to in the examples is
mounted above the seal element (E = 20 ft or 600
cm), the 8.0 psig {54 kPa) head pressure is sub-
tracted from the minimum and maximum process
pressures to obtain the range values.
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.' OPERATION
® ==
prem OR GRSz
U Tan 3 ] justment
i s
Adjustment . |
THREADED COVER £11.208 BOLTED COVER Eam s
Figure 10. Field Zero Adjustment

3.1 PUTTING INTO OPERATION
1. Make sure transmitter has been properly in-
stalled. Refer to 2 Installation.

A

2. Turn on power to transmitter.

3.2 FIELD ZERO ADJUSTMENT

The zero adjustment is accessible on the outside of
the housing, Figure 10. The transmitter can be
zeroed while it is in operation, providing the process
pressure can be precisely measured to determine the
required transmitter output vatue. If it is not practical
to measure the process pressure, the unit should be
precisely zeroed prior to instaliation. This can be
done by placing the transmitter housing and seal ele-
ment in their installation position, and zeroing the
output with the input adjusted to its lower range
value. Refer to Calibration, 1B-128958.

3.3 SURGE PROTECTOR OPTION,
ACCESSORY (339) '

Accessory {339} provides a built-in surge protection

circuit. The surge protector is designed to dissipate

large quantities of electrical energy {2500V dc max-
imum) which have been induced in a transmission
line. These large quantities of energy can be induced
in the signal transmission lines by lightning discharge
or by nearby electricel equipment. The dissipation of
this energy prevents damage to transmitter circuitry
connected to the transmission line.

The surge protector will not protect the instrument in
case of a direct lightning strike. The surge protector
is designed to operate and recover automatically. It
does not require periodic testing or adjustment.

On transmitters with a bolted cover, the surge pro-
tector circuitis located in the terminal box in the base
of the housing, Figure 1. On transmitters with a
threaded cover, the surge protector circuit is located
in the external terminal box, Figure 6.

19
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FUNCTIONAL DESCRIPTION

4.1 GENERAL

A simplified diagram of the transmitter with the elec-
tronics in block diagram form is shown in Figure 11.
A functional schematic of the transmitter electronics
is shown in Figure 12. .

An increase in process pressure increases the pres-
sure of the liquid fill in back of the process dia-
phragm. This pressure increase, acting on the
primary diaphragm, develops force against the bot-
tom of the force beam. Since the flexure pivot is off-

Q

_ Voltage -t " +)
l Regulator o o
Zero
Adjustment .
Y
Qutput
Current > Qutput
Regulator
A A

: A e . ) . Span

. e . il Adjustment
Connecting
] : Wire
[- —
Strain Gage / i, 4
Force Unit o
6 £ 121121
force Beam R
§
Primary Offset Flexure
Diaphragm ~~—— — Pivot
Liquid Fitt Process Diaphragm

VA

Figure 11. Simplified Diagram of Transmitter

set from the center of the beam, the force develops
clockwise torque. The force beam, pivoting from the
offset flexure, tips to the right.

Thns motlon of the force beam is transferred to the
strain gage force unit through the connecting wire.
The strain gage force unit contains four strain gages
connected in a bridge configuration. Movement of
the force beam causes the strain gages to change
resistance. This change in resistance produces a dif-
ferential signal which is proportionat to the input dif-
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. FUNCTIONAL DESCRIPTION
5
. ' ; VOLTAGE
+9V +3V 0=/ REGULATOR j
' R17
Zaro
E/Jumpov
R12 i .
Zoro ;‘;‘6
Adjustment az RFI
Cutput FILTER
. R9 . Current
Regulator
Q3 . +
< +
R13 24V dc
z SOPPLY
+9v INPUT
't AMP T} 02 e
R11
o . "
d . Feedbeck :> 15915 Output :E
BRIDGE R6 R14 1 1 Load
Span
Adjustment
ZR6
RFl —
FILTER
Vv A

Figure 12. Functional Schematic of Transmitter Electronics

ferential pressure. This differential signal is applied to
the inputs of amplifier A2, which drives the output
current regulator 02, Q3. The design of the current
regulator limits the maximum output current.

One side of the bridge connects to the zero circuitry
and the non-inverting input of amplifier A2. The
other side of the bridge connects to the inverting in-
put of amplifier A2 {via R11) and the span circuitry
{via R6). ’

The span adjustment, R14, adjusts the closed loop
gain of amplifier A2. It can be set to give a transmit-
ter output current of 20 mA at the required upper
range limit.

The zero adjustment, R12, can be set to give a
transmitter output current of 4 mA at the required
lower range limit. Most of this current is supplied by
the voltage regulator circuit, minimizing the interac-
tion between the span and zero adjustments.

A zero jumper can be positioned between R17 and
R10 to provide increased zero elevation or suppres-
sion capability.

4.2 ZERO ELEVATION AND
SUPPRESSION ADJUSTMENTS

Zero elevation or suppression adjustments are re-
quired when it is necessary to bias the output to
compensate for the effect of initial process pressure.
They can also compensate for head pressure devel-
oped when the seal element is above or below the
elevation of the transmitter case. The zero elevation
and suppression capability is provided by the zero ad-
justment, Figure 12. ’

When the minimum process pressure is greater than
0 psig (0 kPa), the transmitter output will be above
the required zero value {4 mA) at minimum pressure.
By turning the zero screw, the output can be sup-
pressed to the required zero value. If a very large
amount of suppression is required, an optional extra
suppression spring, Accessory {282), provides
mechanical suppression which adds to the electrical
suppression capability.

When the minimum process pressure is less than 0
psig {a vacuum), the output will be below the re-
quired 4 mA zero valué at minimum pressure. By
turning the zero screw, the output can be elevated
to the required zero value.

21
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: FUNCTIONAL DESCRIPTION
' Induced
SURGE PROTECTOR Vottage
BLK y {3 1w +
+ Dt Re
[V
"'29 C2oR (2 =
TRAANSMITTER o
ELECYRONICS
SD2
Cc3
GRY } O——try o {——}—w -
‘ R2 I
Transmission
V4 Line Aunm

Elevation and suppression adjustments are made as
part of the transmitter calibration procedure. The in-
itial process pressures and/or head pressures are
simulated by air pressure applied to the seal element.

4.3 SURGE PROTECTOR OPTION,
ACCESSORY (339)

The surge protector circuit, Figure 13, protects the
transmitter electronics from being damaged by high
voltage surges. When a surge voltage is induced in
the transmission line, the leading edge of the surge is
slowed down by an r-c network consisting of resis-
tors Rt, Figure 13, which represent the resistances of
the transmission line and capacitor C1.

he time delay due to the r-c network allows surge
iodes (gas discharge tubes} SD1 and SD2 time to

Figure 13.  Functional Schematic of Optional Surge Protector, Accessory {339)

turn on. When the surge voltage exceeds the firing
voltage (approximately S0V dc) of the surge diodes,
the diodes conduct, .and short the surge voltage to
ground. The surge diodes conduct either trans-
versely from line-to-line or fongitudinally from line-to-
ground. If only one surge diode fired or one fired
ahead of the other, the voitage surge would continue

toward the protected instrument circuitry. Then, the

voltage surge would be slowed further by r-c net-
works R1 and C2 or R2 and C3 until Zener diode D1
conducts. The Zener diode conducts only trans-
versely from line-to-line. It will limit the maximum
voltage applied to the protected transmitter circuit at
the Zener voltage. Resistors R1 and R2 limit the cur-
rent flow through the Zener diode.
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NOTICE

Information in this manual is intended only to assist our customers in the efficient operation of our
equipment. Use of this manual for any other purpose is specifically prohibited and its contents are
not to be reproduced in full or part without prior approval of Marketing Communications Depart-
ment, Taylor Instrument Company, Division of Sybron Corporation.

P

Use of DANGER, WARNING, CAUTION and NOTE

This publication includes DANGER, WARNING, CAUTION and NOTE information where
appropriate to point out safety related or other imponant_information.
DANGER  — Hazards which will result in severe personal injury or.death.
WARNING - Hazards which could result in personal injury.
CAUTION  — Hazards which could result in equipment or property damage.
NOTE — Alerts user to pertinent facts and conditions.
Although DANGER and WARNING hazards aré related to personal injury, and CAUTION
hazards are associated with equipment or property damage, it shouid be understood that opera-
tion of damaged equipment could, under certain operational conditions, result in degraded

process system performance leading to personal injury or death Therefore, comply fully with all
DANGER, WARNING and CAUTION notices. ‘ :

Prepared by:

MARKETING COMMUNICATIONS DEPARTMENT

TAYLOR INSTRUMENT COMPANY o DIVISION OF SYBRON CORPORATION
. 95 Ames Street, Rochester, New York 14601 U.S.A, 716-235-5000

Printed in U.S.A. . . TP-9913
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IB-12B229(AS)

- DIFFERENTIAL PRESSURE TRANSMITTER Issue 1
- " with Remote Seal Elements . Nov 1982
. 3423T and 3424T Model B -

ADDENDA SHEET

Use onfy with Instruction [B-12B228, Issue 1,

Page 5: Add the follos;ving information.

88 — Australian Intrinsic Safety
SAA Approval .
93 — Electrical Code described by
Accessory (147} — See Table 2
WETTED MATERIAL
716 ~ Hastelioy-C' .diaphragm and
type 316 SST Trim

MEASURING ELEMENT ACTUATION
D — Differential Pressure

ELECTRICAL CODE
10 ~ General Purpose
Taytor Standard
21 - U.S. Division 2 — See Table 1

USA 26 — Type 316 SST?
24 — Canadian Division 2 — See Tabie 1 36 — Hastelloy-C
. CSA Approval 46 — Monel
25 — U.K. Type N Protection — Ses Table 2 56 — Nickel
BASEEFA Approval 76 — Tantslum

93 — Spscial o
MWW
L. o6t~ 'Tsfpe 316 357 " per NACE

Stardard MR-0I1-75 (1980 Rev)

= '“-Type 36 L w.keﬂ seal element is u.o.’ra;r' +ype (Saal Elemen‘\‘Cons'{-vu;ﬁoﬂb}si{- 3)

j} Page 10: Substitute the foliowing for the corresponding information on page 10.

2.3 ELECTRICAL CONNECTIONS

WARNING
Do NOT make electrical connections
unless the electrical code designation
stamped on the transmitter data plate
agrees with the classification of the area
in which the transmitter is to be installed.
Failure to comply with this warning can
result in explosion and fire; leading to in-
Jury end property damage.

2.3.1 General

The transmitter is designed to be part of a two-wire

system. The 4 to 20 mA dc output signat and the dc

power to the transmitter are carried by the same pair

of wires. The transmitter does not contain a power
- supply. The necessary power supply can be separate

limit depends on the supply voltage as shown in
Table 5.

2.3.2 All Instailations Except European
Flameproof
Run wiring through the electrical connection hole in
the transmitter housing, Figures 2 and 3. If the trans- -
mitter has an externai terminal box, Figure 3, run wir-
ing through one of the connection holes in the box.
All connection holes are threaded to accept a conduit
connection. Always plug any unused connection
hole.

Transmitters which have BASEEFA, CENELEC or
SAA electrica! code approval are supplied with a
cable giand installed in the electrical connection hole,
Figure 2. The gland provides for the required sealing
of wiring entering the housing.

, . N .
from the instrument load or built in as shown in the )
connection diagram in the back of this manual. Make connections to the transmitter terminals as

. . shown on the connection diagram in the back of this
The nominal power supply voltage is 24V dc. The o a1 For intrinsically safe applications, be sure to
TN supply voltage at the transmitter terminals must be note the irtrinsic safety barrier requirements shown

between the limits of 13 and 36V dc. The output load

yior instrument

- - - - P - -

on the connection diagram.

SYBRON | Taylor
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- 2.3.3 European Flameproof Installations ° Hawka Type E01/433/T, size O, -for armored

Transmitters which are approved for usa in European
Flameproof code areas are identified by the Electrical
Cads digits 42 in the instrument catalog number
{refer to 1.3 Serial and Catalog Numbers). These
transmitters have an external tarminal box with an
earth terminal and cover lock, Figure 3A.

Run wiring through the 3/4-inch Int NPT connection
hole in the terminal box, and make connections as
shown on the connection diagram in the back of this
manual. Wiring must enter the connection hole
through a2 BASEEFA approved flameproof fitting.
Use an approved Hawks fitting, or equivalent.,

Hawke flameproof fittings are manufactured by
awke Cable Glands Limited, Oxford Street West,
shton-under-Lyne, Lancashire OL7 ONA, England.

Two approved fittings for this connection are:

cable :

° Hawke Type 501/454, size 0, for unarmored
cable

2.3.4 Shunting Diode
The transmitter may have an optional shunting
diode(s) connected between terminals R and M, R1

" and M or R2 and M. Transmitters with the diode are

identified by the Electrical Connection Suffix digits
02, 03, 04, 05, 07, or 08 in the catalog number. Refer
to the schematic diagram in the back of this manual.

The diode(s) is connected to shunt an external out-
put meter, and provides a signal path so that the
transmitter will continue to operate if the meter is
removed fram the circuit. Do not remove tha shunt-
ing diode when connecting an external meter.

i&lec?ricoi

I
i 3
2377 Conn / 3
o 3 —a{3/3 10t NPT 6 ~rmnred
Conn. Plugged '

Figure 3A. Mounting Dimensions for European Flameproof Electrical Connection

©Tavlor Instrument Company, Division of Sybron Corparation, 1582

TP-11265
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INTRODUCTION
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Figure 1. Transmitter Housings

1.1 DESCRIPTION

The Taylor 3423T and 3424T Differential Pressure

Transmitters with remote seal elements are instru-
ents which measure process differential pressure

ﬂd transmit a proportional 4 to 20 mA dc electrical

output signal.

Several seal element types are available. They pro-
vide process connection to chemical tees, 3-inch
ANSI flanges, or 1/2-inch welding necks. An ex-
tended diaphragm element, suitable for connection
to a 3-inch flanged tank nozzle or flanged tee, per-
mits the process diaphragm to be located fiush with
the inside of a tank or pipe.

The transmitters are available in medium and high
range forms, providing capability for measuring dif-
ferential spans from 25 to 650 inches of water (6 to
160 kPa) at operating pressures ranging from full
vacuum to 1500 psig (10 000 kPa).

A resistance strain gage bridge circuit converts the
differential pressure measurement to an electrical

F-Y

N T T TV

signal. The strain gage is hermetically sealed to pro-
tect the bridge circuit from moisture, corrosive en-
vironments, and mechanical damage. The electrical
signal is amplified and converted to a 4 to 20 mA dc
signal for transmission to another instrument.

The transmitters are designed to operate as part of a
two-wire system. They receive power {+ 24V dc)
from the same pair of wires over which the output
signal is transmitted.

The span of each transmitter is continuously ad-
justable. The span and zero adjustments are accessi-
ble from the outside of the instrument. All ad-
justments to span and zero respond electronically.

- The transmitter housing is low copper content, die-

cast aluminum. The cover can be either bolted or
threaded, Figure 1. The bolted cover is for use in
General Purpose or Division 2 electrical code areas
and for intrinsically safe applications in Division 1
areas. The threaded cover is for use in Division 1
electrical code areas. The housing provides radio fre-
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quency interference (RFI) protection; and is water-
proof.

An optiona! surge protector, Accessory (339), pro-
tects the transmitter electronics against high-voltage
surges which are often induced by lightning. On
transmitters with a bolted cover, the surge protector

1.2 SERIAL AND CATALOG NUMBERS

accessory is inside the housing. On transmitters with
a threaded cover, the accessory is located in an ex-
ternal terminal box, Figure 3.

Under a two-year warranty, the circuit board/sealed
strain gage assembly or the measuring element is
replaceable through a Repair-By-Exchange Plan.

The serial number stamped on the data plate consists of the catalog number and a sequential identification
number. The catalog number describes the construction of the transmitter.

An X before the serial number indicates that the instrument has been built to meet a customer’s special re-

quirements.

Serial Number 3423T D

(Basic Catalog Number
“| Measuring Element Actuation
Electrical Code

00 15 (339) - 555 B
M —

Wetted Material

Catalog | goat Element Construction

ber . . .
Numbe Electrical Connection Suffix

Extended Diaphragm Length

Capillary Length

\Accessories (omitted if not required)

Sequential Identification Number
Model (Design Level)

BASIC CATALOG NUMBER. ==

3423T — Medium Range Transmitter
Span adj from 25 to 200 in. water
{6 to 50 kPa)

3424T — High Range Transmitter
Span adj from 200 to 650 in. water
{50 to 160 kPa)

MEASURING ELEMENT ACTUATION
D — Differential Pressure

ELECTRICAL CODE

10 — General Purpose
Taylor Standard

21 — U.S. Division 2 — See Table 1
USA

24 — Canadian Division 2 — See Table 1
CSA Approval

— U.K. Type N Protection — See Table 2

BASEEFA Approval

41 — U.S. Division 1 — See Table 1
USA

42 — European Flameproof
CENELEC Approval

44 — Canadian Division 1 — See Table 1
CSA Approval

. ¥ »

81 — U.S. intrinsic Safety — See Table 1
UsSA
82 — European Intrinsic Safety — See Table 2
CENELEC Approval
83 — Yugoslavian Safety
Commission Approval
84 — Canadian Intrinsic Safety — See Table 1
CSA Approval
88 — Australian Intrinsic Safety
SAA Approval
99 — Electrical Code described by
Accessory (147) — See Table 2
WETTED MATERIAL
16 — Hastelioy-C' .diaphragm and
type 316 SST
26 — Type 316 SST?
36 — Hastelloy-C

46 — Monel
56 — Nicke!
76 — Tantalum

98 — Special

T.M. of Union Carbide Corp.
For 342_TD_ _ 263 , type 316L SST

———

'

AT ke Wi e W vy v G . ea - -



IB-128229

.INTRODUCTION
. Table 1. Electrical Codes for Hazardous Locations (USA and CSA)
Hazardous Location
Electrical Class | Class Class il
Code No- [ 50 4 Div2 | Divi | Div2
Groups Groups Groups | Groups Div 1 Div 2
Al|lBCD}JA|B.CD E.F.G E.F.G
21 X X X X
24 X X X X
41 X X X X X X
44 X X X X X X
81 X X X X X X X X
84 X X X X X X X X
€-121112%

. Table 2.

Electrical Codes for Hazardous Locations (Europe)

1Can be any accessory number except {147)
*CENELEC ber states: Austria, Belgium, D

Catatog Number Digits Dascription
Electricel | Electrical Connsction Acc Type of Safety Hazardous Area Safery For Approvals
Code No. Suftix No. Protection Code Zone 0 | Zone 1 | Zone 2 Sd. Instaliation in Authority
854683
25 01,02,03.04,05,08 t N EaNUTS X Part 3: UK
: 19277
01,02,04,05 1 ia xia 1| CT5 X X X ENS0020 UK and other
82 [ 1 ia =xia Il BTS X X X (BS5501:Pan 7: CENELEC* BASEEFA
] 1 ib b 1 CTS X .3 197 member siates
BS4583:
01,02,04,05,08 {147} N, ExN DTS X Part 2:
1972
99 UK
01,02,04.05 1147) i3 EExia I CTS X X X B855501:
ia EExia )} BTS X X X Pant 2:
e f1a7) ) TExm 1 CT5 X X 10
€-1211.268

k, Finland, France, W. Germany, Greece, Iretand, ltaly, Luxembourg,

Netherlands, Norway. Portugal, Spain, Sweden, Switzerland and United Kingdom

Note: BASEEFA or EEC centilind barriers must be used with the i

centified System Diagram 1SD8004GE Sheet 1, page 2.

SEAL ELEMENT CONSTRUCTION
1 — Diaphragm Element
Chemical Tee Type
3 — Diaphragm Element
Wafer Type for use with - .
3-inch ANSI flanges
4 — Diaphragm Element .
Welding Neck Type, 1/2 inch
schedutle 40 pipe
7 — Diaphragm Element
Extended Type with 3-inch,
Class 150 ANSI raised face flange
8 — Diaphragm Element
Extended Type with 3-inch,
- Class 300 ANSI raised face flange

e« smamn

y sale

3 {is and ib) a3 per BASEEFA

ELECTRICAL CONNECTION SUFFIX

01 — Terminal block connection

02 — Terminal block with shunting diode and
2.5 ohm calibration resistor

03 — Terminal block with shunting diocde, 2.5 ohm
calibration resistor, and output test jack

04 — Termina! block with shunting diode, 2.5 ochm
calibration resistor, and output meter
with 0 to 100 linear scale

05 — Terminal block with shunting diode, 2.5 ohm
calibration resistor, and output meter
with 0 to 10 square-root scale

07 — External terminal box with shunting diode

08 — Terminal block with shunting diode, 2.5 ochm
calibration resistor, and current meter
jack across shunting diode

VR
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EXTENDED DIAPHRAGM. LENGTH
00 — No_extension

02 — 2 inches {5.1 cm}

04 — 4 inches (10.2 cm)

06 — 6 inches {15.2 cm)

09 — Special

CAPILLARY LENGTH

Digits indicate leagth in feet:
05 through 35 — 5 through 35 feet
{1.52 m through 10.67 m)

99 — Special

ACCESSORIES

{129} — 3-inch, Class 150 ANSI raised face slip-on
flange with stud. bolts and nuts for use
with Seal Element Construction No. 3.

{130) — 3-inch, Class 300 ANSI raised face slip-on
flange with stud bolts and nuts for use
with Seal Element Construction No. 3.

{131) — 3-inch, Class 600 ANSI raised face sfip-on

flange with stud bolts and nuts for use '
with Sea!l Element Construction No. 3.
{132) — 3-inch, Class 900 ANSI raised face slip-on
flange with stud bolts and nuts for use
with Seal Element Construction No. 3.
{146) — Mounting Bracket
{147) — Data Plate indicating that transmitter
satisfies requirements for both Electrical
Codes 25 (U.K. Type N Protection) and
82 (European Intrinsic Safety) —
See Table 2
{339) — Surge Protector

EXAMPLE:

Serial Number 3423TD10263-010015(339)-555B iden-
tifies a medium range transmitter {3423T) adjustable
from 25 to 200 inches of water {6 to 50 kPa), and ac-
tuated-by differential pressure (D). It is designed to
operate in areas designated as general purpose by
the electrical code (10}). The process wetted material
is type 316 SST (26), the seal element construction is
the wafer type for use with 3-inch ANSI flanges (3),
and the transmitter has a terminal block connection

.{01}. The diaphragm is not extended (00), and

capillary length is 15 feet (15). The transmitter has a
surge protector {339). The sequential identification
number is 555, and the design leve! is Model B.

1.3 WETTED MATERIAL IDENTIFICATION
The following abbreviations are used on the instru-
ment data plate to identify materials wetted by the
process.

HAST - Hastelioy-C
316 — Type 316 SST
MON — Monel

TANT — Tantalum

“NI — Nickel

When the instrument has more than one type wetted
material, the data plate identifies the materials in the
following sequence:

Process Diaphragm — Trim

1.4 SPECIFICATIONS

SPAN*

3423T: Adj from 25 to 200 in. water
{6 10 50 kPa)

3424T: Adj from 200 to 650 in. water

{50 to 160 kPa)

CALIBRATION ACCURACY {Zero Based)
+0.5% of span [0.25% ultimate capabitity to 150
in. water (0.37 kPa) span; £0.5% uiltimate
capability over 150 in. water (37 kPa) span)

RANGE LIMITS
Refer to Tables 3 and 4 ’

WORKING PRESSURE LIMITS

Minimum
0 psia at 300°F {149°C) maximum when seal
elements are at or above elevation of
transmitter'

Maximum
3423T, 3424TD_ _ _ _1: 300 psig (2000 kPa)
3423T, 3424TD_ _ _ _3: Same as rating for
: ANSI flange but not
to exceed 1500 psig
. (10 000 kPa}
3423T, 3424TD_ _ _ _4: 1500 psig (10 000 kPa)

to 400°F (204°C})
1000 psig (7 000 kPa)

3423T, 3424TD_ __ 564
- to 400°F (204°C)

*The factory-calibrated span is identified on the side of the strain
gage bracket.

'On vacuum service installations, seal element can be located
befow transmitter when minimum process pressure is above
0 psia. Refer to Process Installation for limits.
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Table 3. Range Limits with Zero Jumper in NORM Position

Range Limits
Inches of Water Kilopascals
Catalog No. Calibration Lower Upper Lower Upper
(4 mA Qutput) {20 mA Output) {4 mA Output) | {20 mA OCutput)

Zero Based o +2510 +200 0 +610 +50

3423T Suppressed Zero Oto +50 +25t0 +200 Qto +12 +61to0 +50

Medium Range | Elevated Zero ~-50t00 -25t0 +200 -121t0 0 —6to +50

Center Zero ~-50to 12.5 +12.5t0 +50 -1210 -3 +3to +12
Zero Based [} +200 to +650 0 +50 to + 160

34247 Suppressed Zero Oto + 160 +200 to +650 0to +40 +50to +160
High Range Elevated Zero -160 10 0 +40 to +650 -401t0 0 +10 to +160

Center Zero -160 to - 100 + 100 to + 160 -401t0 -25 +25t0 +40

All transmitters can be continuously adjusted for any calibration listed. E-1211.200
Table 4. Range Limits with Zero Jumper in EL/SUPR Postion
Range Limits -~
inches of Wator Kilopascals
Catalog No. Calibration Lower Upper Lower Upper
{4 mA Output} {20 mA Output) (4 mA Output) {20 mA OQutput}
Zero Based 0 +25to +200 0 +6to +50
3423T Suppressed Zero 0to +175 +25to +200 Oto +44 +6to +50
Medium Range | Elevated Zero -17010 0 -145 10 +200 -42100 —36t0 +50
Center Zero -100t0 -12.5 +125tc +100 -2510 -3 +3t0 +25
Zero Based 0 +200 to +650 0 +50to + 160
34247 Suppressed Zero 0 to +450 +200 to +650 0to 110 +50 to +160
High Range Elevated Zero ~650t0 0 0to +650 ~160t0 0 010 +160
Center Zero -325t0 - 100 +100 to +325 ~80t0 ~25 +25tc +80
All transmitters can be continuously adjusted for any calibration listed. e

OCUTPUT SIGNAL

,

)

.3423T, 3424TD_. __ _ __7,8: Class 150 Flange
at 100°F (38°C)
is 275 psig
(1900 kPa)
at 400°F (204°C)
is 180 psig
(1240 kPa)
Class 300 Flange
at 100°F (38°C)
is 720 psig
(5000 kPa)
at 400°F (204°C)
is 665 psig
(4580 kPa) ' -

4 to 20 mA dc -
QUTPUT LOAD LIMITS — Refer to Table 5

POWER SUPPLY : . -
24V dc nominal

13V dc min, 36V dc max. across transmitter

terminals ’

Chamhd e o Ot et L ET e G et M At T Y ST A T

i
.
4



./

3424T:

1B-12B229

INTRODUCTION

Table 5. Qutput Load Limits

p Max Transmitter Load {Ohms)*
ower
Supply Etect. Conn Suffix Elect. Conn Suffix
(DC Volits) 01 02, 03, 04, 05, 07, 08
13 50 0
15 150 100
20 400 350
24 600 850
30 900 850
35 1150 1100
*Max load is reduced 70Q if transmitter has a surge protector,
Acc (339).

POWER CONSUMPTION
0.5W nominal
1.5W max. in overrange condition

WEIGHT! {Less seal elements)
3423T: 10.9 tbs {4.9 kg)
8.9 Ibs {4.0 kg)

AMBIENT TEMPERATURE LIMITS
Housing and Measuring Element:
—40°F { - 40°C) min,
+ 185°F {85°C} max.
Capillary: -
—~40°F (- 40°C} min,
+ 180°F (82°C) max.
Seal Elements:
—~40°F { ~40°C} min,
+400°F {204°C) max.

YAdd 3 ibs (1.4 kg) for units with threaded cover.

W g vy et . B . Y bttt = = .

E-1211.1298

STORAGE TEMPERATURE LIMITS
—65°F { —54°C) min,
+ 200°F (93°C) max.

SEAL ELEMENT ELEVATION

Minimum Pressure — 0 psia:
Elements must be at or above elevation of
transmitter

Minimum Pressure — Atmospheric:
Elements can be above or below elevation of
transmitter

If element is below, limits are as foliows:
3423T: 31 ft (9.5 m) max.
3424T: 30 ft (9.1 m) max.
[if transmitter is more than 1000 ft (305 m) above
sea level, reduce limit by 1.2 ft {(36.6 cm) per
1000 ft (305 m) of altitude]
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INSTALLATION

2.1 MOUNTING
Refer to Process Installation Section, 1B-128925,
for information on locating the transmitter for
specific applications.

Carefully unpack the transmitter and uncoi! the tube
system.

CAUTION
The process dizphragms will be damaged
if the seal elements are lowered too far
below the transmitter, especially when
used on vacuum service. Refer to 1.4
Specifications.

Do not remove the protective covers from
the seal elements until ready to connect
them to the process.

Select a mounting location where there is minimum
vibration. Ambient temperature must not exceed the
limits listed under 1.4 Specifications.

Mount the transmitter with the measuring element
below the case as shown in Figures 2 and 3. Opera-
tion is not affected by mounting in other positions
but some rezeroing will be required. Refer to 3.2
Field Zero Adjustment.

The transmitter can be mounted using the two
5/16-18 mounting holes in the measuring element,
Figures 2 and 3.

An optional mounting bracket kit, Accessory {146),
provides a bracket, U-bolts, spacer, and fasteners,
Figure 4. The bracket is suitable for either pipe or sur-
face mounting. For pipe mounting, the bracket ac-
cepts 1-1/4 through 2-inch pipe and can be posi-
tioned for use on horizontal or vertical pipes, Figures
2 and 3.

2.2 PROCESS CONNECTIONS

Refer to Process Installation Section for informa-
tion on locating the transmitter for specific applica-
tions.

23 ELECTRICAL CONNECTIONS

WARNING
Do NOY make electrical connections
unless the electrical code designation
stamped on the transmitter data plate
agrees with the classification of the area
in which the transmitter fs to be installed.
Failure to comply with this warning can
result in explosion and fire; leading to in-
fury and property damage.

2.3.1 General

The transmitter is designed to be part of a two-wire
system. The 4 to 20 mA dc output signal and the 24V
dc power to the transmitter are carried by the same
pair of wires. The transmitter does not contain a
power supply. The:necessary power supply can be
separate from the instrument load or built in as
shown in the connection diagram located in the back
of this manual.’

If the power supply voltage is greater than 24V dc, do
not exceed 36V dc across the transmitter terminals.
The output load limits of the transmitter are shown in

_Table 6. Conduit may be connected to the threaded

connection in the transmitter base. Refer to Figures 2
and 3.

2.3.2 Shunting Diode

When the transmitter catalog number contains Elec-
trical Connection Suffix digits 02, 03, 04, 05, 07, or
08, a shunting diodels) is connected between ter-
minais R and M in the terminal box. Refer to the
schematic diagram in the back of this manual.

The diodels} is connected to shunt an external out-
put meter and provides a signal path if the external
meter is removed from the circuit. Do not remove the
shunting diode when connecting an external output
meter.

- —————rr = oite e LNEE T oo o
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5-3/8 -

Clearence to
/-,s\ Remove Cover
rd
\../
4.9/16
Electrical Conn
Earth Terminal | /2 tny NPT
{On Opposite Side) \
A " ’ . ounting Bracket
' 1 ~ Etectricat Conn - : — Location
iy “1’(\ 1/2 tnt NPT )
D . : l < = Copillary to
. < } / High Pressure
R LA d Sool Element
o LC“.‘&FEA
‘ - e . 2 Mounting Holes
D — 5-116 - 18 NC-2 x 1/2 Deep
13116 > ~‘_(On Opposite Side of Element) .
Capillary to
Low Pressure 21/ 2 e
Seal Elemont
CATALOG NO. A a C [5)
34237 §-23/32 3-7732 12-3/16 1-3/4
34247 7-3/4 2-174 12-7716 374
ACCESSORY NO. (146) Pipe Mtg Bracket
2
H
~——
»Ia.sis T—2" Pipe

{Can also be mounted
on 1-1/2 and 1-1/4 pipe)

7.5/16 7-6/16

HORIZONTAL PIPE MTG C-1211-900

bt T-1/2 ——f
4.3/18 :
’
|
1-7116 -—! 7-5/16 - e’ i
Bracket Right
32_TD. . _ _ -03, -08 . M2_TO_ _ . _
VERTICAL PIPE MTG
- - INCHES __mm INCHES __mm
* 172 12.70 4-5/8  117.48
. . 11/16 17.46 5-1/8 130.18
Notes: 34 19.05 5-3/8 136.53
1. On instrurments with electrical code 25, 82, For referonce only: . - lz:;: ;;’;: . 5-13/16 14:.66
St or 88, output moter is mounted in electrical not for construction | 2174 7'15 . &3 161.93
N connection on other end of tarminal box. / 57. 7-5/16  185.74
. © Andi jons in inch 2-172 63.50 7-2/16  188.91
7 2. Capillary from transmittar to seal element is 32'5/ 8 32'28 ;;ﬁ :gg':g
the same length for both elements. i ) :
— g monts. 3-7/32 81.76 8-5/32 207.17
. 3-1/4 62.55 8-23/32 221.46
c L .. . <o ', 4116 103.19 9-37/16  233.36
. : . 4-3/16  106.36 -. 12-3/16  309.56
4-1/4 107.95 12-7/16  315.91
\ 4-9/16  115.89 12-172 317.50
—
. Figure 2. Mounting Dimensions for Transmitter with Bolted Cover

, — oo g
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<
——_—— - - Clearance to 6+
. \ y Remove Cover 8

Mounting Brocket

/ - - ) . / Locotion
Electrical Conn, . o Lzt .

V2 int NPT ; f
\ Copillary To 8 D
— High Pressure
,"_\ Seal Element - ‘::_'_L_l
r._‘_q {See Note 1) : N )
: . ]
Lk |._. 2 Mounting Holes | 3l -
Capiilary to te 5/16-18NC-2 X1/2 Daep .
Low Pressure — (On Opposite Side Of Element} ‘

Seal Element
€-1210-13413)

ACCESSORY NO. {146) Pipe Mtg Bracket

5
9%

2" Pipe
Can ¢110 be mounted on -—7'—%
1-1/2 and 1-174 pipe !

[
s J
45}-
1] 1
-0—7‘—6 ) I Sc
- Brocke! Right

YERTICAL PIPE MTG HORIZONTAL PIPE MTG
— 2

INCHES mm INCHES mm
Torminal Box 5/16 7.94 - 5178 130.18
{See Note 2) 1/2 12.70 [ 152.40
11/16 17.46 6-1/8 155.58
.1__ 34 19.05 &3/8 161.93
7 - 7/8 22.23 7172 190.50
b3 } 15/16 23.81 711716 195.26
23 4 ; 1-3/4  a4.45 g1/4a  209.55
.8 ' 2-1/4 57.15 8-11/16 220.66
4 - i 2172 6350 %1716 23019
Lz-‘. Electricol / - —33 2-5/8 66.68 9-21432 245.27
4 | Conn S 3 76.20 10:5/8 269.88
- 3-.+13/8I01 NPT -6~ - 3-1/a 82.55 12-172 317.50
) w172 88.90 . 1a-3/32 35798
342_TD_____ -07 > 9/16 90.49 14-11/32 364.33
A6 na.7 28 7120
CATALOG NO. A 8 c o 5/8 7.8 ,
34237 10-5/8 37732 14-3732 1-3/a .
342aT 9-21/32 2144 14-11/32 3/ 4
Notes: i
1. Capillary from transmitter to seal element is \
the same length for both elements. et
2. Surge protector circuit s housad in tarminal
For referance only: All dimensions in inches. box when transmitter is aquipped with
not for construction Accessory [333).
" Mt
- Figure 3. Mounting Dimensions for Transmitter with Threaded Cover
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Mounting
Bracket R

Figure 4. Assembiing Optional Mounting Bracket Kit, Accessory (146)
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OPERATION_

. -~
W
OPERATION
. g
THREADED COVER E218.2528 BOLTED COVER en =
Figure 5. Field Zero Adjustment il
3.1 PUTTING INTO OPERATION 2. Determine the required output using the ap- : 5.-
This section describes start-up of the transmitter plicable foliowing equation:
assuming that it has been instalied as recommended
in the Process Installation Section. a. Using U.S. Units: (n
Turn on power to transmitter, then use the following Out = 16 (Ref Level — Min Level) Gt + 4
procedure under 3.2 Field Zero Adjustment. ut = ‘ Span
3.2 FIELD ZERO ADJUSTMENT where Out = Output in milliamperes
Min Level = Lowest level to be measured,
0.2.1 Flow Installations - inches above datum line
1. Shut off flow to obtain zero differential across Ref Level = Any known level between
measuring element. minimum and maximum,
inches above datum line
2. Output should be 4 mA dc with flow shut off. Gy = Specific gravity of liquid in
tank
If it is not, turn ZERO adjustment, Figure 5, to Span = Transmitter span setting,
obtain required output. Clockwise rotation in- inches of water
creases output.
3.2.2 Liquid Level Installations
1. Bring liquid up to minimum level or to a known
reference level. '
- r\
' N

14
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b. Using St Units: (2)
__[(Ref Level — Min Level) (Gy) (C)
Out = 15[ Span ]+4

where Out Output in milliamperes
Min Level = Lowest level to be measured,
centimeters above datum line
Ref Level = Any known level between
minimum and maximum,
centimeters above datum line

Gt = Specific gravity of liquid in
tank
C = 0.098 (kilopascal conversion

constant, kPa/cm)
Transmitter span setting,
kPa

tt

Span

NOTE
Transmitter datum line is at center of the
H! side process diaphragm.

3. If output does not agree with value calculated in
Step 2, turn ZERO adjustment, Figure 5, to ob-
tain required output. Clockwise rotation in-
creases output.

3.3 SURGE PROTECTOR OPTION,
ACCESSORY (339)

Accessory {333} provides a built-in surge protection
circuit. The surge protector is designed to dissipate
large quantities of electrical energy {2500V dc max-
imum) which have been induced in a transmission
line. These large quantities of energy can be induced
in the signal transmission lines by lightning discharge
or by nearby electrical equipment. The dissipation of
this energy prevents damage to transmitter circuitry
connected to the transmission linew

The surge protector will not protect the instrument in
case of a direct lightning strike. The surge protector
is designed to operate and recover automatically. It
does not require periodic testing or adjustment.

On transmitters with a bolted cover, the surge pro-
tector circuit is located in the terminal box in the base
of the housing, Figure 1. On transmitters with a
threaded cover, the surge protector circuit is tocated
in the external terminal box, Figure 3.

15
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FUNCTIONAL DESCRIPTION

FUNCTIONAL DESCRIPTION

Voltage

Y

2ero Y
Adjustment

‘[/ )

3

y

Y

A
+*

Regulator

v
Output

Current
Regulator

> Output

Y

Span

z Connecting
Wire

———-Z-——c'f’l

6 Underrange ~—- Force Beam
Stop

Y

Strain Gage
Force Unit

Overrange
Stop

Thrust Pivot
.—and Seal

o Adjustment

E-210.10

Process Diaphragm

a

/
Seal Element
LO

Seal Element
HI

Figure 6. Simplified Diagram of Transmitter

4.1 GENERAL
A simplified diagram of the transmitter with the elec-
tronics in block diagram form is shown in Figure 6. A
functional schematic of the transmitter electronics is
shown in Figure 7.

16
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An increase in differential pressure, acting on the
process diaphragm, is transferred through the liquid
filt to the primary diaphragm. Force is developed
which causes the force beam to pivot around the
thrust pivot and seal. The motion of the force beam

L enad
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FUNCTIONAL DESCRIPTION

VOLTAGE

+8V ' +9V 0———] REGULATOR j

2Zero
- YW ?/Jumpor
1)
Zero —AV ¢
Adjustment R10 Q2
Output
R9 Curront
Regulator

Fls;én

24V dc

POWER
SUPPLY

VWA~

BRIDGE R6

RL
G—— Feedback < :E RIS Output :E
R1a 4 Load 1
Span
Adjustment
L
gnie
RFI
FILTER
v A 2101

Figure 7. Functional Schematic of Transmitter Electronics

is transferred to the strain gage force unit through
the connecting wire. The strain gage force unit con-
tains four strain gages connected in a bridge con-
figuration. Movement of the force beam causes the
strain gages to change resistance. This change in
resistance produces a differential signal which is pro-
portional to the input differential pressure. This dif-
ferential signal is applied to the inputs of amplifier
A2, which drives the output current regulator Q2,
Q3. The design of the current regulator limits the
maximum output current,

One side of the bridge connects to the zero circuitry
and the non-inverting input of amplifier A2. The
other side of the bridge connects to the inverting in-
put of amplifier A2 (via R11) and the span circuitry
{via R6}.

The span adjustment, R14, adjusts the closed loop
gain of amplifier A2. It can be set to give a transmit-
ter output current of 20 mA at the required upper
range limit of the input.

The zero adjustment, R12, can be set to give a
transmitter output current of 4 mA at the required
lower range limit. Most of this current is supplied by
the voltage regulator circuit, minimizing the interac-
tion between the span and zero adjustments.

A zero jumper can be positioned between R17 and
R10 to provide increased zero elevation or suppres-
ston capability.

4.2 ZERO ELEVATION AND
SUPPRESSION ADJUSTMENTS

Zero elevation or suppression adjustments are re-
quired when it is necessary to bias the output to
compensate for the effect of initial head pressures
which are often encountered in liquid levet applica-
tions. The initial head pressure is developed by a dif-
ference in elevation between the seal elements or by
a column of process liquid which remains constant as
the tank level changes. The zero elevation and sup-
pression capability is provided by the zero adjust-
ment, Figure 7,

When the LO side seal element is located above the
HI side seal element, as in a liquid level instaliation,
the difference in elevation produces an initial head
pressure which is applied to the low side of the
primary diaphragm. This causes the output to be
below the required zero value (4 mA) at minimum
level. By turning the zero screw, the output can be
elevated to the required zero value.

If the LO side seal element is located below the Hi
side seal element, initiai output will be above the re-

17
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Functicnal Schematic of Optional Surge Protector, Accessory (339)

11 18-12B229

“.‘UNCTI‘ONAL DESCRIPTION

Figure 8.

quired zero value {4 mA). By turning the zero screw,
the output can be suppressed to the required zero
value.

Elevation or suppression adjustments are made as
‘part of the transmitter calibration procedure. The
head pressures are simulated by calibration pressures
applied to the high or low side of the measuring ele-
ment.

4.3 SURGE PROTECTOR OPTION,
ACCESSORY (339)
The surge protector circuit, Figure 8, protects the
transmitter electronics from being damaged by high
oltage surges. When a surge voltage is induced in
the transmission line, the leading edge of the surge is
slowed down by an r-c network consisting of resis-
tors Rt, Figure 8, which represent the resistances of
the transmission line and capacitor C1.

18
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The time delay due to the r-c network afllows surge
diodes (gas discharge-tubes) SD1 and SD2 time to
turn on. When the surge voltage exceeds the firing
voltage {approximately 0V dc) of the surge diodes,
the diodes conduct and short the surge voltage to
ground. The surge diodes conduct either trans-

versely from line-to-line or longitudinally from fine-to- .

ground. If only one surge diode fired or one fired
ahead of the other, the voltage surge would continue
toward the protected instrument circuitry. Then, the
voltage surge would be slowed further by r-c net-
works R1 and C2 or R2 and C3 until Zener diode D1
conducts. The Zener diode conducts only trans-
versely from line-to-line. It will limit the maximum
voltage applied to the protected transmitter circuit at
the Zener voltage. Resistors R1 and R2 limit the cur-
rent flow through the Zener diode.

£
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TYPE: Tefton lined wafer butterfly valve with stainless steel disc
and molded teflon resilient backed seat.

SIZE: 50 - 500 mm.
RATING: 10 bar tight shut-off.

. GENERAL APPLICATION: This new valve, oriented to the
chemical processing industry, offers an improved design for
services, where elastomers are unsuitable.

The main fcature of this valve combines the resiliency of the
rubber back-up material and the chemical resistance of the teflon
lined seat.
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FEATURES

ONE-PIECE WAFER THIN DISC- STEM for
high strength and absolutely positive disc
control, provides the very minimum obstruc-
tion to flow. -

THE ROUNDED POLISHED DISC AND
HUB EDGE gives full concentric seating and
maximum seat life.

SEAT DESIGN has the famous Keystone
dove-tail retention.

No bonding is required. The rubber material
offers resilient back-up to the teflon covering
for positive sealing at the rated pressure.

THE INTEGRALLY MOLDED TEFLON
SEAT .LINER extends over seat face to make
contact with line flange to provide the seal,
eliminating all requirements for gasketing.

PRIMARY SEAL formed by the seat/shaft/nub
contact exceeds the pressure rating of the
valve.

Body is totally isolated from flowing medium.

DROP-TIGHT SHUT-OFF is assured by
factory test of every valve to full rating.

SECONDARY SHAFT SEAL is self adjusting.
TOP-BUSHING absorbs operator si.de thrust.

TOP2-PLATES are standardized for operator
interchangeability.

J

E_NgIiRY_an



N v

KEYSTONE FIGURE 9-18-T BUTTERFLY VALVES
L A N

‘-~~——-E-~-»-1 | : | | | ‘
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DN 50-250

~
/

VALVE DIMENSIONS
SIZE A B C D E F .G Q WEIGHT
mm mm mm mm mm mm mm mm mm . kg
50 - 51 109 108 41 102 32 14,3 33 3.0
65 64 129 122 44 102 32 143 48 3.5
80 76 144 132 44 102 32 143 64 4,0
100 102 164 152 51 102 32 15,9 90 5.5
125 127 194 152 53 102 32 19,0 117 - 7.2
150 146 220 173 53 102 32 19,0 138 8.5
200 197 275 2% 64 152 32 222 188 15,0
250 248 330 229 64 152 32 28,6 241 205
300 298 377 308 76 152 51 28.6 290 31.0
350 337 429 30% 76 152 51 28,6 328 40,0
400 387 489 329 102 152 51 41.3 373 56,0
450 438 546 368 108 203 57 47.6 424 . 9820
. 500 489 600 403 127 203 57 47.6 473 112.0
4

STANDARD MATERIAL SPECIFICATION

Figure 9-18-T Available on special order
Body Castiron ' Aluminium, Ductile iron
Body screws Sieel "o
Disc Stainless steel
Shaft Stainless steel
Seat Teflon
Packing EPDM
Bushing Polyacetal

Other materials or combinations of materials are available on special order.

\— _/
RL"SENTATIVE: OPERATORS: MANUAL, PNEUMATIC AND ELECTRIC OPERATORS AVAILABLE FOR ALL SIZES.

N .
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8 ) WAFER-STYLE BUTTERFLY VALVE
EYSTOHE : INSTALLATION FIG. 9

PROPER
INSTALLATION
PROCEDURE

IMPROPER
TECHNIQUES

Pipework not spread sutficently
could tear rubber, disc posaon
apen will fou! flange and

score disc edge.

Pipework opaned to aliow valve free
entry. disc in sami-ciosed position,

Valve'in semi-open position 10 pro-
tuct gisc edge and reduce rubber
interforence dunng installation and
start up, thus helps reduce initial
torgque build up,

Disc as shown in fully closed
POSITION TAUSES STAt VisTornon,
then subjected to flange draw wll

Il
close rubber round disc creating - '] ! A :
excessive 1orgue in wntial operavon. 0‘ 1 T wssd

GASKETS NOT RECOMMENDED

Disc should be turned to full open
position aher flange slignment and
. before evenly pulling up ange bolrs.

VINM-009



KEYSTONE VALVE (EUROPA) B.V.
BREDA, THE NETHERLANDS
INSTALLATION AND MAINTENANCE INSTRUCTIONS

FIGURE 8 BUTTERFLY VALVE

Flange and Pipe Compatability. Fig. 9 valve is designed
for use with the most common DIN and ANSI Flange stan-
dards, as specified by the purchaser

Vaives produced to meet installation requirements of one
standard may not be suitable with another standard.
Fianges have 10 meet following requirements:

— The mating inside diameter shouid be:

minimum : The valve Q-Dimension + adequate dis¢

clearance.

The outside diameter {OD) of standard pipe
for the nominal size (Iso-recommendation
R336).

maximum :

— If the flange (or pipe} is provided with a raised face, the

5¢
A4

diameter of this shali be at ieast 10 mm larger than the
YY-dimension of the valve,

The bolt pattern shal! allow centering of the valve in the
line either by the inscribed circle of the bolts touching
the body-0D or by drilled holes in the lugs of the larger
valves.

The bolt-pattern must ciear the hubs of the valve.

The use of the flange-gaskets should be avoided since
it might damage the valve. The Keystone seat-face
design eliminates the need for gaskets.

Installation.in the Pipe-Line {information)
Fig. 9 valve will control flow equally in either direction.
The recommended installation-position is the shaft' hori-

zontal

and the lower disc-edge opening downstream.

{Especially for slurry service and media with a tendency
for sedimentation).

A valve is no crow-bar. Do not use the valve to spread the
flanges. Seatdamage during installation or in operation
might be the result.

Do not use fiange-gaskets! L

The valve can be installed in the pxpe -line either with or
without the actuator mounted on top of the valve. Make
sure that you can turn the dis¢ by hand so you can feel a
mismatch, resulting in a disc touching the adjacent piping.

Instaliation in the Pipe-line (Procedure).
. In an existing system.

w1

@'
1

. Check whether the flange distance meets the valve face-

to-face dimension. Spread with adequate tooling the
flanges for easy insertion of the valve.

insert some flange-bolts in the flanges, to help you bear
the valve after insertion.

Close the valve, so far, that the disc-edge is at least 10
mm within tha body.

. Insert the valve between the flanges, center the valve

body and insert all flange-bolts.

Open the valve compietely. (The disc is in line with the
paralell flats or keyway in the stem).

Maintain the valve to flange alignment while gradually
removing the flange-spreaders and tightening the flange-
bolts handtight.

. Slowly close the valve clockwise 10 check for adequate

disc clearance.
Return the disc to full open position and cross-tighten
all bolting to the proper torque.

new systems.
With the disc in near-closed position center each matmg

flange with the valve body. Span the body with some -

flange-bolts and tighten the bolts.

. Use the flange-valve-flange assembly for fit-up and cen-

tering to the pipe.

3.
4.

-Tack-weld the flanges to the pipe.

Remove the bolting and the valve from between the
flanges.

Important: Do not finish-weld the flanges to the pipe
with the valve bolted between the-flanges
as this will result:-in serious heat-damage to

the seat.

5. Finish-weld the flanges to the pipe and allow the flanges

6.

to cool completely.

Install the valve now according to the procedure for in-
stalling in existing systems.

Maintenance.
Routine maintenance or lubrication is not requnred

Removing the valve from the pipe-line.

1.

2.

3.

Turn the disc to nearly closed position {The disc is in
line with the paralell flats or keyway in the stem}.

Loosen all flange boits and remove the bolts which pre-
vent removing the valve.

Spread the flanges with adequate tooling, and remove
the valve.

Valve disassembly.

1.

2
3.
4

Nom

Note:

Turn the disc to almost open position.

. Remove actuator.

Remove the two body-screws.

. Remove the lower part of the body. This is more or less

held by the seat dove-tail. Use two screwdrivers in the
body-splits to separate them and pull the bottom-part
off with a twisting motion.

Pull the disc-stem and seat out of the body toppart.
Remove bushing and packing from the body toppart.

To remove the disc-stem from the seat, deform the seat
into a long ,.oval” sufficient to clear the end of the short
stem, move the short stem-end out of the seat-bore, and
pull the long end from the seat stem hole, using a twist-
ing motion. .

If you have complaints to make, mention the serial
number on the valve tag-plate. '

Valve assembly

1.

o

Clean all parts. If possible use silicone-oil on the disc-
stem to facilitate assembly. if the valve has to be provi-
ded with a teflon-seat preheat this seat during half an
hour in nearly boiling water to ease assembly.

. Insert the long stem-end of the disc-stem into a sest

stem-hole using a twisting motion.

Deform the seat into a long ,,oval” sufficient to clear the
end of the short stem. With the disc-stem simulating an
open position, mave the short stem-end into the elong-
ated ceat-bore and assemble the short stem-end into
the other seat stem-hole by releasing the distorted seat,
Push the long stem-end of the disc-stem/seat unit into
the body toppant. Push the seat dove-tail in place.
Assemble the packing and bushing.

Assemble the bottom part of the body. Over one body
split a little rectangular is casted which indicates in
which position the bottom part has to be mounted. In-
stall the body screws and tighten securely. Take care
that body parts are aligned completely.
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VALVE DIMENSIONS
o on e e | A B C O mmen] B E LS | s |GIRGLE|WOLES] Db
50 2 [ 1a3 {% [ 51| 109 08| 41| 86| 33| 30 |v0z] 7| 1a3| o | es| i | e | e
|65 | 2, | a3 [ [Toa | v2s |22 [ as | or | we| 3s [voz| sz {ves] e Tssl e (i T i
80| 3 ] 143 [t | 78] 144 | 92| 44 | 113 | 6a| w0 [ vor 3z [1ea| o e% v, | 82| & | v
00| 4 | 158 | n. 1102 | 184 | vez | e1 ] 144 s0] &8 |Tez| 3z iss| w [l wn T T
1as | s [reo [ W v [wea{ vz | sa | ver | 17| 72 |toz| sz | wol . Ji21] w4 | 82 § 4 ]
150 | 6 [ 190 [ %, |8 | 220 1737} 53| 1951 t38| 85 |102| 32§ V80| W, |12.7] 7, | 82 | 4 | i
200 | 8 | 222 [ 97298 21| ea | 262 | ven| 160 | 182| a2 | 22.2] ' | 168 n | 127 | & | 14
ALL DIMENSIONS IN mm,

NO.{ NAME

] BUSHING '

2 | SHAFT SEAL )

' 3 | upPen soOY T

+ |DiscsTEm -

5 | SEAT A

"6 | CoWER BODY T

=77 | 800V scRews T

FOR SIZE 100 - 200

SPECIFY SIZE, FIGURE NUMBER, PART NAME & MATEAIAL WHEN ORDERING PARTS

NOTES: '

L. VALVE RATED AT 10 BAR PRESSURE
OIFFERENTIAL IN THE CLOSED POSITION.

2. SUITABLE FOR MOUNTING BETWEEN
DIN PN. 10 DRILED FLANGES.

(OTHER FLANGES ON REQUEST}

3. Q" 1S IME O1SC CHURDAL DIMENSION
AT FACE CF VALVE, FOR DISC CLEARANCE
INTO PIFE, FITTING OR EQUIPMENT.

4, TOP-PLATE MOUNTING FOR HANDLE
THROTTLE PLATES REYSTONE GEAR
OPERATORS, OR POWER ACTUATORS.

6. ON PIECE DISC-STEM REGUIRES TWO
PIECE BOLTED 8QOY. .

50-200 mm  FIG. 9 M

RUBBER SEATED EYSTONE

STANDARD PATTERN ’
009.01/4

COPYRIGHT 1977 by Keystone Internstionst inc.
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OUNING.
HOL .
VALVE DIMENSIONS
SHAFT 01AM € SizE F G KEV-SI2€ 8OLY | NO. .| WOLE
SHAFT O1AM{ VALVE SIZE WE;GHT E S : LT 1 NO.g| HOLE
' mm| inch{ mm1 inch ¢ mm | inch mm inch ]
( 250| 10 | 28e] 1, 205 [ 152] 32 |208| 17, | 644 | au. | 27 1 4 Vs
- 0| 12 | 288] 1v, 310 62| 51 (2868 1%, | @404 | vav. | 27 | e 14
E Q ALLDIMENSIONS iN mm. '
49° .
E—— D)
NO.| NAME
@’ \® . 1 | 8USHING
2 | SHAFT SEAL v
| “\‘ . 1 | uppen soDY
i 4 | oisc.sTem
i 5 |seat
— D — & | LOWER BOOY ‘
7 | BODY SCREWS
SPECIFY $IZE. FIGURE NUMBER, PART NAME & MATERIAL WHEN ORDERING PARTS,
_ NOTES:
1. VALVE RATED AT 10 BAR PRESSURE
.] KEYWaY DIFFERENTIALIN THE CLOSED POSITION,
- 2. SUITABLE FOR MNUNTING BETWEEN
FLANGE DIN PN. 10 DRILLED FLANGES
LOCATING HOLES {OTHER FLANGES ON AEQUEST)
3. "Q" IS THE DISC CHORDAL DIMENSION
KEYS|TONE AT FACE OF VALVE, FOR DISC CLEARANCE

4. TOP-PLATE MOUNTING FOR HANDLE

5. ONPIECE DiSC-STEM REQUIRES TWO

INTO PIPE. FITTING OR EQUIPMENT.

THROTTLE PLATES, KEYSTONE GEAA
OPERATORS, OR POWER ACTUATORS,

PtECE BOLTED BOOY.

250-300 mm  FIG.9 : ' K
RUBBER SEATED : X\ EVYSTONE
STANDARD PATTERN

008.02/2

COPYRIGHT 1977 by Keyatone Intarnational inc.
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MOUNING HOLES _
. : ' VALVE DIMENSIONS

o ) T KEY-SIZE BOLT | NO. | HOLE
VALVE-SIZE| SHAFT DIAM] A B C D |YY | Q [WEIGHT| E F G CIRCLE{HOLES] DIAM.
mm | inch | mm | ingch kg mm | mm mm ingh .

™\ ‘ 250 [ 14 | 349 | 1 | 337 | 429 | 305 | 76 | 402 | 328 | 400 | 152 | 51 | 286 | 1% | 6464 ] er i | 127 14
200 | 16| 4137 | 1%, | 387 [489 | 329 | 102 | 462 | 373 | 560 | 152 | 81 | 413 | 1% | 129405 | ey | 127 1a
450 | 18 | 47,6 | 1%, | 438 | 536 | 368 {108 | 519 | 424 | 920 |203 | 57 | 47.6 (1% | 12,9485 | viex v | 165 21
5‘60 20 54 2 489 [ 600 | 403 | 127 | 573 | 473 1120 | 203 82 (1476 1 17, | 12,7495 'ox Y 165 2y
ALL DIMENSIONS IN mm. . o

ajalala

NAME . » !
BUSHING s
SHAFT SEAL .
UPPER BODY

SEAT

DISC STEM

LOWER BODY

800Y SCREWS

uom]&u»-.g

KEYWAY

FLANGE SPECIFY SIZE, FIGURE NUMBER, PART NAME & MATERIAL WHEN ORDERING PARTS.

LOCATING HOLES
l NOTES: ’

~ 3. VALVE RATED AT 10 BAR PRESSURE
DIFFERENTIAL IN THE CLOSED POSITION,
2. SUNABLE FOR MOUNTING BETWEEN
DIN PN. 10 DRILLED FLANGES.
(OTHER FLANGES ON REQUEST).

3. Q" 15 THE DISC CHORDAL DIMENSION
AT FACE OF VALVE, FOA DISC CLEARANCE

_INJO PIPE, FITTING QR EQUIPMENT,

. TOP-PLATE MOUNTING fOR HANDLE
THROTTLE PLATES, KEYSTONE GEAR
OPERATOHS, OR POWER ACTUATURS.

. ON PIECE DISC-STEM REQUIRES TWO
PIECE BOLTED BUDY.

8. DOITED LINE INDICATES DiSC-STEM OF

DUCTILE IHON AND S1AINLESS STEEL.

1
!
F

~

w

350-500 mm FIG, 9
RUBBER SEATED Kmﬁf

STANDARD PATTERN

009-0375

COPYRIGHT 1877 by Keystone intarnational inc.
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TYPE Compact pneumatic rotary actuator set for 90° rotatnon.
RATING Maximum pressure up to 9 bars.

RANGE Operating pressure range: Air to air 1.5-8.0 bars
Spring to air 4.0-8.0 bars.

GENERAL APPLICATION: Special!y designed for direct

- UIVIAT
{1 =\ B &
i ; i '
A &t Y
mounting on Keystone Butterfly Valves to ensure reliable . A
remote operation under the most severe working condi-

tions. Also suitable for remote control of other quarter T e

turn devices. :

. FEATURES:
\' o : A o : o RACK AND PINION system guarantees a
=t o : constant output torque during a complete valve

cycle thus making it more suitable for throttling
control applications. Type 790-100 and 790—
140 have scotch yoke mechanism.

e HOUSING is deep black hard-anodized alumi-
niurm making the actuators suitable for corrosi-
ve surroundings, including salt spray environ-
ments.

o ACETAL LUBRICATED output shaft supports.
Bearings provide longer life with a minimum of
maintenance.

e Because of the simple piston drive concept,
this actuator requires less dynamic seals in
operation than the more popular types currently
available. This means less chance for air
leakage.

e DIRECT MOUNTING to Keystone butterfly
valves eliminates specially made adaptations
and guarantees proper alignment with the
valve-stem. This reduces assembly time and
possible damage through bad installation.

o NO EXTERNAL PIPING.

e UNIQUE MANUAL OVERRIDE system for
emergency operation has been built into the
position indicator knob.

o Available in two basic modeis.
-— air to air operation
-— gir to spring operation.

¢ STANDARD Keystone accessories available
as easy build on modules without special
brackets .
— 4-Woay Solenoid valve
—- Limitswitch box
— Positioner

L o

C T3¢y O
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. £ PCD 3 1270 mm_

— PCO £ 1651 mm
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ACTUATED DIMENSIONS IN MM RATED OUTPUT TORQUES IN NM
Suitable .
. Welght for valve AIRSUPPLY. IN BAR
Action Type A Bl 82 cC D £ F kg size mm Type 3 4 1 & ? 8
Alr (790003 113 89 45 103 125 86 62 25 | 40100 790003 | 18 5 3 37 Y] 49
10 TH008 178 63 89 103 125 8BS 52 30 40100 790008 ¢ 37 © 62 74 8 o8
Air 7900120 218 103 109 127 M7 M B 60 65150 790012 ¢ 4 s8 123 148 172 197
o 1
(7900181 216 M2 74 175 162 89 93 G 66300 790018 * 108 142 178 "215 258 2%
(70036 . 286 Mz M2 15 1% 12 89 120 i 65300 790036 ; 221 25 69 43 516 590
(790070 ; 400 263 138 216 239 200 114 260 :200600. 790070 . 400 525 666 799 864 929
(101407 526 263 263 216 239 203 14 350 { 200-600 750140 4 861 1148 1435 7”2 1894 2022
790-280 ; Vol 702003
Air 70003 20 165 45 03 125 86 K2 40 , 40100 7000005 R
‘ 70M65 330 165 165 W3 125 86 52 61 40100 790.006S }35 i
Wiy 7900125 38 193 194 127 W7 M 8 115 65150 7900128 R
i7900188 305 231 74 175 1% 152 B9 148 . €5300 790-018S ;mz
(7003 42 2 2N 75 1% 152 BY 255 | 6530, 7900365 bea
jTO0I0S 64 466 138 26 29 A3 14 420 1200600, 790070 4
7901405 812 466 456 216 239 AB 114 67,0 1200600,  790-1405 3§
730-2805° w0 7902808
L P - R RN [
ACTUATION MOUNTING FLANGE
Actustor  Shatfthole - . Mounting flange Bolts
Stan 790003 159 19.0 x 12,7 (Flats) 2 4xM10
790 006 (5) 19,0 x 12,7 (Fats) 2 ‘ 4xM10
' 790-012{S} 19,0 x 12,7 {Aats} 2 4z MI0
790-018 (S} @ 28,6 (Keyd 243 4 x M10/4 x M12
’ 790-036 (S} @ 28,6 {Key) 243 4 x M10/4 x M12
' ’ : 790-670(S) O 47.6 und B 57,3 (Key} 3+4 4 x MI2/4 x MI6
790-140 S}  © 47.6 und @ 57,3 (Key) 3+4 : 4 x M1274 x M6
Noies: o : .
1) Standard spring 80
2) The rated output torques include a safety factor.
S Figure 790 — Pneumatic Actuator
: . ' ' Keystone datasheat 790-030

———

.Copyright by Keystone International Inc. 83/10 May change without notice.
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POSITION INDICATOR
EMBODYING SIMPLE
MANUAL OVER-RIDE

CORROSION-RESISTANT
FASTENINGS \

PRECISION EXTRUDED BODY
HARD ANODISED FOR
MAXIMUM ENVIRONMENTAL
PROTECTION

AIR SUPPLY

PISTON SEALS

ACETAL BEARINGS GIVING
MAXIMUM EFFICIENCY.
ELIMINATES GALVANIC ACTION

PNEUMATIC DOUBLE ACTING
ROTARY ACTUATOR Kmx:
FIGUR 790-003 THRU 790-036 :

790-11/2

COPYRIGHT 1977 by Keystons International inc.
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799-002
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790-036,
100,140

r' ACTUAT D
TYPE DA

ACTUATOR QUTPUT SHAFTBORE -

I .
FLAT

to

FIG 790 | mm | inch | mm | ineh

003/008/
02 190 | % 127

d

0de* 286 | 1 | - -

100°*

140 a8 | s | - -

100

140% | 8§73 | 2% | — -

* KEVSIZE 84xga
** KEYSIZE127x9 51 2
FOR 200, 250, 300, 350. 450,

Wt REVSIZE 12709504 x %)
v, ONLY FOR 400 mm,

AVAILABLE ACCESSOIRES:

1. LIMIT SWITCHBOX

2. SOLENOID VALVE

3. POSITION

%

" %
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INSERT
LD.
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500 mm

VALVE DIMENSIONS FIG.9. 108 12
VALVE-SIZE | A B Cc D E|YY! Q wznou‘rug
mm | inch 1G.9 FI1GI2

1 20 82 7% 20 57
Th| 44 82 54 30 57

25 0 0.7 -—
40 30 (A -
80 2 81 | 109 | 1c8 41 | 102 8s 33 30| 38
65 24| 64| 129 | 122 102 97 <8 35 | 44
80
00

2|8

76 | 144 | 132 102 | 13| o4 40 | 48
102 | 164 | 152 102 | 144 | 80 §5 | 78

LAY )

128 127 | 194 | 182 102 | 187 | 117 72 87
150 148 | 220 | 173 195 | 128 85 | 1Ne
200 197 | 275 | 211 152 | 262 | 188 | 150 | 194

250 | 10 248 | 330 | 229 152 | 303 | 241 205 | 270
300 | 12 298 | 377 | 308 152 | 352 | 290 | 310 | 400
350 | 14 | 337 (420 | 3058 | 78 | 152 | 402 | 328 400 | 500
400 | 16 | 387 | 489 | 329 | 102 | 152 | 462 | 373 | 560 | 81 0
450 | 18 | 438 | 545 | 388 | 108 | 203 | §19 | 424 | 820 101.0
800 | 20 | 489 | 600 | 403 [127 | 203 | 573 | 473 120 [1540
ALL DIMENSIONS IN mm.

HHBEHEEEE
8

ACTUATOR DIMENSIONS

QuTPUT

ACTUATOR | VALVE SIZE RANGE | AT68AR| J U |V |IW! X |weaeur
mm nch INNm bsp L]
790-003 25. 60 1:2 38 ‘W' [104 | 89| 135| 86| 28
790-006 65-100 | 2'%-4 75 Yoo |04 | 89178 | 88| 30
790-012 125-150 58 150 Yoo |127 ] 108 | 218 | 112 80

790-036 125-300 5-12 450 Yo' | 175 | 14 [ 282 | 182 | 130

790-100 200-400 816 950 W' |216 | 243 | 4ty | 203 | 280

790-140 200-500 8-20 1950 o |216 | 288 | 577 | 203 | 445

ALL DIMENSIONS IN mm.

NOTES:

1. STANDARD ACTUATOR MOUNTING AS SHOWN.

2. ACTUATOR RATING: 1,5 BAR - 8,0 BAR AT
—40°C TO 80°C.

3. 90° OPERATION PROVIDED.

4. FIG.9- 10 & 12 RATED AT 10 BAR PRESSURE
DIFFERENTIAL IN THE CLOSED POSITION.

5. BROKEN OUTLINE DENOTES FIG. 12 BODY
WITH TAPPED LUGS.

6. 0" IS THE DISC CHORDAL DIMENSION AT
FACE OF VALVE FOR DISC CLEARANCE
INTO PIPE FITTING OR EQUIPMENT.

7. MOUNTING FIG. 790-003 ON 25-40 mm USE SPECIAL
ADAPTERPLATE DIMENSION NOT INDICATED.
FIG. 790 DOUBLE ACTING PNEUMATIC
ROTARY ACTUATOR FOR RUBBER -Km"
SEATED VALVES
790-01/5
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ST e 8tatic performance
. Hystorasis Coe1.0%
) Aspeatabibly T < 0,5%
Linaafty <1.0%
Supply Progsure Efect Miruma)
Serpily < 1,0%
Power Ampificzton 2 5% daviation gves full gifierentia
Air Consumplicn 0.6 cim 916 S5 '™} at balance with
GO PSIG {4 ban supply
t 4.2 seoonas per 100 cubic in.
{1 64 Litres) of Actuator Digplacemant
Wiig! 41 {1,85 h3)
. Suppy Pressurs 30-120 esig (150 psig max.)
2-8.25 bar g {10 bar gmax)
Signal Ranges 215 £51{0,2 10 1,0 Dar) over
90° movement - CAM §
' 3-15p5, (0.2 10 1,0 bar) over
65" movemnent - CAM 2

bee v e e e

\\
“ &g usig Slrewe

S36100 G PN VT ¢

- - - -

- . o y ot

. v i ¥

\ ,.-..L.J.-:]—,‘—! ﬁ‘%«ﬁ )
; Nk

4 P [ S e <3
RN s
¢
b
¥yt or .

*

ST,
o HRR

Ternpearature Range :
{FEE rated when switchgs gaciosed.

3-8 psi (021006 bar) OR
935 psi (0,6 10 1,0 bar) ovar
65 movement » CaM 3
CAM Charactenstics - Linear
{other available on request)
20°C e +70°C

Retroft procedure

1.Remava positionar cover.

2 Remove ¢iorp from top of carshaf .

3.Ramove spacer irom camshaft,

4 Fit car~ assembly onto hoxagen camshalt with adiusting and
claring screws towards the outhoard end
Note: THe assamd’y nas been made with a tght fr- onto the
Hovagon ghak in orger 1o aliminate any backlash. It may te
necessary o drive the assembly ovay the shaff To do this, use
the origina! spacer as a drilt and rve tha assembly over thy
shaft using a light hammer.

& Fit ths mictoswitch/terrning! glate as showp using the two M5
he..agoN SOCkat Cap SCrews,

6 Sot *he corng in ascordancd with tha prucadure

7 Re 11 te cover.

Cam setting procedure

1 Reigcse BOh ciamping scraws by turning e2ch screw
epprusmately 1.5 tures anticlock ase,

2 Jperaty positioner/actuaior 1o close postion.

3 Acpst "CLOSE” adjustinig s0rew by tuthng Clotkwise unls ower
car st triggers tho lower switch.

4.0pcrare positoner to Spen pesiticn

S.Adust "CPEM" ad ustng screw by turnng ant-clockwiso untl
upper sum ust triggers tho upper swiich

6 Tighten Loth clampiny screws 10 lock tha cams in the <y
postion.

7.0perato the post-oncr/actattor cpen and ¢losad 1¢ check thy
cem epe. aten end 18-adiuet Jf necassan
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\ o ornes ¢ ! icbo camn
) - f ‘ : 35 / laroct or
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1 ]
| i Lan
. | ! t
l M .
- N i te- 1100 x Q18800
T Froad Mg [=gnal & preasure gauge N
08 VAN 3ARGH L AT K Bregt aonn. 173 HEP 4 -cit M5 mtg, srews
protreang 9 mm thro
/
- Faetvek 3-toba cem Supgdy -con, p 338 S / vane Socy
< W4BSP ; I i \
. i : .
Exhaust v ) # N
104 BSE mm & o H—1d I
! \ !} ( A\‘ \ I+ N .
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[OATTE R ROV o AT BV \ 10 Bctiaior Gpen por) Cendit entry - PG 185
= Ouatat-conn B 1/3 BSP (to astuator closad port)
Oer avian o' connectionz. 4 8 B - We-king Lnes B . Compreesea &ir Gonnacen T- Evhaust Paint X - Control Lire
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Suaply

Envraramen
mountt1y and
¢ohnectiors

Materiis of
cuastruction

Weunt

Iptons

smj;; *enga

OV rangs

Sae CABLCIENISNICS
3 -loza cam

’

I ks Y, AT e mu\jfh:';::}a\.‘lf

..... y
A ,,a!i{f’f )

TM R1p

AR
- 18 pai 0.2 - 1 0 bar) standerd

3 Spa02-08nhar9-15psi{0.6- 10 vy,

linear

curve 1, range: 3 - 1§ pa = 90° movament.

cung 2, range: 3 - 9 psior 9 - 15 pet = 85° moverment,

gurve 3, 4angs. 3 - 15 psi = 65° mevemnent.

other charactenstics on rsauest,

. e .

thaa SRR

Madig
SUNY LIRSTUNRD
W OONSLMORON

e trov ental g daature
ML urRing positon
Iouniing x4
&t 2onnost ong
1 sing

L Rran A

PRI AR N

et

23anes

w9 L Lwsiches

comprassed air or gas, ory, dust and ol free with § fiter sierment o inlel.
30 - 100 per {150 pslmax) 2 - B bar {10 bar max )

06 ctr 'n balanced concaon with BC psi {4 bar) supphy.
5010 4183 (200 10 -70°C).

as required. No fimiations,

urwversal mou g wi for Fig 790/796 605 actuators,
_supply and output 14 BbP signal /8* B°P

o emimmenn -

anncised siunknum al1oy {stmntess steal opticnal).
ritrila rubber

SgSs Stog!

anodised alurmum alidy {stainicss steel optional).

135G alb)

nstrurment air 3 - 30 psi (3« 2 bar) - 1 off,
suppy at G- 150 psi{d B bag - 2 oft

D R L L T T PENSSEEY

e ——— 4 it e

inga pole dnubie tiow 10A 240V AC
TAucIvg Proxnity Sensors type NTZ2.V3-N.,
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o m memameme 2
w v € T e ey L LR T e RN S O A XYM MRG0 SRTRH u*r-‘""; RN
B b ki e IR R
el H Serirg stoet 2 Nylon-minion
S 1 Stantsse steql 303521 Locking plata 1 Stainless stesl 303821
fo.re ' Stain'ass 3tael 303521 2 Fesgback cam 1 Glass reinforced
. Eearrg raxde il 1 . acetal resin
L Capwve S rawe Y Stainess steet A2 33 Bedy 1 Prossuro dio cast
¢ Sult gisgrragen amp ' Stainlass steel 302521 . Aluminium LM24
T Supehgr 3 Agolslh-black 34 Feedback spring 1 Stainless steat 302828
. Laprreg n 1 Neoerene 35 Screw grub 1 Stainlass stae! A2
T B258 Cup RAdICK 8t mp 9 Stainigss stee! 303821 3B Foedback spring rale
& e002 plv ot 1 Stantess steel 202/303 adjuster 1 Acetal
‘! abun Lasy 1 Slernnium ME3G 37 Adjuster-zero teedtack
. Seng 4 Ntrile spring 7 Stainless steel 303821
K Surtnace : Sainless siaol 38 tecator-small bearing 1 tainass steel 303521
I B 1 Shainiess stee! 303821 39 Am-testback 1 Stainless stesl 204815
U WeHo-L 00 Bat stang 1 Erass CZ121 40 Bush-teadback arm 1 Rainless stest 303821
"% 8erngespooi e 1 Steinless steel 302525 41 Pin-smeli beanng 1 Stainless steel 303521
! S 1 Aluminium 201FCY 42 Spacer-support toodback
1a e N Pressure C'v cast am 1 Aceral
ajuminiom LM24 &5 Scoket head Cap screw 5 Stainfess steal A2
15 Focke! ~ngd ca sorane 4 Stainass stael A2 a4 Chelip 1 Spring stesl
. Ludaet ot Nitrite 45 Washer-small toanng 2 . Nylon
? Fostion echestor : acet al-yellow 46 Bearing nesdle roiler T
: Fovsiun nidieates cua’ 1 Poycartonaty-black 7 Switch mounting plate 1 Steet
Aciytie nsert 48 Tarminal block 1 Baxelio
. ) R E RS RRNAT O 2 Stanless stew] 52 49 Screw pen head 2 Stoal
i oo 1 Nitnig SC Spacer 2 hylon
o r'an hger eera, 2 Sprng stee S1 Microswitcht-V3 or V3 2 -
o Qm 1 Stost 52 Scruw pan head 2 Steal
M oo G Ltime L s . Starloss stec! A2 83 ! Nitrilo
28 SAroendl L seet oan 1 Stariass $100i 42 2] 1 Stee!
e ey U346 1 My v -mos ) Spring stee!

fho R
pie w
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Flow Control

R A pneumatic positioner with the unique option of

K\E' ' DIQNE either proximity or electric integratl limitswitches.
The positioner, in line with other of the Keystone
accessories, is suitable for direct mounting to the
range of pneumatic actuators.

Foatur 23 ! ‘ o ' E

¢ Compast dasksn -~ mountad diactly and
woally to ire actuator sterr, Oy M$ans of
standard kit

¢ Cicckwise or counler-cloctawise models.

Mo extersal spongs. al valnersole pants

. cenpiately enclozed,

Highay visuan locai adwation of actuator

£osIton

Stable pasitioning chaructustics are

providas for Soth sinatt and large

actualors !

Good vibrgtion resis’z2nt cha.actasstics

Action {direct o 1o veree) i3 easily

revsrsadt i the fisla by turang 2an and

revering i cornsction,

¢ Foachors (naer, via 3 fobe cam.,

Custorised cam proting 13 possble 10

gva specic charactersation.

Span and 200 acijustrent

Usakle for doubya-acing or singie-acting

567 CO

* Unz“acted Ly normai PPy Dressure
flucty 2tons

L] -

- .

- o e i e b o et wo———— aeivame s . . et

General application

The Koystone positioner is dasigned for ine
proportional operation of 1/4 turn rotary
aciuators, it is genarally coupled axially 1o
the shatt of the actuator, the indicater gives
visua position of the firal controt elemant
Tie action is based on a force balance
crnciple.
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Feeledns? DO CIaMEng Krews Uy 1170 o o005 5 e dLgrOXenatety 1 S - onter wacha,

2z

Qperate the £osHGR T uate” 10 12 CLOSE uuahen

Act 6l the CLOSE adjusting sariw by tunuag a ddothease unld e 'OwSr CalM Jusl 0p 143 2 1 towar switeh

4.

Oparaic ta postisaer 10 tie QFLh prai ol

<

Ad,ust the- OPELN adjusleng serow by Luraing R 3nte SICNMviSe uitlit 190 UL S R CR21Tie s NS BPNe It
6. .

Tighten both Clampitg sSrews e (ock (ha £anis iz 121 pustinn

Sacssi2 tha pusdioBeractvatar 3 both the OPER ond CLOSED pasitinns, chelding he G ocpeilion, anst 10360

O LAELSURY

MICRGSH TCH STORMINAL PLAIE —

s

!

-

ADJUSTING SCREWS — \- CLAMPING SOREWS
SECTICNAL PLAN VIEW

Retrofit proceduore

. Rersve posiiongr cuser,
Remave circlip rom 1ap of canshah
Remove seacer mm camshart.
. Fit can assemply onid hewran camshall with 2djusting ¢eaws towards the outboard end,
fdate:- The assamnbly has tgn mexde willy a U 11 anta the higaagon snftin ceder (9 chitn.aaie
any backash. 1 may be necassary (© dria: the assenialy caer tha shaft, T o Ris, use the ugitiat sgace:
as a dnft and drive the assembly owdr the shaft viung & ight Rarmey,
S. Fit the mictaswitclvtermmz! plate as shawn, using] tha twe M5 heaZZun sockat Tap SCriws.
6. Saot the canss in accordance with the procedure *
7. Fez-hit the oawer,

4 W A

Keystone reserves the right to change product destens and specificanons wihout notice
: KeystoneSTyco Vadves & Conteols. 91 Meiklewood Road, Uinmwoyae,

GLASGOW G514, '
Tel: (O141) 8103121 Fax. (0141} $10 4724, 10th Avg. 1998 (Rev 0437

A CYC INTERNATIONAL LTD. COMPANY
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- Conunue untl zew0 1s correctsy, atteevas -

4,
Hihe octualor r2acnes the CLOSED pestticn hiatnre tiv: sigral rotuces te 2 psig tusp e fiexagan a0 Aiushag ma 14

a0 turn acticlockvage and epest ster 2 Contine:e untl 1ero is carrestly ashievad -t
5 pe
Gadualy increas2 he signat 1o 15 geig M he actuator wstecaches te OPEN posdion as the sunskreconas 15 £an, s
Hen 00 agiostqent s necessary. H::
6- -
" the actuator does nol react: the QPEN pestion a: 15 3 psig. ihis is ingeative of the spring aie Leing too Mg Ecasenthe
grutiscrew an the tangs adgjusiment collgr, (sea 7 3.3}, 1ot the ooftar stahonacy 0Sing a tezsagaon socke! wegach, and ium
the taring slighlly clockwisg, This will mave the actzatie cven futther away iy tuily OPZN and the 7216 20ustng sciew
ust e uted to actieve ity OPEN.
7.
Conversely. it 1he actudtos reached QPEN positicn delors 15 pzig, trtn tha sgang fhg‘s By antv-dockvase with tespect 1o
g ratn adjusting collar. Again 12-adjust the zero sceew to achiove exact fully JPE
IR 2ef0 and zare)e sGitings are fughty teractive and stens 2o 7 must be rcpcmed unt-l 2210 ang LAn0 are FCueplatls.
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Switcllf‘ils

Micro-swisich details

Standard VO type, ssngle pate doubdle ihrow (SPDT). .
Sedleh ralings a5 iable below:

VOLTAGE . RESISTIVE | TUNGSIENLAMP LOAD | INDUCTIVE
! LOAD {Amps} LOAD
{Voils) {Amps) NC NO . {Amps)
Ac C '
125 l 10 2 1 10
250 10 15 1 10 -
i ;
De )
! :
Upto 15 15 3 15 15
20 10 3 1.5 . 10
0 =y 03 0.8 25
75 1 0.5 0.6 05
125 0.5 05 ! 0.5 Q07
250 028 i 025 3 025 QD3

Prooruty switch dotads-

T,
Quantsty

Sening distance:

Supply.

Tepperaiue rante”

Repettion
Hystgtess
Qurpot,

Swiit Y scinntification

S

e v

b e

G
\ - %/:?

-

fagl &

Peppin & Fuths K32-V2-M ar as speciiea

2 sviiches per unit

Zmmeaaxnom {inetal face) NB, Separate amplifies required.
8 Vv DG (i apprux. 1<0hmy

2570 10 ¢TI0

~C 0imm

<0.05:mm Ty 380

Sensgor absent - 3:nd o apove

Seasdr plescnt - 1INA oF telow’

Swhciung ean: - 1xHZ naximam,

;o SWITCH SVATCHFUNCTION |
{ NUMBER |
4

i 1 CLOSE LMiT

{ P DPEN LINMIT

L. '

Wiring diagr.s . .

Wiring giagram for Rotary Pneumatic Positionar with 2 micro-switches
o

i B
}
BLUE
NC
*
prug | 4| BOTTOM SVATCH (CLOSF)
A

=30 '\o | TOP SWIICH CPEN)

!
!
|
I
i
!
I
! NO.
t
}
I
|
]
|

BOTTOM SWITCH {CLOSE:)

YOP SVITCH (SPESN

]
i
i
)
1
j
3
{
}
|
!
i
i
!
!
t
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-1. APPLICATION S e e T e L -

.: PRESS-AIR L flange type pressure The transmitter converts the pressure D
"~ -transmitter is used for level . acting on its measuring diaphragm o
measurements in open vessels. into a pneumatic standard signal of
Equipped with an auxiliary flange the 0.2 -to 1.0 bar or 3 to 15 psi:

transmitter can be used for measuring
also other types of small pressures. -

2. TECHNICAL SPECIFICATION

Measuring ranges: .
©SS-AIR L 40 .0+ 0.2 to 2.5 bar

ESS-AIR L 80 . - % . .0+ 40 to 600 mbar D)
Range elevation : Max. elevation = max. range
o minus span
Qutput signal: , . _ 0.2 to 1.0 bar or 3 to 15 psi
Supply pressure - 1.4 bar or 20 psi
Max. operating tempgrature - - S o
- ambient ' +60 g
--process fluid . : . +100 °C
Output air capacity -
- with injector restriction . 4 litres/min (at STP)
- with pressure amplifier .~ , 25 litres/min- {(at STP)

Steady-state air consumption

- with injector restriction . 5 litres/min (at STP)
- with pressure amplifier - T 7 litres/min (at STP)
‘curacy (without elevation spring)
nominal error 1.0 % T)
- non-linearity 0.5 % -
- hysteresis . . 0.5%
- dead band : 0.1% -
Effect of ambient temperature'change '
on zero o
-~ minimum range C © 0.1 2/°€
- maximum range o ot 2 0.02%/7C
Effect of 0.1 bar change in supply o i
pressure on zero . . 1.0 %
Materials : , - a , a -
- flange and diaphragm ' Acid-resistant steel AlS! 316
- transmitter section . ) . Light alloy, steel and brass
- case o o _ - Cast light alloy, epoxy powder painted
Dimensions L ‘ ;;4,,£vf‘ See fig. 2 ''Dimensions'
Connections ‘
process a o DIN flange NS8O NP10 .
signal tubes : e NPSF 1/4 female thread, A supply, 0. output ;}

Weight ' o . 7.6°kg -
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Figure 2 - Dimensions
3. PRINCIPLE OF OPERATION (Fig. .3)
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Figure 3 - Principle of operation

The transmitter operates on the force
balance pr:ncnple

The measuring element consists of an .

oil-filled twin-diaphragm cell (39).

- A pressure acting on the diaphragm
. generates a force which acts on the
lower end of feedback lever 7 through °

rod 8. Adjustment bearing 5 serves
as the fulcrum of the feedback lever.
Feedback bellows 4 acts on the upper
end of the lever. )
As the pressure to be measured
increases, flapper 2 approaches noz-
zle 1, causing the nozzle pressure to
increase. Supply pressure 11 is
taken ‘to the nozzle through injector

restriction 12, Nozzle pressure is
amplified in the injector restriction
and taken to output connection 10

and ' feedback bellows 4. .
Output pressure increases untll ‘the
force of the feedback bellows
overcomes. the force of the diaphragm
cell. Also zero adjusting spring 3
and range elevation spring 6 affect

the reaching of a state of equilibrium.

" Measuring range span can be changed

by adjusting lever ratio 1 : 12.

It is possible to use a pressure
amplifier in place of the injector
restriction.



4. INSTALLATION

" The transmitter flange is fixed on
the side of a vessel or pipe. Standard
adjustment has been carried out with
the transmitter in vertical position.
Therefore, if the transmitter is
mounted in some other position, a
checking adjustment should be carried
out in the operating position.

The transmitter flange is attached to -
an NS80 NP10 counter-flange, for
example DIN 2633 welded flange or DIN
2643 collar flange.

Dimensions of the sealing ring between
the flanges are ¢ 140 mm/g 86 mm.

Four M16 or 5/8' bolts are required
for mounting the transmitter.

.r connecting the signal tubes the
bottom of the unit is provided with
NPSF 1/4 female threads that accept
connectors equipped with, for example,
NPT 1/4 thread. Designations:

A supply, 0 output.

e

1

Range elevation device

'If the zero level in the vessel dfffers

from the level of the measuring
diaphragm (fig. 4), the hydrostatic
pressure between the two levels must
be overcome by means of a range
elevation device. -

If the transmitter is not equipped
with a range elevation device when
delivered, the device is easy to install
later in the following manner (fig. 5):
Mount the elevation device in position
in such a manner that the end of
spring 16 is inserted into-hole 15 in
part 13. Secure the device with

screws 17. Remove plug 24 (fig. 7)

at the bottom of the pneumatic S
section of the unit, and tighten the
spring in position with screw 14

through the plug hole.

= Span
0 = Range zero level
S = Range elevation

o

L
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5. ADJUSTMENT

Before delivery, the transmitter is

either provided with basic adjustment

or adjusted for.the desired range as
specified in the order.

If the transmitter has been disassembled
for, for example, maintenance purposes,
adjustment is carried out starting

from section A. When checking the

range adjustment or when adjusting the
unit for a new range, start from section C.

The adjustment requiréé—1w6 pressure
reducers and two manometers (fig. 6a)

or a VALMET AIR-TEST testingunit (fig. 6b).

An NS80 blind flange, which has a
connector for a pressure tube, is
fastened with sealing against the
diaphragm cell of the transmitter.
After tightening the retaining bolts
between the flanges, check the
tightness of screws 26.

A. Basic adjustment

1. Remove plug 24. Loosen the two
retaining screws of part 13 through
the plug hole in such a manner that
rod 8 is able to move freely.

2. Loosen locking screw 21, and move
adjustment bearing 5 with the adjusting
screw to the max. range in accordance
with the approximate value scale.
Tighten screw 21.

3. Adjust feedback lever 7 and cover
plate 20 parallel with each other by
placing a 6.0 mm thick piece of metal
between the upper part of the cover
plate and the feedback lever. Press
the feedback lever against the
adjustment bearing and the piece of
metal, and adjust flapper adjusting
screw 18 for 0.2 bar or 3 psi output
pressure. Do not turn adjusting

screw 18 after this.

L. Remove the piece of metal mentioned
above, and adjust zero adjusting screw
25 for 0.2 bar or 3 Psi output pressure.

o

? 6 bar ) : - ‘[J

S @
__L .

-

Figure 6a

‘it back to full value.

e

5. Fasten rod 8 by tightening the -
screws in part 13. Set the output

- pressure to 0.2 bar or 3 psi by means

of the zero adjusting screw.

B. Pressure test

With adjustment bearing 5 in its

lowest position, i.e. at maximum range,
apply an overload pressure to the
diaphragm celtl: :

PRESS-AIR L 40: 6.0 bar

PRESS-AIR ‘L 80: 1.5 bar

These pressures correspond to

- approximately 2.5~fold overloads.

Reduce the pressure to zero and raise
Repeat this a
few times. If the output pressure
deviates from 0.2 bar or 3 psi while
diaphragm pressure is at zero, rectify
the error by means of the zero
adjusting screw.

After this, apply a few more
overpressure impulses to the diaphragm
cell. If the output pressure still

. changes by more than 0.02 bar or 0.3

psi, the diaphragm cell should be
replaced. The error may be caused
also by a fault in the injector .

restriction or pressure amplifier.

L. Measuring range adjustment

Without range elevation spring:

1. Loosen locking screw 21, and move
adjustment bearing 5 with adjusting
screw 19 to the desired measuring

range in accordance with the approximate
value scale. Tighten screw 21.

y

M ) o vhes a Q
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Figure 6b
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2. With diaphragm pressure at zero,
adjust zero adjusting screw 25 for 0.2
bar or 3 psi output pressure. |f the

adjustment. of the zero adjusting screw’

is not sufficient, alter the fastening
of rod 8: loosen the retaining screws
of part 13 and adjust the zero
adjusting screw for 0.2 bar or 3 psi
output pressure. Then tighten the
retaining screws of part 13.

3. Adjust the diaphragm cell pressure
to correspond to the upper<range value
of the desired measuring range.

4. Move adjustment bearing § until the
output pressure is 1.0 bar or 15 psi.
5. Adjustments 2 and 4 affect each
other. For this reason they must be
repeated until the desired accuracy
‘reached.

[y
SO PR 1 ER I Tal 4 0 ane e
)

N\

b S OREAG E M

Figure 7

With range elevation spring:

L

1. Loosen locking screw 21, and move
adjustment bearing 5 with adjusting
screw 19 to the desired range in
accordance with the approximate value
scale. Tighten screw 21,

2. Adjust the diaphragm pressure to
value S (fig. 4) corresponding to the
zero point of the range. Adjust screw
22 in the elevation device for 0.2 bar
or 3 psi output pressure.

3. Increase the diaphragm pressure by .
the amount of pressure H (fig. 4)
corresponding to range span. Total

pressure is thus S'+ H. Move

adjustment bearing 5 until the output

pressure is 1.0 bar or 15 psi.

4. Adjustments 2 and 3 affect each

other. For this reason they must be

repeated until the desired accuracy .:}
is reached. In the final stage the

adjustment in step 2 is carried out

by means of zero adjusting screw 25.

7
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6. MAINTENANCE

. regular intervals.

Servicing should be carried out at
Air ducts are
washed with benzine and 0 rings are
checked. Dried or damaged seals are
replaced. Before reassembly the 0
rings are lubricated lightly with
silicone grease to ensure tightness.
Make sure that the nozzle tip is
undamaged and straight, and that the
flapper surface is smooth. |If there
are any pitch~like formations on the
flapper, remove them with benzine.
The nozzle tip can be straightened in
the following manner: Place a piece
of fine~-grade water sanding paper
{e.g. no. C 400) between the nozzle
and the flapper. Press the flapper
lightly towards the nozzle and withdraw
the sanding paper. |f this has no
effect, the parts in question should
be replaced. The flapper can be
removed by undoing the two retaining
screws at its lower edge. Unscrew
the nozzle with a 6 mm wrench.

S L S

-restriction.

The body of the injector restriction
consists of a metal block. The actual
restriction is located at the bottom
of this body section, which has to be
removed to be able to clean the

Draw out the restriction
by means ofi an M3 screw. Remove any
pitch formations with benzine. After
cleaning, lubricate the 0 rings
lightly with silicone gredse, insert
the restriction in position, and
fasten the body section.

A 1.2 mm nozzle is used with injector
restriction. LIf the restriction is
replaced with a pressure amplifier,
the nozzle must be changed for a 0.5 mm
one. After changing the nozzle it is
necessary to check the adjustment.

Maintenance and checking of operation
of the pressure amplifier are described
in instruction leaflet G410 A.

o<
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Replacing the diaphragm cell (fig.‘8)‘

Procedure:

1. Loosen the two retaining screws of
part 5. - S
2. Undo screws 1.

3. Remove the diaphragm cell retaining
ring 2 and withdraw the diaphragm cell
with its connecting rod &.

4. Unscrew the rod from the diaphragm
cell. :

) \;

Figure 8

5. Reassemble the unit in reverse
order. To ensure tightness, replace
PTFE seal 3 with a new one.

6. Check the adjustment and re-fasten
part 5 finally.

P
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Series 240

Pneumatic Control Valves Type 241-1 and Type 241-7
Globe Valve Type 241 with Micro-trim Element

Fig. 1 Type 241-1 Control Valve

Fig. 2 Type 241-7 Control Valve

1. Design and principle of operation

The Type 241-1 and Type 241-7 Pneumatic
Control Valves each consist of a single-seated
Type 241 Globe Valve and either a Type 271
or Type 3277 Pneumatic Actuator (second for
integral posifioner aftachment).

Because of their modular-assembly design, the
actuators can be exchanged, and the standard
version can be retrofitted fo a version with either
an extension bonnet (insulating section) or bel-
lows seal bonnet (metal bellows seal).

Edition February 1996

Mounting and operating instructions

EB8015/8018E

_



The process medium flows through the valve in
the direction indicated by the arrow. In this pro-
cess, the closure member, valve plug (3), is ad-
justed in response to signal pressure

(bench range) acting on the diaphragm of the
actuator. The valve plug (3) and attached actua-
tor stem (8.1) are connected via the stem con-
nector (7) and sealed by means of a spring-
loaded PTFE V-ring packing (4.2).

Depending on how the compression springs
are arranged in the actuator (top or bottom,
resp.), the spring force opens or closes the

valve whenever pressure on the diaphragm is
reduced or the air supply fails. There are two
fail-safe actions:

- Actuator stem "extends"

- Actuator stem "retracts"

Depending on the valve action, the valve
opens (flow-to-open) or closes (flow-to-
close), resp. as increasing signal pressure
overcomes the force exerted by the springs.
For the valve version having a micro-trim ele-
ment, this element is installed in the valve body
instead of the usual seat/plug combination.

NN

Type 271 Pneumatic Actuator
5
5.3
7

é.1

Fig. 3.1 - Type 241-1 Control Valve
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Fig. 3.2 - Micro-trim element

15 Plugstem
16 Valve plug
17 Seatbody
18 Spring
19 Seatnut
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l Type 3277 Pneumatic Actuator
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Fig. 3.3 - Type 241-7 Control Valve

1. Valve body

1.1 Bonnetnuts
2 Valveseat
3 Volveplug

42 Stuffing box packing
5  Valve bonnet

5.1 Guide bushing

5.2 Threaded bushing n } 3
5.3 Travel indicator N '

6 Plugstem | et er————_ e a——— s
6.1 Coupling nut &

6.2 Locknut

6.3 Yoke(uznsDNZOOmd250)

LA

8.2 Annular (clomping) nut for actuator
Fig. 3.4 - Control Valve, sizes DN 200 and 250




1.1 Exchanging the actuators

Instead of the standard actuator version, a
model with an additional handwheel can be
mounted to the valve. In addition, electrically
operated actuators can be attached as well.

Pneumatic actuator models exhibiting differ-
ent sizes can be used in place of the standard
pneumatic actuator (with or without hand-
wheel drive).

If the travel range of the actuator is larger
than that of the valve, the actuator spring as-
sembly will be pre-loaded ex-factory, ensur-
ing that the travels correlate as they should.

2. Assembling/disassembling the valve and
actuator; adjustments (Fig. 3)

If the valve and actuator have not been pre-
assembled ot the factory or if a different (or
larger) version is to be used instead of the
original model, proceed as instructed below:

NOTE

When disassembling actuator version "Actu-
ator stem extends" and, in particular, using a
version with pre-loaded actuator springs, al-
ways apply pressure fo the bottom loading
pressure connection before disassembling
the actuator!

Loosen both the locknut (6.2) and the coup-
ling nut (6.1) on the valve. Press the valve
plug with the attached plug stem firmly in the
seat ring. Then, turn down both the coupling
and the locknut.

Remove the clamps of the stem connector (7)
and the annular nut (8.2) on the actuator (8).
Slide the annular nut over the plug stem.

Place the actuator on the valve bonnet (5),
and thread tight using the annular nut (8.2).
On the actuator’s nameplate, read both the
bench range (or pre-loaded range) and the
actuator action (e.g., 0.2 to 1 bar and "Actu-
ator stem extends").

The lower value of the signal range corre-

sponds fo the lower-range value (start) to be

adjusted. The upper value corresponds to the

upper-range value (end) fo be adjusted.

Version: Actuator stem "extends ":

Apply the loading pressure which corre-
ds to the lower-range value (eg.,

0.2 bar) to the bottom diaphragm chamber .
Version: Actuator stem "refracts":

Apply the loading pressure which corre-
sponds to the upper-range value (e.g., 1 bar)
to the top diaphragm chamber .

Manually turn the coupling nut (6.1) until it
contacts the actuator stem (8.1). Then, turn a
quarter revolution further, and retain the po-
sition using the locknut (6.2).

Attach the stem connector clamps (7), and
tightly screw together. Align the travel indica-
tor scale (5.3) in line with the coupling ip.



2.1 Pre-loading the springs for actuator ac-
tion: Actuator stem "extends"

In order to obtain increased thrusts for these
actuators, up to 25 % (actuator effective
areas 80 to 240 cm” = 12.5 %) of their fravel
or signal pressure span can be pre-loaded
when adjusting the actuator springs.

If a pre-tension of, for example, 12.5 % is
desired for a signal range between 0.2 and
1 bar, the signal range is shifted upward
0.1 bar from 0.3 to 1.1 bar (here, 0.1 bar
corresponds to 12.5 %).

In the adjustment procedure of the valve, the
lower-range value is now fo be adjusted o
0.3 bar as required.

Always mark the new signal range from 0.3
to 1.1 bar as the pre-loaded signal range on

the nameplate!

2.2 Pre-loaded actuator springs ex-factory
An adhesive label identifies actuators which
have been pre-loaded (without the attached
valve) by the manufacturer. Moreover, such a
case can easily be seen by three extended
bolts and nuts (Fig. 5) on the bottom dia-
phragm case. These bolts and nuts allow the
pre-tensioned actuator springs to be uni-
formly released, in a criss-cross pattern,
when disassembling the actuator.

3. Installation

3.1 Mounting position

There is no prescribed mounting position.
However, for valves sizes DN 100 or above,
install the actuator vertically upright in order
to facilitate any maintenance required.
Always install the valve free of stress! If
necessary, support piping near the process
connections. Never attach the braces to the
valve or actuator!

Thoroughly flush the pipe prior fo installing

the valve.

3.2 Loading pressure connection

For actuator action "Actuator stem extends”,
connect the loading pressure to the bottom
diaphragm case. For actuator action "Actua-
tor stem refracts”, connect it to the top case.

NOTE: For Type 3277 Linear Actuator (for in-
tegral positioner attachment), the bottom
loading pressure connection is located lat-
erally on the yoke which is attached to the
bottom diaphragm case.

3.3 Strainer, bypass line

We recommend that a SAMSON strainer
(Strainer Type 2) be installed upstream of the
valve

To enable maintenance without disrupting
operation, good practice calls for a shut-off
valve to be installed both upstream of the
strainer and downstream of the valve. In ad-
dition, a bypass line is recommended.

3.4 Bellows test connection (Fig. 8)

For the bellows seal version, a test (inspec-
tion) connection (G 1/8) is located at the top
flange, used to inspect and monitor the effec-
tiveness of the bellows sealing. We recom-
mend especially for liquids 0;3 steams that a
suitable leakage indicator (e.g., contact-
making pressure gauge, runoff in an open
tank or inspection glass) be connected.



4. Operation
4.1 Reversing the actuator action (Figs. 4
and 5)

When disassembling the control
valve, first remove pressure from the
corresponding section of the plant.
Recommendation: Drain the pipe,
and remove the valve.
If the actuator action need be reversed, pro-
ceed as instructed below:
Separate the actuator (8) from the valve. For
this purpose, perform the following for actua-
tor action: Actuator stem "extends": First
apply a pressure which exceeds the lower-
range value to the actuator (see nameplate).

Loosen the coupling clamps connecting the
actuator stem and the plug stem, and un-
thread the annular nut (8.2). Lift the actuator
off the valve.

4.1.1 Reversing the actuator action from Ac-
tuator stem "extends" fo "retracts”

Unscrew the hexagonal bolts and nuts (8.10)
connecting both diaphragm cases.

Take special care with actuators whose
springs have been pre-loaded at the fac-
tory! (Distinguished by the extended bolts
and nuts on the bottom diaphragm case.)

To proceed, first unturn the short bolts, then,
slowly and uniformly and, in a criss-cross
pattern, loosen the long bolts and nuts until
the actuator springs are relieved of tension.

Lift off the top diaphragm case.

Remove the actuator springs (8.3). Pull the
actuator stem (8.1), diaphragm plate (8.7)
and diaphragm (8.4) out of the bottom dia-
phragm case (8.6). Unthread the upper nut
(8.8), counter holding the other lower nut
(8.9) and not damaging the diaphragm stem.
Turn over the diaphragm plate along with the
diaphragm, and thread on the nut again.
Apply lubricant to the actuator stem (order
no.: 8150-0043). Place the diaphragm plate
in the top diaphragm case (8.5), install the
actuator springs (8.3), and slide the bottom
diaphragm case (8.6) over the actuator stem

6

(8.1). Bolt together both diaphragm cases
again.

For the Type 271 Pneumatic Actuator, screw
the vent plug (9) out of the top diaphragm
case (8.5) and into the bottom diaphragm
case (8.6).

For the Type 3277 Pneumatic Actuator for in-
tegral positioner attachment, screw the vent
plug (9) out of the top diaphragm case.

The actuator springs, now pressing upward
against the diaphragm, open the valve by
way of the actuator stem (8.1) and the at-
tached valve plug. The loading pressure is in-
troduced to the top diaphragm chamber via
the top loading pressure connection (10). If
the signal pressure increases, it closes the
valve, overpowering the force exerted by the
actuator springs.

Mount the actuator to the valve as instructed
in section 2.

4.1.2 Reversing the actuator action from Ac-
tuator stem "refracts” to "extends"

Unscrew the hexagonal nuts and bolts con-
necting both diaphragm cases. Lift off the top
diaphragm case.

Pull the actuator stem (8.1), diaphragm plate
(8.7) and diaphragm (8.4) out of the bottom
diaphragm case (8.6). Remove the actuator
springs (8.3). Unthread the upper nut (8.8),
counter holding the other lower nut (8.9) and
not damaging the actuator stem.

Turn over the diaphragm plate along with the
diaphragm, and thread on the nut again.
Push the actuator stem (8.1) through the bot-
tom diaphragm case (8.6), and install the ac-
tuator spring (8.3). Attach the top diaphragm
case (8.5). Bolt together both diaphragm
cases again. Unscrew the vent plug (9) and
screw into the top diaphragm case (8.5)
(Type 271 Llinear Actuator). For the Type
3277 Pneumatic Actuator, screw a vent plug
in the top diaphragm case.

The actuator springs, now pressing down-
ward against the diaphragm, close the valve
by way of the actuator stem and the plug



stem. The loading pressure is introduced to
the bottom diaphragm case via the bottom
loading pressure connection. If the signal
pressure increases, it opens the valve, over-
powering the force exerted by the actuator
springs. Mount actuator fo the valve as in-
structed in section 2.

tuator can be found in the following "Moun-

ting and operating instructions":

- EBB8310E (Type 3271 Pneumatic Actua-
tor)

- EB 8311 E(Type 3277 Linear Actuator for
integral positioner attachment).

indicate pre-tensioned springs!

8.1 Actuator stem

8.2  Annular (clamping) nut
8.3  Actuator spring(s)

84 Di

85 Topdi case
8.6 Botiom di case
8.7 Diaphragm plate

88 lowernut

8.9 Uppernut

8.10 Nutsand bolts

9  Ventplug

10 Loading pressure connecfion

Fig. 5 - Type 3277 Pneumatic Actuator




5. Faults and how to correct

If external leakage occurs, the cause may be
contributable to a faulty stuffing box or, as re-
gards the bellows version, also a defective
metal bellows.

I the valve does not tightly seal, impervious
shut-off can be impaired by dirt or other
foreign particles lodged between the valve
seat and valve plug (or by damaged sedaling
edges).

We recommend that the parts be disas-
sembled, thoroughly cleaned and, if neces-
sary, replaced.

When disassembling the control
valve, first relieve the pressure from
the corresponding section of the
plant and drain. Recommendation:
Remove the valve.

5.1 Replacing the stuffing box packing for
standard valve versions

If the valve leaks around the stuffing box, this
is good indication that the stuffing box pack-
ing (4.2) need be replaced as instructed
below:

Separate the actuator (8) from the valve. For
this purpose, perform the following for ver-
sion: Actuator stem "extends". First apply a
pressure which exceeds the lower-range
value to the actuator (see nameplate).
Disconnect the coupling clamps connecting
the actuator stem and the plug stem, and un-
thread the annular nut (8.2). Lift the actuator
off the valve.

Remove the associated nuts (1.1, 6.1 and 6.2).
Remove the valve bonnet (5), and unscrew
the threaded bushing (5.2). Press out
damaged stuffing box packing (4.2) using
the plug stem (6). Pull out the valve plug (3)
along with the plug stem (6). Remove the
packing washer (4.3) and the packing spring
(4.1), and clean the packing chamber.

Apply lubricant to the individual parts of the
new stuffing box packing and also to the plug
stem (order no.: 8150-0111).

Insert the plug stem (6) along with the at-
tached valve plug (3) in the valve bonnet (5).
Place the valve bonnet on the valve body (1)
again, and secure the bolts using the hexago-
nal nuts (1.1) (note the tightening forque ac-
cording to the table). Install the packing
spring (4.1) and the packing washer (4.3),
and slide the new stuffing box packing (4.2)
carefully over the plug stem in the packing
compartment. Screw in the threaded bushing
(5.2), and turn tight. Screw the locknut (6.2)
and the coupling nut (6.1) onto the plug
stem (6).

Mount the actuator fo the valve and adjust the
lower or upper-range value as instructed in
section 2.

5.2 Replacing the valve seat and valve plug
If the valve leaks, the reason preventing posi-
tive shut-off may be impurities or damaged
sealing edges.

In the first case, thoroughly clean the as-
sociated parts. In the second case, replace.

SN

42 4

Stuffing box packing

5?

43 4.1 Packing spring

4.2 PTFE V-ring packing
4.3 Packing washer

5 Volve bonnet

5.2 Threaded bushing
6  Plugstem

S S RRARAD ) T
NN L L 1L 7)) e §
A

Fig. 6 Replacing the stuffing box packing, sizes DN 1510 150 (left) and DN 200 and 250 (right)




5.2.1 Valve plug

It is good practice fo also replace the stuffing
box packing (4.2) when adding the valve
plug. Replace the plug as instructed below
(see Fig. 3). Perform the same steps as in-
structed in section 5.1. However, install a new
plug with attached plug stem in place of the
old one. The worn plug can possibly be used
agoain affer ithas been re-worked (see section
5.2.1.1). Apply lubricant to the plug stem
prior fo inserting (order no. 8150-0111).

5.2.1.1 Re-working the valve plug

Slight damages on the sealing edges of the
valve plug can be corrected by re-turning.

For valve plugs with soft sealing, re-working
is possible only up to dimension x, and only
for valves with a seat bore above 12 mm
(Fig. 7).

With seat bores of 63 or above, the entire
sealing ring can be replaced should it be
necessary (the plug parts are screwed
together).

5.2.2 Valve seat

Replace the valve seat (2) as instructed
below:

Unthread the hexagonal nuts (1.1), and lift
the valve bonnet (5), plug stem (6) and actua-
tor (8) off the valve body (1). Unscrew the
valve seat (2) using the appropriate seat
wrench tool (see table), and apply lubricant
fo the new valve seat (or possibly the old
valve seat affer re-working or thorough

cleaning) on both the thread and the sealing
conus (order no. 8150-0119) and screw in.
Place the valve bonnet (5) on the valve body
again, and secure the bolts using the hexago-
nal nuts (1.1). The table lists the tightening
torques for the seat rings and nuts holding the
body flange (permissible deviation £10 %).
Version with micro-trim element (Fig. 3.2)

In this version, the complete micro-trim ele-
ment can be unscrewed from the valve body
using a socket wrench (width across flats
SW 27) and subsequently taken apart for
cleaning purposes.

If the individual parts are damaged, the
micro-trim element should be completely re-
placed.

SAMSON seat wrench tool

More details and information on the as-

sembly procedure can be found in publica-
tion WA 029.

5“:'“mb°'° 12 | 24..48 | 63..80 | 100.200

x(max.)mm | 0.5 1.0 20 25

Fig. 7 - Valve plug with soft sealing

Table Seat wrench and tightening torques

Nominal size Seatwrench Seat thread Torque Nuts(1.1) and Torque
DN Order no. mm Nm bolts (5.4) Nm

15..25 9110-2403 M32x1.5 170 4xM10 10

32..50 9110-2464 M58x1.5 500 4xM12 30

65and 80 9110-2467 M90x1.5 1050 4xM16 60
100 9110-2471 M110x1.5 1550 4xM20 100

125 9110-4075 M125x1.5 1900 8xM16 60

150 9110-4076 M152x1.5 2600 8xM20 100

200 and 250 0900-0172 M230x3 4500 8xM27 390




5.3 Replacing the stuffing box packing, valve
plug, valve seat and bellows (for valves with
extension bonnet or bellows seal bonnet)
(Figs. 3 and 8). See also sections 5.1
and 5.2,

Separate the actuator (8) from the valve. For
this purpose, perform the following for ver-
sion: Actuator stem "extends". First apply a
pressure which exceeds the lower-rang value
to the actuator (see nameplate).

Loosen the coupling clamps connecting the
actuator stem and the plug stem, and un-
thread the annular nut (8.2). Lift the actuator
offthe valve.

Remove the nuts (6.1 and 6.2) and bolts
(5.4). Unloosen the threaded bushing (5.2).
Remove the valve bonnet (5).

NOTE

When removing the valve bonnet, take exira
care not to damage the stuffing box packing
(4.2) by the thread of the plug stem extension
(6.3). Always remove the stuffing box pack-
ing from the bonnet, and check whether it is
suitable for further use.

Remove the hexagonal nuts (1.1). Remove
the intermediate piece (12), plug stem (6)
and valve plug (3) from the valve body (1).

5.3.1 Stuffing box packing

(Figs. 2, 6 and 8)

Replace as instructed in section 5.1. To push
out, a suitable tool can be used instead of the
plug stem.

5.3.2 Valve plug

Sizes DN 150 150

Unscrewing the plug stem (6) from the plug
stem extension (6.3) requires that two nuts
(for counter holding) be screwed to the pro-
- truding thread of the extension. In order to
prevent damage with the bellows version, al-
ways make sure that no torque is transmitted
to the bellows which is screwed to the inter-
mediate piece.

10

We advise the use of a SAMSON assembly
pliers (Fig. 8.2), in which the plug stems with
10 and 16 mm @ can be clamped in the vice.
Apply lubricant to either the new or old, re-
worked valve plug (3) (order no. 8150-
0111). Check whether the two locking
washers (6.4) are still confined to the plug
stem extension (6.3). Then, screw the plug
stem tight in the plug stem extension (6.3)
(tightening torque 50 Nm for @ 10, 80 Nm
for @16 mm).

Sizes DN 200 and 250:

Remove the hexagonal screws (3.3), strain-
ing ring (3.5) and flange (3.6). Unscrew the
valve plug from the plug stem using a suitable
tool, preventing distortion of the plug stem
(this is a part with the bellows). Assemble the
new valve plug in reverse order.

Parts 3.5, 3.6 and 3.7 are omitted for the ex-
tension bonnet version, whereby the valve
plug (3) and plug stem (6) are one part.

5.3.3 Valve seat
Replace as instructed in section 5.2.2.

5.3.4 Bellows

Sizes DN 15to 150:

Unscrew the valve plug (3) along with the at-
tached plug stem (6) from the plug stem ex-
tension (6.3), considering section 5.3.2. Un-
thread the nut (6.5) using the SAMSON
socket wrench tool (order no.: 9250-
0677.72). Pull the metal bellows (6.6) along
with welded plug stem extension out of the
intermediate piece (12). Clean the sealing
surfaces on the intermediate piece. Push the
replacement bellows in the intermediate
piece, and tightly thread on the nut (6.5).
Check whether the two locking washers (6.4)
are still situated in the plug stem (6). Apply lu-
bricant (order no. 8150-0119) to the thread
of the plug stem, and screw the plug stem
fightly in the plug stem extension (6.3) (tighte-
ning forque 50 Nm for 10, 80 Nm for
16 mm).



Sizes DN 200 and 250:

Unscrew the valve plug (3) from the plug stem
as instructed in section 5.3.2, and pull out the
metal bellows (6.6) together with the plug
stem (6) upwards out of the intermediate
piece (12).

Replace the sealing ring (6.7), and insert the
new plug stem with metal bellows section
(6.6).

Screw on the valve plug, and secure using the
straining ring (3.5), flange (3.6) and screws

5.3.5 Re-assembling

Place the intermediate piece (12) on the valve
body (1), and secure using the

nuts(1.1).

Place the valve bonnet (5) on the intermediate
piece, and secure using the bolts (5.4) and
nuts. Tighten the threaded bushing (5.2).
Screw both the locknut (6.2) and the coupling
nut (6.1) onto the plug stem extension (6.3).
Mount the actuator to the valve, and adjust
the lower and upper-range value as in-

(3.7).

structed in section 2.

N

7

54

no bellows (6.6) wi

250

6.7

12
LX)
1.1

3.7—

3.8 —1

35—

Fig. 8.1-DN 150 150 with metal bellows, -
th extension bonnet

1.1 Nuts
3 Valveplug
3.5 Straining (tension) ring
3.6 Flange
3.7 Screws
4.2 Stuffing box packing
5 Valve bonnet
5.2 Threaded bushing
5.4 Bolts
6  Plugstem
6.1 Coupling nut
6.2 Locknut
63 stem extension
64 ing washers
DN 1510 80 order no. 8382-2317

DN 100 to 150 order no. 8382-2321
6.5 Nut(sizesDN 1510 150)
6.6 Metal bellows
6.7 Sealing ring (DN 200 and 250)
6.8 Sealing ring (DN 200 and 250)
11 Bellows test connection
12 Intermediate piece

0 Fig. 8.3 DN 200 and 250 with metal bellows
=3 == - —-— (and flow divider)
il no bellows (6.6) with extension bonnet
— 216

Fig. 8.2 - Clamping tool, fong order no. 9129-1995
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5.4 Replacing the stuffing box packing (or
sealing ring) for balanced valve plug (Fig. 9)
After unthreading the hexagonal nuts (1.1),
remove both the actuator (8) and the valve
bonnet (5) from the valve body.

For this purpose, perform the following for
version: Actuator stem "extends". First apply
a pressure which exceeds the lower value of
the signal range fo the actuator (see name-
plate).

Remove the stem connector (7) and the asso-
ciated nuts (6.1 and 6.2). Pull the plug stem
and the valve plug (3) out of the valve bonnet.

5.4.1 Size DN 40

Unscrew the threaded bushing (5.2). Remove
the stuffing box ing (4.2), packing
washer (4.3) and the packing spring (4.1).
Push out bushing (3.2), and replace the stuff-
ing box packing (3.1). Clean the bore in the
valve bonnet. Apply lubricant to the bushing
(3.2) (order no. 8150-0111), and press in.
Also apply lubricant to the plug stem (6) and
the effective areas of the packing (3.1).

For further assembly, proceed as instructed in
section 2.

DN 65 and 80
Sb 48 mm Sb 38 mm
DN 40 DN 50
31
|
31 \
3.2 (4} 3z
Ay 34 34
6—@—1! 2 » PR
s,
DN 200and 250 |
3 Valveplug
3.1 Po:’l:?ng, sealing ring ’
DN 10010 150 33 Watbesing |
3.4 Screw
6  Plugstem A
3. 33 ! ! |
33 sy |
34 ; e
N t —
?
Fig. 9 Balanced valve plug
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5.4.2 Sizes DN 50 o 150

Remove the screw (3.4), screw retention and
washer (3.3). Replace the stuffing box pack-
ing (3.1). Insert the washer (3.3). Insert the
screw (3.4) and retention, and screw tight.
Apply lubricant to the plug stem (6) and the
effective areas of the stuffing box packing
(3.1) (order no. 8150-0111). For further
assembly, proceed as instructed in section 2.

5.4.3 Sizes DN 200 and 250

Remove the screw (3.4) along with the reten-
tion. Lift off the ring (3.3), and replace the
stuffing box packing or sealing ring (3.1). In-
sert the ring (3.3). Insert the screw (3.4)
along with refention, and screw tight.

Apply lubricant to the plug stem (6) and ef-
fective areas of the stuffing box packing (3.1)
(order no. 8150-0111).

For further assembly, proceed as instructed in
section 2.

6. Identifying mark of the guide bushing,
valve seat and valve plug

6.1 Guide bushing

Material identification:

- No groove on the plane surface:
Stainless steel: DIN-WN 1.4305

7. Description of the nameplate

~  Sharp recessed groove:
Stainless steel: DIN-WN 1.4571
~  Flat recessed groove:
Material: Hastelloy

6.2 Valve seat

The material number is either stamped in or
engraved.
When Stellited, "st" is stamped in.

6.3 Valve plug

Mofenal identification:
No groove below the connecting thread:
Stainless steel: DIN-WN 1.4006
- Sharp recessed groove below the
connect ing thread:
Stainless steel: DIN-WN 1.4571
—  Two sharp recessed grooves:
Stainless steel: DIN-WN 1.4301
- Flat recessed groove below the connect-
ing thread:
Material: Hastelloy
For other materials, either the material num-
ber or designation is engraved.
The Kvs value and characteristic are
engraved on the valve plug.
When Stellited, "st" is engraved.

samsoN [ J[2] 3 ]
[ 4 s[5 Jon[ 6

eNL7 k. 8 [ 9]0]n

SAMSON | I

I Pos.| DN
a2 e 1B | |

Fig. 10 - Nameplate on control valve

Type designation
Modification index
Material
Order no. (pos.) and modification index
Item. no. of order
Nominal size DN
Nominal pressure PN
Ko value
Characteristic:
GLEQUALPERCENT., LN LINEAR
Sealing:
ME METAL, PT SOFT
11 DPressure i
1 or 3 flow divider
ANSI version
12 ANSI Class (pressure rating)
13 Cvvalue(Kx1.17)

VWONOOLAEWN -~

=3
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SAMSON/| 1

[2] 3][4]

Hs JFC_e6 M

7_|

Fig. 11 - Nameplate on Type 271 Actuator

6 Bench range (spring range)

7 Bench range with "pre-tensioned" springs

8. Dimensions in mm and weights

Standard version

Nominal size DN 15 |20 | 25 [ 32 [ 40 [ 50 [ 65 [ 80 [100 [ 125 | 150 [ 200 [ 250
| LengthL 130 | 150 | 160 | 180 | 200 | 230 | 290 | 310 | 350 | 400 | 480 | 600 | 730
HeightH1 80 285 325
wh 120 250
actuator
cm? 240 285 325
350 305 345
700 355 w95 | ass ool o2
515" | 550"
1400 1002
2100 1433
2800 1426
. <700 220 260 | 350 ;63, :9;,
actuator
1400 805
<2100 1060
H2 approx. 40 72 98 [ 118 ] 144 [ 175 | 235 | 260
bt 120
240 385 425
350 405 445
700 455 95 | 585 | g1 o2
615') [ 650')
Weight of valve
without actuator 5|57 [N |[12|15]|24| 304280 [120]330 380
approx. kg
"' Body material cast iron GG 25
Version with extension bonnet or bellows seal bonnet, sizes DN 15 to 150
DN 15 | 20 [ 25 [ 32 [ 40 [ 50 [ 65 [ 8 [100]125] 15
ight 625
oY | Shorfwikbalows 405 395 w5 |3 Lo
Long/long w. bellows 710 700 740 | 875 | 865 | 985
Weight | Short/with bellows 8 [ 9 [ [17]1mwB[21[32]3]e [105]15
APP=k9 [long/longw bellows | 12 | 13 | 14 | 21 | 22 | 25 | 36 | 42 | &8 | 113 | 158




Version with extension bonnet or bellows seal bonnet, sizes DN 200 and 250

Version with: Extension bonnet Bellows seal bonnet
Actuator effective area cm” 1400 2100 | 2800 1400 2100 | 2800
HeightHé with:  DN200
DN 250 1250 1480 1453 1687
Weight approx. kg DN 200 380 400 400 390 410 410
DN250 430 450 450 440 460 460
Pneumatic actuator
Actuator size cm” 80 120 | 240 | 35 | 700 | 1400 | 2100 | 2800
Diameter D 150 | 168 | 240 | 280 | 390 | 530 | 6720 | 770
Height H7 62 70 62 82 134 | 197 | 373 | 366
Height H8 163 | 157 | 163 | 183 | 235 | 298 | 374 | 447
H3 for actuator disassembly 430 | 430 | 430 | 460 | 695 | 1815 | 2375 | 2368
H5 for actuator disassembly 530 530 530 560 795
Loading pressure connection @ G(NPT) | G(NPT) | G(NPT) G (NPT) G3/4 Gl
/4 | 1/8 | 1/4 3/8
Weidlﬂ[:eﬂl Without / 2 2 5 8 2 70 280 | 350
approx. with handwheel 9 13 | 27 12 | 330 | 400
WeidﬂstaiiZ?? Without / 32 9 12 26
approx. with hondwheel 12 7 | 3
LSS L L LLLLLLLLLLLLL L
— e el
T = ’ H7
' H7
H3 Phe H8 H3
HIH 05 HIH
Type 241-1 Type 241-7
l DN 150 150 H M8 DN 1510 150
H2 |
' L H2 Sy
L l
Type 241-1
DN 200 10 250
o Hé
DN 1510150 DN 200 to 250

15



10. Customer inquiries

Always specify the Followmg important

information (see also nameplate): .

1. Order number

2. Type, product number, nominal size and
valve version

3. Pressure and temperature of the process
medium

4. Rate of flowin m°/h

5. Benchrange (e.g., signal range 0.210 1
bar) of the respective actuator

6. Indication whether or not a strainer is

installed
7. Installation drawing

SAMSON AG - MESS- UND REGELTECHNIK

WeismillerstraBe 3 - D-6031 4 Frankfurt am Main

Postfach 10 1901 - D-60019 Frankfurt am Main

Telefon (0 69) 4 00 90 - Telefax (0 69) 4 00 95 07 EB8015/8018E

S/C 11.96



Series 240
Globe Valve Type 241

Fig. 1 - Type 241 Globe Valve

1. Design and principle of operation

The single-seated Type 241 Globe Valve is
designed according to the modular-assembly
principle. This valve subassembly, combined
with an actuator subassembly (either pneu-

matic, electric or hand-operated), forms the
control valve assembly. An extension bonnet
(insulating section) or bellows seal bonnet
(metal bellows) can be added to the standard

valve version.

Edition November 1995

Mounting and operating instructions

EB8015-1E



Travel adjustment | 151080 | 10010150 | 200 a. 250
: Dimension A for 75 90 165
+0.1 +0.1 (225)
DN 200 and 250
|
e 63
|
i 53
6.1
I 62
! 52
i 6
i 42
| o
% S 4.1
i 4-5
!
I
5% E A e s v A
y () '
i
53
6.1 Z
62 6 1.1 Bonnetnuts
1.1 L 52 2 Valve seat
¥ | 542 3 Volvaplug
\\ 4.1 Packing spri
' 41 4.2 PTFE ring packing
| 5 Valvebonnet
5.1 5.1 Guide bushi
| 3 5.2 Threaded bushing
=g o 5.3 Travelindicator
6  Plugstem
: L 6.1 Coupling nut
2 6.2 Locknut
6.3 Yoke (DN 200 and 250)
7  Stem connector i
BNISI0N & sl
. 8.1 Actuator stem
Fig. 2 - Sectional drawings of Type 241 Globe Valve 8.2 Nut




The process medium flows through the valve
in the direction indicated by the arrow. In
this process, the closure member, the valve
plug (3), is adjusted in response to signal
pressure changes acting on the diaphragm
of the actuator.

The valve plug (3) and attached actuator stem
(8.1) are connected via the stem connector
(7) and secled by means of a spring-loaded
PTFE ring packing (4.2).

2. Installation

2.1 Assembling the valve and actuator,
making adjustments

NOTE

When assembling, clways observe the
"Mounting and operating instructions” of
the actuator selected.

2.1.1 Travel adjustment

When the valve and actuator are delivered
as separate subassemblies, dimension A
(from the top edge of the coupling nut to the
top edge of the valve bonnet) is adjusted ac-
cording to the table presented in Fig. 2. Al-
ways check this dimension when assembling.

2.2 Mounting posifion

There is no prescribed mounting position.
However, always note the limitations pertain-
ing to the actuator in use.

Otherwise, it is good practice to install the ac-
tuator vertically upright for valve sizes DN
100 and above, facilitating any maintenance
required.

Install the valve free of stress! If necessary,
support piping near the process connections.
Never attach braces to the valve or the actuator!

Thoroughly flush through the line prior to in-
stalling the valve!

2.3 Strainer, bypass line
We recommend that a SAMSON Type 2

Strainer be installed upstream of the valve

In order to avoid disrupting plant operation
when servicing, we also recommend that a
shut-off valve be installed both upsiream of
the strainer and downstream of the valve. A
bypass line is also recommended.

2.4 Bellows test connection (Fig. 5.1)
In order to check the bellows for leakage, the

metal bellows version contains a bellows test
connection (G 1/8) on the top flange. Espe-
cially for liquids and steam we recommend
that a suitable leakage indicator (such as a
contact-making pressure gauge, run-off in an
open pan or sight glass) be connected.

3. Operating
Observe the operating notes of the actuator
being used. They can be found in the corre-

sponding operating manual.

4. Troubleshooting

IMPORTANT:

When performing any type of servicing,
remove the actuator from the valve! For this
purpose, remove the stem connector (7) and
nut (8.2), and lift the actuator off the valve.

If external leakage occurs, the reason may be
a defective sh.lc;f'gl box or, when equipped
with a bellows, fhe metal bellows.

If the valve does not tightly seal, the reason
preventing positive shut-off may be dirt or
other foreign matter lodged between the
valve seat and the valve plug. Another reason
may be damaged sealing edges.

It is good practice fo remove the parts, clean
them thoroughly and, when necessary, re-
place.

Whenuswnblinglinvclvedways
remove pressure from the corre-

sponding part of the plant! Recom-
mendation: Remove the device.



4.1 Replacing the stuffing box packing for

standard valve versions

If the valve leaks around the stuffing box, re-

Ele.oce its ring packing (4.2) as instructed
ow:

Remove the nuts (1.1, 6.1 and 6.2)

Lift off the valve bonnet (5). Unscrew the
threaded bushing (5.2). Press out the dam-
aged ring packing (4.2) with the aid of the
plug stem (6). Pull out the valve plug (3) with
attached plug stem (6). Remove the packing
washer (4.3) and the packing spring (4.1),
and clean the packing chamber.

Apply lubricant (order number: 8150-0112
to the individual parts of the new packing
and to the plug stem.

Insert the plug stem (6) with attached plug (3)
in the valve bonnet (5). Place the valve bonnet
on the valve body again, and secure with the
nuts (1.1), noting the tightening torques ac-
cording fo the table. Install the packing spring
(4.1) and the packing washer (4.3), and
carefully slide the new packing (4.2) over the
plug stem and into the packing chamber.
Thread in and tighten the threaded bushing
(5.2). Screw the locknut (6.2) and the coup-
ling nut (6.1) onto plug stem (6), and adjust
dimension A according to the table in Fig. 2.

4.2 Replacing the valve seat the valve plug
If the valve does not tightly seal, the reason
preventing tighte shut-off may be contribut-
able to impurities or damaged sealing edges.
In the case of impurities, thoroughly clean the
parts. In the second case, replace.

4.2.1 Valve plug

We recommend that the PTFE ring packing
(4.2) also be replaced when renewing the
valve plug.

Replace the valve plug as instructed below
(Fig. 2):

Perform the same steps as instructed in sec-
tion 4.1. However, install a new plug with at-
tached plug stem in place of the old, worn
valve plug. The old plug may still be suitable
for used after it has ﬁeen re-worked (see sec-
tion 4.2.1.1). Apply lubricant (order num-
ber: 8150-0112) to the plug stem prior in-
serting!

4.2.1.1 Re-working the valve plug

Minor damage on the sealing edges of the
plug can often be corrected by re-turning.
Re-working plugs with soft sealing is only
possible up to dimension x, and only for

5.2
: 5
4.2
4.3
4.1
I 4 P:ccting
4.1 Packing spri
] \ 42 PTFE ring pocking
4 4.3 Packing wosher
x 6 5  Valve bonnet
[ 5.2 Threaded bushing
6 Plugstem
Fig. 3- Exchanging the stuffing box packing DN 15 to 150 (leff) and DN 200 and 250 (right)




valves having a seat bore larger than 12 mm
(Fig. 4).

If necessary, the entire sealing ring can be ex-
changed for seat bores 63 or greater (the
plug parts are screwed fogether).

4.2.2 Valve seat
Replace the valve seat (2) as instructed
below:

Unthread the nuts (1.1), and lift the valve
bonnet (5) with plug stem (6) and actuator (8)
from the valve body (1). Unscrew the seat (2)
using the appropriate seat wrench tool (see

table), and apply lubricant (order number
8150-0119) to the thread or sealing conus of
either the new valve seat (or fo the old seat
again following re-working or thorough
cleaning!), and screw in. Place the valve bon-
net (5) again on the valve body, and secure
using the nuts (1.1), noting the tightening tor-
ques for the seat rings and nuts of the body
flange as listed in the tables (permissible de-
viation £10 %).

SAMSON seat wrench tool

Further details and notes important to assem-
bling can be found in the publication WA
029

Seat bore 12 2410 630 10010
mm 48 80 200
x{max.)mm | 0.5 1.0 20 25
Fig. 4 - Plug with soft sealing
Table Seat wrench and tightening torque
Nominalsize | Seatwrench Seatthread | Tighteningtorque | Nuts(1.1)ond Torque
DN Order number mm Nm bolts (5.4) Nm
151025 9110-2403 M32x1.5 170 . 4xM10 10
321050 9110-2464 M58x1.5 500 4xM12 30
65 and 80 9110-2467 MP0x1.5 1050 4xM16 60
100 9110-2471 MI110x1.5 1550 4xM20 100
125 9110-4075 MI125x1.5 1900 8xM16 60
150 9110-4076 Mi152x1.5 2600 8xM20 100
200 and 250 0900-0172 M230x3 4500 8xM27 390




4.3 Replacing the stuffing box packing,
valve plug, valve seat and bellows for
valves with

(Figs. 3 and 5). See also sections 4.1 and
4.2.

Remove the nuts (6.1 and 6.2) and bolts
(5.4). Unloosen the threaded bushing (5.2).
Lift off the valve bonnet (5).

CAUTION

When removing the valve bonnet, make
sure that the thread of the plug stem exten-
sion (6.3) does not damage the PTFE ring
packing (4.2)!

Always remove the packing from the valve
bonnet, and check whether suitable for re-

use.

Remove the nuts (1.1); lift the intermediate
piece (12) with plug stem (6) and plug (3) off
the valve body.

4.3.1 Stuffing box packing

(Figs. 2, 3and 5)

Replace as instructed in section 4.1. To push
the packing out, a suitable tool can be used in
place of the plug stem.

4.3.2 Valve plug
Sizes DN 15 to 150:

Unscrewing the valve plug (6) from the plug
stem extension (6.3) requires that two nuts,
for counter-holding, be screwed onto the pro-
truding thread of the extension. In order to
prevent damage when working with the bel-
lows version, always make certain that no
torque is transmitted to the bellows, this of
which is screwed to the intermediate piece.
We recommend the use a SAMSON assem-
bly pliers (Fig. 5.2), permitting plug stems
with 10 and 16 mm @ to be clamped in a
vice.

Apply lubricant (order number: 8150-0112)
to the new or old, re-worked valve plug (3)
plug stem (6).

Check whether the two locking washers (6.4)
are still situated in the plug stem (6). Then,
firmly screw the plug stem in the plug stem ex-
tension (6.3). (Torque 50 Nm for @ 10,
80 Nm for @ 16 mm).

Sizes DN 200 and 250:

Remove the hexagonal screws, tension ring
(3.5) and flange (3.6). Unscrew the plug from
the plug stem. Use a stuiable tool in order to
prevent the plug stem (the part with the bel-
lows) from turning. Assemble the new valve
plug in the reverse sequence.

Parts 3.5, 3.6 and 3.7 are omitted for the ex-
tension bonnet version. The valve plug (3)
and plug stem () are one part.

4.3.3 Valve seat
Replace as instructed in section 4.2.2.

4.3.4 Metal bellows

Sizes DN 15to 150:

Unscrew the valve plug (3) with attached plug
stem from the plug stem extension (6.3), con-
sidering section 4.3.2.

Unthread the nut (6.5) using the SAMSOM
wrench tool (order number: 9250-0677.72).
Pull the metal bellows (6.6) with welded on
plug stem extension out of the intermediate
piece (12).

Clean the sealing surfaces on the interme-
diate piece. Slide a new bellows in the inter-
mediate piece, and firmly thread on the nut
(6.5). Check whether the two locking washers
(6.4) are still situated in the plug stem exten-
sion.

Apply lubricant (order number: 8150-0119)
to the thread of the plug stem, and firmly
screw the plug stem in the plug stem exten-
sion (6.3). (Torque 50 Nm for 10, 80 Nm for
16 mm).

Sizes DN 200 and 250:

Unscrew the plug (3) from the plug stem ac-
cording to section 4.3.2, and pull the metal
bellows (6.6), together with the plug stem (6),
upwards out of the intermediate piece (12).



Replace the sealing ring (6.7), and insert the
new plug stem with metal bellows (6.6).
Screw on the plug, and secure with the fen-
sion ring (3.5), flange (3.6) and screws (3.7).

4.3.5 Re-assembling
Place the intermediate piece (12) on the valve
body, and secure using the nuts (1.1).

Place the valve bonnet (5) on the intermediate
piece, and secure using the bolts (5.4) and
nuts. Tighten the threaded bushing (5.2).
Screw the locknut (6.2) and the coupling nut
(6.1) onto the plug stem extension (6.3). Ad-
just dimension A according to Fig. 2.

1.1 Bonnetnuts
3 Volveplug
3.5 Tensionring

3.6 Flange
3.7 Screws

Nl

5  Valve bonnet

54 m

é stem
6.1 Coupling nut
6.2 Locknut

6.6 Metal bellows

Fig. 5.1 - DN 1510 150 with metal bel-
lows;

with the extension bonnet (insulating
section), the metal bellows (6.6) is
omitted

216

Fig. 5.2 - Tongs tool order number: 9129-1995

4.2 PTFE ring packing
5.2 Threaded bushing

6.3 Extended plug stem

6.4 Locking washers
DN 151080 6
Order number: 8382-2317 7 o
DN 10010 150 4
Order number: 8382-2321 A 54

6.5 Nut(DN 1510 150)

6.7 Sealing ring (DN 200 and 250)
6.8 ;élbi:';ring(WMcldm)
1" test connecti

12 Imeﬂ'madiumpi:t::’m’2

» N

N
¥

Fig. 5.3 - DN 200 and 250 with metal bel-
lows (and flow disturber);

with the extension bonnet (insulating sec-
tion) the metal bellows (6.6) is omitted




4.4 Replacing the packing (or sealing ring)
for balanced valve plugs (Fig. 6)

Remove the stem connector (7) and the nuts
(6.1 and 6.2). Pull the plug stem with at-
tached plug (3) out of the valve bonnet.

4.4.1 Size DN 40 only

Unscrew the threaded bushing (5.2). Remove
the PTFE ring packing (4.2), packing washer
(4.3) and packing spring (4.1). Push out the

bushing (3.2), and replace the packing (3.1).

Clean the bore in the valve bonnet. Apply lu-
bricant (order number 8150-0112) fo the
bushing (3.2), and press in.

Also apply lubricant (order number 8150-
0112) to the plug stem () and contacting
(running) surface of the packing (3.1).

4.4.2 Sizes DN 50 to 150

Remove the screw (3.4) with locking device
and packing washer (3.3). Replace the pack-
ing (3.1). Insert the packing washer (3.3). In-

DN 65 and 80 ‘
Sb48mm | Sb38mm
DN 40
|
3.1
I
32 3.2§
. —. 34
6 + ! 6_//‘
|
DN 200 and 250 |
3 Vaheplug
DN100f0150 3.1 Packing,seclingring |
3.2 Bushing :
3.3 Washer (disc), ring ‘
3.4 Screw
6  Plugstem ' N ‘
3.1 33 | l NN
3.3 34— l
34 ;
\ b I/
i
Fig. 6 - Balanced valve plug




stall the screw (3.4) with locking device, and
screw in tight. Apply lubricant (order num-
ber: 8150-0112) to the plug stem () and the
contacting surface of the packing (3.1).

4.4.3 Sizes DN 200 and 250

Remove the screw (3.4) with locking device.
Lift off the ring (3.3), and replace the packing
or sealing ring (3.1). Insert the ring (3.3). In-
sert the screw (3.4) with locking device, and
screw in tight.

Apply lubricant (order number: 8150-0112)
to the plug stem (6) and the contacting sur-
face of the packing (3.1).

5. Identification marking of the guide bush-
ing, valve seat and valve plug

5.1 Guide bushing

Material identification:

- No groove on the plane surface:
Material: DIN-WN 1.4305

- Sharp recessed groove:
Material: DIN-WN 1.4571

- Flat recessed groove:
Material: Hastelloy

6. Description of the nameplate

5.2 Valve seat -

The material number is either stamped in or
engraved.

When Stellited, "st" is stamped in.

5.3 Valve plug

Material identification:

- No groove below the connecting thread:
Material: DIN-WN 1.4006

- Sharp recessed groove below the con-
necting thread:
Material: DIN-WN 1.4571

- Two sharp recessed grooves:
Material: DIN-WN 1.4301

- Flat recessed groove below the connecting
thread
Material: Hastelloy
For other materials, either the material num-
ber or the designation is engraved.
The Kvs value and characteristic are en-
graved on the valve plug.
When Stellited, "st" is engraved.

samsoN [ 1 [ 2]
l 4 JPosﬁDN
N7 Ikd 8 Jo]w0]n

SAMSON | - |
I Pos.[ N
al12cl 1B | |

Fig.7
Nameplate on valve

Type designation

Modification index

Materiol

Order no. (pos.) and modification index
ltem. no. of order

Nomit':sianN

Nominal pressure PN

K.s value

Characeristic:

GlEqJN. PERCENT., LN LINEAR

VONOOEWN—~

=

KMETAL"SOFT
11 DPressure balancing
1 or 3 flow divider
ANSI version
12 ANSI Class (pressure rating)
13 Cvvalve (Kux1.17)




7. Dimensions in mm and weights

Standard version
Nominalsize DN | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 125 | 150 | 200 | 250
LengthL 130 | 150 [ 160 | 180 | 200 | 230 | 290 | 310 | 350 | 400 | 480 | 600 | 730
H 805 fir
with actuator 360 | 390 | Actuator
220 20 | 350 100G’
1060 fiir
380" [ 415" |  Actuator
2800 cm?
H2 app 40 72 98 118 | 144 | 175 | 235 | 260
rox.
Weight,approx. kg | 5 | 5 | 7 | 11 [ 12 [ 15| 24 | 30 | 42 | 80 | 120 | 330 | 380

Version with extension bonnet or bellows seal bonnet (intermediate piece) for sizes DN 15 to 150

Nominal size DN 15 [ 20 [ 25 [ 32 40 [ 5[ 65 80 [100] 125 ] 150
Height ' 625 | 655
H6 Short/with bellows 405 395 435 635 5 555"

Long/longwith bellows 710 700 740 875 | 865 | 985
Weight, Short/withbellows | 8 | 9 | 10 | 17 | 18 | 21 | 32 | 38 | 60 | 105 | 150
approx kg long/longwithbellows | 12 | 13 | 14 | 21 | 22 | 25 | 36 | 42 | 68 | 113 | 158

Version with extension bonnet or bellows seal bonnet (intermediate piece) for sizes DN 200 and 250

Version with: Extension bonnet Bellows seal bonnet
Actuator cm” 1400 2100 | 2800 1400 | 2100 | 2800
Height H6 with: DN 200
o 1480 1453 1687
Weight, approx.kg DN 200 380 400 400 390 410 410
DN 250 430 450 450 440 460 460
"' Body material castiron GG 25

H2

DN 1510150 DN 200 and 250

10



8. Customer inquiries

(Always specify the following important in-
formation!)

)
y £

O W

Order number (stamped on the nameplate)

Type, product number, nominal size and
version of the valve

Pressure and temperature of the liquid
Rate of flow in m>/h

Indication whether a strainer is installed
Installation drawing
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Pneumatic Valve Positioner

Pneumatic motion transmitter
Type 765
SAMSON CoNTRoLS

ReoHicl €& 391

1. Construction and mode of operation

The pneumatic positioner assures a
preselected relationship between the
valve stem position (controlled variable)
and the controller output signal (signal
input). It compares the output signal

of a pneumatic or electropneumatic
control device to the control valve
position and controls the output
pressure connected to the pneumatic
actuator.

The positioner essentially consists

of a lever with shaft and measurement
spring, the diaphragm and the pneumatic
control system with nozzle, flapper
plate and amplifier.

The type T65-1 version has additional
manometers for output pressure and Figure 1: Type 765
input pressure.

The positioner operates on the force balance principle. The controlled variable x
is the position of the final control element, particularly the stroke of a control
valve. The input w is the output signal of a pneumatic controller. The output y of
the positioner is the air pressure pg¢.

For every position of the valve there is a corresponding torsion of the measuring
spring (3). Whenever the actuator or valve stem plate (20) and the pin (1.1) move,
the lever (1) and other transfer elements (2.1, 2.2, 3.1) cause the spring (3) to
rotate and the spring torsion is altered,

The input, a signel (pe) in the standard pneumatic range, produces a force on the
diaphragm (4) which is balanced by the torsion lcad of the spring (3). If the signal
Pe changes, then the feeler pin (5.1) moves. The flapper plate (6) follows this
motion and influences the nozzle (7).

The supply air is piped to the pneumatic amplifier (8) and flows via the X.~throttle
(9) and the nozzle (7) against the flapper plate (6). A change in either :ge signal
input or the actuator position causes a pressure change before and after the amplifier.
The output pressure pgy controlled by the amplifier (8) flows through the adjustable
volume throttle (10) to the pneumatic actuator. Adjustable needle valves (9 and 10)
are used for optimization and stabilization of the position-control-loop.

The lever (1) and the measuring spring (3) contained within the positioner are
adaptable to the desired valve stroke and the span of the input signal.

Edition November 1979 Mounting and operating instruction
EBB106 E



2.1 '*p : H

22 31

71— :h&

RN

72

Supply pst Pe
air

Figure 2: Schematic of the positioner

\Lﬁ
=

Stroke

2.1 Mounting positions of
nozzle and flapper for
"direct action" >

Figure 3: Positioner without cover

Legends for figure 2 and 3

lever for valve stroke
.1 Pin
.3 ©Spacer bush
Shaft
2 Zero adjusting screw
3 Attachment screw
.4 Take off device
Measurement spring
Take off ring
Screw
Diaphragm
Coupling
.1 Feeler pin
Flapper plate
Nozzle
.1 Nozzle block with
operating direction symbol
T.2 Cover plate
8  Amplifier
Q Xp-adjustment
10 Volume adjustment
11 Mounting screw
20 Plate (attached to valve stem)
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2. Attachment

The attachment parts with the product number 1.400-5745 is used for attachment of the
positioner to cast frame valves and the attachment kit with the product number
1.400-5T47, which additionally contains a mount with hose clamps, is required for rod
valves (spacer bolts).

Before actual attachment of the positioner, the coordination of the positioner and
actuator must be laid down, as the positioner is fitted either to the right or

left of the valve. Please note the corresponding illustrations 7 to 10 in section L.1.

2.1 Attachment to cast frame type valve (figures 4 and 5)

Screw the plate (20) with screws (21) (in the case of figure 5, additionally with
washer) to the coupling clamp (22) of the valve. Unscrew the cover of the positioner
and attach the device to the frame of the valve with mounting screw (11).

2.2 Attachment to rod type valve (figure 6)

Screw plate (20) with screw (21) in off-centre position on the travel indicator (24)
of the valve stem (23).

Place the mount (28) onto rod (27). Place the opened clamps (26) around the mount and
rod and slightly tighten these. Shift the mount until the plate centre (20) and mount
hold are flashed at half valve stroke. Secure the clamps and mount the positioner
with attachment screw (11) to the mount.

2.3 Housing cover

After attachment of the positioner, make sure that, when the valve is fitted, the
vent stopper on the housing points downwards.

2 21 22 23 1 20 w1 12 2 25 22

Figure L: Attachment in the case Figure 5: Attachment in the case

of cast frame version (e.g. type 2L0)
Valve DN 15...80 with actuator 80
or 240 cm® and DN 100...150 with 700 cm@

of cast frame version (e.g. type 240)
Valve DN 15...80 with actuator 350 ¢
and DN 20...80 with 700 cm®

P Q) Spu———

W S W AR 3N

Figure 6: Attachment in the case of rod
type valve (e.g. type 201)

1 Lever

1.1 Pin

1.2 HNut

11 Mounting screw
20 Plate

21 Screw

22 Coupling

23 Valve stem

24  Travel indicator
25 Indicator

26 Hose clamp

27 Valve rod (stabled)
28 Mount

24 23




3. Air connections

The air connections are designed in the form of hose with NPT 1/4" thread. The normal
types of screw connections for metal and copper pipes or for plastic hoses can be used.
Before connection of the air-lines, blow through these well. The output pressure is
conveyed to the upper or underside of the actuator in accordance with figures T to 10.

4, Operation

4.1 Coordination of positioner and actuator

The position of attachment is dependent on the type of actuator, of input signal and
of the operating direction. The mounting of the positioner has to be arranged according
to Fig. 7 to 10.

Each subsequent conversion such as, fo example reversing of operating direction of

the positioner or reversing of the actuator, "spring opening" to "spring closing”
actuator or vice versa, also means an alteration of the positioner's place of
attachment.

Pgt

Pe

Figure 7: "Spring closing" actuator Figure 8: "Spring closing" actuator
attached on the left, attached to the right,
operating direction > operating direction<>
=
AF Pst
supply
- —— pe

Figure 9: "Spring opening" actuator Figure 10: "Spring opening" actuator
attached to the right, attached to the left, ’
operating direction >> operating direction<>

4.1.1 Determination and reversion of the operating direction (figures 7 to 10 and

i 11

For an increase in the input pressure p. (signal input), the output pressure pgt may
increase (direct action >) or may decrease (reverse action<>). This is exactly the
same for a decreasing input signal p,; in the case of direct action>, a decreasing
output pressure is obtained and an increasing output pressure is obtained in the case
of reverse action<>.

There are lateral markings for the operating direction (>>and<>) ont the nozzle block
(7.1). One of the two markings is covered by the angular tab of the covering plate
(7.2) with the result that the visible marking indicates which operating direction
has been set.

If the desired operating direction (figures T to 10) does not agree with the visible
marking or if the operating direction is to be altered, proceed as follows: unscrew
both serews (7.3) of the covering plate whilst holding the nozzle block. Remove the
cover plate.

4




Once again place the nozzle block (7.1) in position shifted by 180° and secure this.
It is absolutely necessary to ensure the correct position of the nozzle block with
the flapper plate to the feeler pin of the coupling (5) as shown in figure 11. If,
after laying down coordination, the operating direction is to be reversed, the
positioner must be screwed onto the other side of the valve. Ensure correct
positioning of lever (1) and plate (20) (figures 7 to 10).

Increasing/increasing operating direction
Flapper plate below the feeler pin I 2

T.1 Nozzle block
T.2 Cover plate
T.3 Berew

Visible Feeler  Flapper
marking >> 723 71 72 pin plate

Increasing/decreasing operating direction =
Flapper plate above the feeler pin [._

+

Visible l Feeler Flapper
marking S>Hm A" pin plate

Figure 11: Reversal of the nozzle block

R

4.2 Beginning of operation and signal input span

Each positioner contains a measurement spring (1,2 or 3) which can be adapted to the
desired valve stroke and the span of the input signal. The lettering inside of the
cover specifies the relationship of the valve stroke and the signal input span A p.
Normely this is 0.8 bar. A signal input span of 0.4 bar is only required for split
range operation. The range can be altered by subsequently replacing (section k.5)
the measurement spring.

When adjusting the positioner, the stroke must be adapted to the signal input and
vice versa. In the case of a signal input span Ap of 0.8 bar (e.g. from 0.2...1 bar),
the stroke must also pass through its complete range of 0...100%. The beginning of
operation is then at 0.2 and the end value at 1 bar. During split range operation,
the actuator operates with the lower signal input span Ap of 0.4 bar. In this case,
the beginning of operation is either at 0.2 bar or at 0.6 bar and, accordingly, the
end value is at 0.6 or 1 bar.

The beginning of operation is set with the screw (2.2), the signal input span and
thus the end value is set with pin (1.1). For adjustment, the control signal input E
must be linked to & compressed air source with a maximum of 1.5 bar via a signal
pressure regulator and a control manometer and the supply air input Z must be linked
to an air supply.

§.2.1 usting the beginning of ration (e.g. 0.2 bar
Refer also to section 4.3

Adjust the input pressure to a 0.2 bar beginning of operation by the signal pressure
regulator. Turn screw (2.2) until the valve stem thus begins to move from its rest
position (observe the valve stem with travel indicator). Remove the input pressure
from the regulator and slowly increase once again. Check whether the valve stem begins
to move at exactly 0.2 bar and, if necessary, correct this.

5



or the stroke (

Once the beginning of operation has been adjusted, increase the input pressure with
regulator to 1 bar. At the end value of exactly 1 bar, the valve stem must be at a
standstill and must thus have passed through 100% stroke. If the end value is not
correct, the pin (1.1) must be shifted as follows for correction:

Shift to the lever end ——> stroke increases
Shift to the point of rotation ——> stroke decreases

After correction, remove the input pressure and increase this once again. First of
all check the beginning of operation and then the end value. Repeat correction until
both values are correct.

4.3 Adjustment of the P-band (Xp)

The Xp-throttle (9) is normally set to a lower value (open approximately 1 rotation).
In the case of unstable behaviour of the position control loop, the range must be
increased. However), remember that the end value of the signal input is also altered
by means of subsequent correction. Therefore, after this, the beginning of operation
and the end value must be checked and, if necessary, correct it. ‘

4.4 Adjustment of the volume (Q)

In order to enable better adaptation of the positioner to the dynamic behaviour of
smaller actuators, the air output capacity can be accordingly reduced from its maximum
value by means of the volume throttle (10).

4.5 Replacement of the measurement spring (figure 3

If the range is to be altered or converted to split range operation, the measurement
spring must be replaced as follows:

First of all unscrew screw (3.2) from the measurement spring, then release the screw
(2.3) and remove the lever with shaft.

Replace the measurement spring, then place the lever with shaft through the measure-
ment spring and bush with zero point adjustment (2.4). Secure the measurement spring
with screw (3.2). Shift the bush and shaft towards each other so that the screw (2.3)
meets the flattened part of the shaft. Secure screw (2.3); there should be a play

of 0.1...0,2 mm between the lever (1), the spacer bush (1.3), the measurement spring
(3) and the housing.

5. Use of the positioner as pneumatic motion transmitter (figure 12)

In this application, the travel of a controlled valve or another device is measured
and converted into an output signal (p,) from 0.2...1 bar or 1...0.2 bar. Refer to
figure 12 for attachment.

Note: The visible marking of operating direction on the nozzle block must always be
set to reverse action<>.

The relation of 0...100% valve travel to the output signal 0.2...1 bar (or 1...0.2 ‘
bar) is laid down during the setting of beginning of operation (screw 2.2) and end
value (pin 1.1). Operations then correspond with those in sections 4.2.1. and %.2.2.




"Spring closing" actuator

Pst increasing/pp increasing Pst increasing/pp decreasing
(0.2...1 bar) (1...0.2 bar)

"Spring opening" actuator

Pat increasing/pA increasing Pgt increasing/p, decreasing
(0.2...1 bar) (1...0.2 var)
[ Pst . e

Air supply I i i
Py Py < LmJ
Air supply

Figure 12: Pneumatic motion transmitter

6. Attachment of two devices (as positioner and motion transmitter)

If two devices are to be attached, first of all the place of attachment of the
positioner must be laid down in accordance with figures T to 10.

It is then only possible to attach the motion transmitter to the other gide of the
valve. If the relationship of the input pressure pgy to the output signal p, (figure
12) does not agree with the required relationship, the motion transmitter t be
shifted by 180°. The valve travel is then transferred via plate (20) from the attached
assembly to the other side of the valve stem (refer to figure 13, figures 4 and 5).

In order to enable attachment of the plate to the valve stem, the coupling (22) must
be removed and the clamp without stay must be replaced by a clamp with stay (refer

to section 7.2.1) for the order number).

If the coupling consists of clamps without stays with a indicator (figure 5), an
additional indicator (order number 0.200-007k) must be mounted for the second plate.

Proceed in accordance with sections 4.2.1, 4.2.2 and 5 for adjustment of the
positioner and pneumatic motion transmitter.

/{— Plate
)

11

Motion

Positioner trans—
mitter

Figure 13: Schematic for attachment




7. Accessories, attachment parts

7.1 Accessories

order number
Measurement spring 1 0.2...1 bar 1190-0736
Measurement spring 2 0.2...0,6 or 0,6...1 bar (split range) 1190-0737
as well as for 0.2...1 bar
Measurement spring 3 0.2...0,6 or 0,6...1 bar (split range) 1190-0738
Lever I 157 mm 1190-2983
Lever II 210 mm 1190-3916
Mancmeter attachment block with manometer (bar) 1400-5748
7.2 Attachment components
Attachment kit for cast frame valves 1400-5745
in accordance with Namur
Attachment kit for cast frame and rod type valves 1L00-5T4T
rod diameter 18...32 mm in accordance with Namur
7.2.1 Additional attachment parts
Clamp with stay for 80 and 240 cm® actuator 0.300-032k
Clamp with stay for 350 and 70O cm® actuator 0.300-052k
Indicator 0.200-007Tk
8. Dimensions in mm
Air connections
Supply, input and output pressure connections: NPT 1/L"
1/4" - 18 NPT 95
Remote |
control signal
Signal pressure §
Air supply
1/4" - 18 NPT connections Namur ridb 58
c e -8
3 ! I T
a R
i A_T_l
M~Mounting
W screw M8
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Series 240
Pneumatic Control Valve Type 241-1

1. Construction and Mode of Operation

The Type 241-1 Pneumatic Control Valve
comprises a Type 241 Single-Ported Globe
Valve and a Type 271 Pneumatic Actuator.
By means of the modular assembly type

the actuators are exchangeable and the
Standard version can be completed to a
version with insulating section or a
version with additional metal bellows
seal.

The medium flows through the valve as
indicated by the arrow. The position

of the plug (3) is changed by the signal
pressure acting on the diaphragm of the
actuator.

The valve plug stem (6) with the atta-
ched plug is connected to the stem (8.1)
of the actuator via the coupling (T7)

and is sealed by means of the spring-
loaded PIFE-V-ring packing (4.2).
Depending on the position of the springs
inside the actuator they open or close the
valve when the pressure acting on the
diaphragm is reduced or upon air failure.
The valve closes or opens with increa-
sing pressure against the force of the Fig. 1 * Type 241-1
springs.

1.1 Possibilities of exchanging the Actuator

The Type 241 Valve can be equipped with a Type 271 Pneumatic Actuator (with or
without handwheel), a Type 273 Hand-operated Actuator, or an Electric Actuator.

A pneumatic actuator (with or without handwheel) can be exchanged for a pneumatic
actuator of different effective area in the case of nominal valve sizes of

15 to 80 mm. Tebles 1 and 2 indicate which valve can be combined with which
actuator.

If the actuator (80 or 240 cm@) for valves DN 15 to 80 mm is exchanged for a
larger actuator (350 or 70O em<), also the coupling nut (6.1)and the coupling (T7)
must be exchanged. The new coupling to be installed is supplied with the new
actuator (it is part of the actuator). The new coupling nut (having & top
diameter of 16 mm) and the pointer required in addition are included in an extra
package (Product No. 1.400-5510) attached to the actuators 350 cm? and T0O cm®.

Edition August 1980 Mounting and operating instruction
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Table 1 Possibilities of exchanging the actuator for standard-version valves
valve DN Pneumatic Actuator Type 271 (with or without handwheel)
i 80 und 250 cm? for travel 15 mm
80 350 cm? for travel 15 mm
20...80 700 cm? for travel 15 mm
100...150 700 cm® for travel 30 mm

In the case of nominal valve sizes of 15 to 25 mm and & k

value

of 0.1 to 1.0 a 350 ecm= actuator is not required.

Table 2 Possibilities of exchanging the actuators for valves with balanced plug.

Valve DN Pneumatic Actuator Type 271 (with or without handwheel)
80 und 240 cm® for travel 15 mm

25...80 >
350 cm for travel 15 mm

100...150 T00 cm2 for travel 30 mm

1.1

8.2
8.1
D3

6.1
6.2

Valve body

Kuts

Seat

Plug

Spring
PTFE-V-ring packing
Bonnet

Guide bushing
Threaded bushing
Travel indicator
Plug stem
Coupling nut
Lock nut
Coupling
Actuator
Actuator stem
Nut for actuator

.
—_

i
o~
N =

L
w
DO®= NN\ AN & 5 W N - =

n =

5.2

.
W -

.
N -

4.1
5.1

Fig. 2 * Sectional view Type 241-1




80 cm2 240 cm? 350 cm2 700 cm?

TETS

Actuator \_v_/ \ /

@'—Couplmg

comprising:
2 clamps

2 bolts M
2 nuts

700 cm?2 actuators;

Extra package > ® 16—
attached to 350 and éj.
|

can be purchased

|
separately, specify M10
Product No1400-5510
Includes coupling nut
and pointer. /
¢ 10— Y6 T
oupling nut
M16 |

Valve —

DN15...80

Assembly of the various valves and actuators with their couplings




2. Assembly of valve and actuator

If the valve and the actuator have not been assembled already by the manufacturer,
or if the original actuator of a valve is to be exchanged for an actuator of a
different version, assembly shall be effected as described below.

Caution:

In the case of valves with "spring closing" actuator apply actuator with signal
pressure prior disassembly that the plug removes from seat.

2.1 Type 271 Pneumatic Actuator with or without manual adjustment
(Figs. 2 and 3, Tables 1 and 2)

2.1.1. Actuator with 80 and 240 cm® diaphragm on DN 15 to B0 valves
and actuator with 700 cm® diaphragm on DN 100 to 150 valves

Remove clamps of coupling (7) and nut (8.2) from the actuator (8). Place actuator
(8) on bonnet (5), attach and tighten nut (8.2). Attach the two clamps of the
coupling (7) to the actuator stem (8.1) and nut (6.1) as shown in Fig. 3 and

screw together using the two hex head bolts end nuts that are part of the coupling.

2.1.2 Actuator with 350 cm® diaphragm on DN 15 to 80 valves

Remove clamps of coupling (7) and nut (8.2) from the actuator (8). Remove coupling
nut (6.1) from valve and replace by coupling nut from the extra package. Place
actuator (8) on bonnet (5), attach and tighten nut (8.2). Attach the two clamps
of the coupling (7) to actuator stem (8.1) and nut (6.1) as shown in Fig. k.

Place pointer (6.3) form the etra package on the right-hand clamps so that its

tip points to the travel indicator (5.3) and screw together using the two pex
head bolts and nuts that are part of the coupling.

© Q) ., ©
—7
S Bonnet
—5 5.3 Travel
indicator
— 5.3 6.3 Pointer
7 Coupling
8.1 Actuator
@ = lo
Fig. 3 * (top view) Fig. 4 * (top view)
Position of coupling of DN 15 to 80 Position of coupling and pointer of
valves with 80 and 240 cm® actuator, DN 15 to 80 valves with 350 cm
and of DN 100 to 150 valves with T0O cm2 actuator, and DN 20 to 80 valves with
actuator. 700 em® actuator.

2.1.3 Actuator with 700 cm® diaphragm on DN 20 to 80 valve

A) Valve with "spring closing" actuator

Remove clamps of coupling (7)and nut (8.2) from the actuator (8). Remove coupling
nut (6.1) from valve and replace by coupling nut from the extra package. Apply a
signal pressure to the diasphragm of actuator (8) (air connection at lower actuator
case). Reduce signal pressure until actuator stem (8.1) contacts nut (6.2).
Attach the two clamps of the coupling (7) to the actuator stem (8.1) and nut (6.1)
as shown in Fig. 4. Place pointer (6.3) from the extra package on the right-hand
clamp so that its tip points to the travel indicator (5.3) and screw together
using the two hex head bolts and nuts that are part of the coupling.

B) Valve with "spring opening" actuator

Remove clamps of coupling (7) and nut (8.2) from the actuator (8). Remove coupling
nut (6.1) from valve and replace by coupling nut from the extra package. Place
actuator (8) on beonnet (5), attach and tighten nut (8.2). Apply signal pressure
to the diaphragm (air connection at upper actuator case) until actuator stem (8.1)
contacts nut (6.1). Further assembly as described in A), second section.




3. Valve adjustment

When the valve is supplied assembled completely with the actuator, the signal
pressure range has been adjusted by the manufacturer in compliance with the
actuator signal pressure range (indicated on the actuator nameplate or on the tag
attached to the valve).

3.1 Position of the low-nois plug

Valves having a seat bore of 38 mm or greater are equipped with low-noise plugs
(asymmetrical plug configuration). In order to achieve optimum efficiency, the

plug should be installed as shown in Fig. 5. Subsequent checking is possible by
removing the bonnet (5).

= |
Stud
* 5 Bomnet
| 1 6 Plug stem
Direction of Flow 6.1 Coupling nut
(valve entry) 61 6.2 Luck nut
2
A
— ()
5
DN | 15...80 |100...150
x in mm
(at closing valve)| 75 + 0,1]| 90 + 0,2
Fig. 5 * Position of the
asymmetrical low-noise plug Fig. 6 * Travel adjustment

é.e Travel adjustment (Fig. 6)
en ve and actuator are supplied separately, the dimension x has been adjusted
according to Table Fig. 6. When the actuator is mounted on the valve so adjusted,

a zero shift of up to # 5% of the signal pressure range may occur due to the
actuator manufacturing tolerances.We, therefore, recommend to check dimension x
upon assembly of valve and actuator using Table in Fig. 6 and, if necessary,
adjust the coupling nut (6.1) as follows:

Loosen lock nut (6.2), adjust coupling nut (6.1) in compliance with dimension x and
tighten lock nut again.

Caution: The dimensions specified in the table are applicable only if the springs
have not been pretensioned. In the case of an actuator with pretensioned springs,
adjust valve as described in seetion 3.3.2

If a more precise adjustment of the signal pressure lower-range or upper-range
values is required, the valve will have to be adjusted as described in section 3.3

3.3 Adjustment of the signal lower-range value (valve with "spring closing" actuator)
or the signal pressure upper-range value (valve with "spring opening" actuator) (Fig. ‘

Example: Signal pressure range 0,2 to 1 bar

3.3.1 Valve with "spring closing" actuator

Loosen coupling (7) and lock nut (6.2). Apply signal pressure to the actuator (8)
(air connection at lower actuator case). Reduce signal pressure until the pressure
gauge indicates the desired signal pressure lower-range value (0,2 bar). Turn
menually nut (6.1) until it contacts the actuator stem (8.1). Tighten lock nut (6.2)
and screws of coupling (7).

3.3.2 Valve with "spring closing" actuator with pretensioned springs
In the case of DN 15 to 80 spring pretension may amount to approx. 15% of the nominal

travel or the signal pressure span; resp. in the case of DN 100 to 150 approx. 25%.
If, for instance, a pretension of 0,1 bar is desired with the signal pressure range
being 0,2 to 1 bar, the signal pressure lower-range value is shifted to 0,3 bar.
Adjustment shall be accomplished in compliance with section 3.3.1.

3.3.3 Valve with "spring opening" actuator

Loosen coupling (7) and lock nut (6.2). Apply the signal pressure to the actuator (8)
(air connection at upper actuator case). Increase signal pressure until the pressure
gauge indicates the desired signal pressure upper-range value (1 bar). Turn manually
nut (6.1) until it contacts the actuator stem and the plug sealing edge contacts

the seat sealing edge. Tighten lock nut (6.2) and screws of coupling (7).

é




4, Mounting
4.1 Mounting position

The valve assembly may be mounted in any desired position. The valve must be in-
stalled free of stress. If necessary, support the piping near the point of connec-

tion. Never attach supports to the valve or the diaphragm actuator.
Flush pipe thoroughly prior to installing the valve.

4.2 Signal pressure piping

Connect signal pressure pipe to the lower actuator case of valves with "spring
closing”" actuator and to the upper actuator case of valves with "spring opening"
actuator.

With an effective diaphragm area of 80 and 240 em?:

Threaded connection R 1/4".

With an effective diaphragm area of 350 and TOO cm?:

Threaded connection R 3/8".

4.3 Strainer, by-pass line

It is recommended to install a SAMSON Strainer Type 2 ahead of the control valve.
For the maintenance of the control valve without interrupting process operations,
it is recommended to install a by-pass line with shutoff valves.

4.4 Test connection (Fig. 11)

The version with metal bellows seal is provided with a test connection (11) at
its top flange for checking the replaceable stainless steel bellows (6.6). It is
recommended mainly for fluids and vapours to connect there a suitable leakage
warning (as contact pressure switch, run off into a open pot or inspection glass).

5. Operation

5.1 Reversal of actuator action

If actuator action should be reversed carry out as described below. (no additional
components or special tools are required for this).Remove coupling (7) and nut (8.2)
and 1lift actuator off the bonnet (5).

10 9

87 84
8.5

8.6
83 8.7

82 8.8
8.1 8.9

Spring opening spring closing

BN Signal px\'essure

8.1 Actuator stem 8.5 Upper diaphragm case 8.9 Nut

8.2 Nut 8.6 lower diaphragm case 9 Vent plug

8.3 Springs 8.7 Diaphragm plate 10 Signal pressure
8.4 Diaphragm 8.8 Nut connection

Fig. 7 * Sectional view of actuator




5.1.1 Valve with "spring closing” actuator to valve with "spring g%g " actuator
Unscrew screws and nuts of actuator and remove upper diaphragm case (8.5). Take

out springs (8.3) and withdraw actustor stem (8.1) with diaphragm plate (8.7) and
diaphragm (8.4) from lower case (8.6). Unscrew nut (8.8) while holding the nut (8.9)
s0 as not to damage the actuator stem (8.1) Turn over diaphragm plate with dia-
phragm and replace nut. Grease actuastor stem with lubricant (Ordering No. 8.160-0119).
Put diaphragm plate (8.7) into upper case insert springs and push lower diaphragm
case over actuator stem (8.1). Screw cases together again, and unscrew vent

plug (9) from upper case and screw it into the lower case.

The springs, which now exert a force against the diaphragm plate from lower side
open the valve through actuator stem and valve stem. The signal pressure is trans-—
ferred through the upper connection (10) into the upper diaphragm chamber. If the
signal pressure rises, ist closes the valve against the force of the springs.
Assemble actuator and valve as described in section 2.

5.1.2 Valve with "spring opening" actuator to valve with "spring closing" actuator
Unscrew screws and nuts of actuator and remove upper diaphragm case (8.5) withdraw

actuator stem (8.1) with diaphragm plate (8.7) and diaphragm (8.4) from lower
case (8.6). Take out springs (8.3). Unscrew nut (8.8) while holding the nut (8.9)
so as not to damage the actuator stem. Turn diaphragm plate and diaphragm over
and replace nut. Push actuator stem (8.1) through lower diaphragm case and insert
springs. Replace upper diaphragm case. Screw cases together again, and unscrew
vent plut (9) from lower case and screw it into the upper case.

The springs, which now exert a force against the diaphragm from above, thus close
the valve through the actuator stem and valve stem. The control pressure is trans-
ferred through the lower connection into the lower diaphragm chamber. If the
control pressure rises, it opens the valve against the force of the springs
Assemble actuator and valve as described in section 2.

For further details see the mounting and operating instruction for the pneumatic

actuator EB 8075/8085.

6. Troubleshooting

6.1 Replacement of the stuffing box king of Valves in standard version

If there is a leak at the valve stuffing box the packing (4.2) shall be replaced
as follows:

Remove coupling (7) and nut (8.2) and 1ift actuator (8) off the bonnet (5).

.2 Threaded bushing

L
L
N
5 Bonnet
5
6 Plug stem

Fig. 8 ° Replacement of the stuffing box packing

Caution:

In the case of valves with "spring closing” apply actuator with signal pressure
prior disassembly that the plug removes from seat.

Remove nuts (1.1, 6.1 and 6.2), bonnet (5) and unscrew threaded bushing (5.2).
Push out the defect packing (4.2) using the plug stem (6). Pull out plug with
plug stem. Remove disc (%4.3) and spring (4.1) and clean packing chamber.

Gease the components of the new packing (4.2) and plug stem with lubricant (9.1)
(see section 9).

Install plug stem (6) with plug into bonnet (5). Place bonnet again on valve body
and attach with nuts (1.1). Install spring (4.1) and dise (4.3) and slip new packing
carefully over the plug stem into the packing chamber. Apply and tighten firmly
threaded bushing (5.2). Serew lock nut (6.2) and nut (6.1) on plug stem.

Install actuator as described in section 2. Adjust signal pressure lower-range
value or upper-range value as described in section 3.3.



6.2 Replacement of plug and/or seat:
If the value does not shut off properly, the cause may be:

a) Tight shutoff is prevented by dirt or foreign matter between seat and plug.
b) Sealing edges of plug and/or seat are defect.

6.2.1 P1

It is recommended to replace the stuffing box packing (4.2) when replacing the
plug. Replace plug as follows (see Fig. 2):

Carry out the procedure described in section 6.1. Replace old plug by a new plug
(3) with plug stem (6). Perhaps the old plug can be used again after it has been
reworked (see section 6.2.1.1). Grease plug stem (6) with lubricant (9.1) (see
section 9) prior to installation. In the case of an asymmetrical plug bear in
mind the mounting position (see section 3)!

6.2.1.1 Reworking the

Minor defects at the sealing edges of the plug can be removed by reworking.

In the case of soft-seat plugs reworking is possible only up to dimension x and
only with valves having a seat bore of more than 12 mm (Fig. 9).

seat bor § x (max.)
12 0,5 mm

2h... 48 1,5 mm

63...130 3,0 mm

Fig. 9 - Reworking a soft-seat plug

6.2.2 Seat

Replace seat (2) as follows: Unscrew nut (1.1) and lift bonnet (5) together with
plug stem (6) and actuator (8) off the body. Unscrew seat using the proper seat
wrench (see Table 3). Apply lubricant 9.2 (see section 9) to new seat (or the old
seat following reworking or thorough cleaning) at thread and at the sealing cone,
and screw in,Flace bonnet (5) on body again and fasten by means of nuts (1.1).

Table 3 Table 4 Table 5
Seat wrench b e Seat thread Torque DN Screws |Torque
for DN M 32 x1,5 180 Nm 15...25 |4 x M 10| 20 Bm
Dves. 29 9.110-16k4 M 58 x 1,5 590 Nm 32...50 |45 x M 12| 35 Nm
Xise 50 9.110-1653 M 9 x 1,5 1400 Nm 65...80|4 x M 16| 90 Nm
65... 80 9.110-1661 M 110 x 1,5 2030 Nm 100 k x M 20[170 Nm
100 9.110-1668 M 125 x 1,5 2240 Nm 125 8 x M 16| 90 Nm
125... 150 1.230-1822 M 152 x 1,5 2520 Em 150 8 x M 20| 170 Bm
6.3 Replacement of stuffing box packing, plug, seat, and bellows of valves with

insulating section or metal bellows seal

\Figs. 2,10 and 11)- See also section 6.1 and 6.2

Remove coupling (7) and nut (8.2). Lift actuator (8) off bonnet (5).

Remove nuts (6.1, 6.2) and bolts (5.4). Loosen threaded bushing and remove bonnet.
Caution: When removing the bonnet, make sure that the stuffing box packing (4.2)
will not be damaged by the thread of the plug stem extension (6.3). Remove packing
in any case from bonnet and check whether it is still fit for further use. Remove
nuts (1.1); remove intermediate section (12) with plug stem (6) and plug (3) from
body (1).

6.3.1 Stuffing box packing
Replace as described in section 6.1. For pushing out another tool msy be used in
place of the plug stem.
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Fig. 10 ° Insulating section Fig. 11 * Metal bellows seal
4.2 Packing
5 Bonnet
5.2 Threated bushing
5.4 Secrews
6 Plug stem
6.1 Coupling nut
6.3 Plug stem extension
6.4 Ball
6.5 Nut
6.6 Metal bellows
11 Test connection
12 Intermediate section
13 Insulating section
6.3.2 Plug

For screwing out the plug it is necessary to screw two lock nuts on the exposed
thread of the extension for counterholding. When valves with metal bellows seal
are involved it is absolutely necessary to ensure that no torque is transferred
to the bellows which is screwed together with the plug stem extension. It is
recommended to prepare a clamping tool (Fig. 12) for the vise and use it.

Caution, the sealing edge of the plug must'nt be damaged.

Grease plug stem (6) of new or old, reworked plug (3) with lubricant 9.1 (see
section 9). Check whether ball (6.4) is still located in the plug stem (6);

subsequently, screw the plug stem firmly into plug stem extension.

Caution :

metal bellows seal or insulation section at a later date, the plug stem (6) must

be bored as shown in Fig. 13 to accomodate the ball (6.4).

10

If a standard valve version is to be converted into a version with




Seat bor me-seal PTFE-seal
3 10 10 (12)%
6 10 10 (1%
12 14 10 (16)%
2k 27 29
31 34 36
38 51 42
48 51 52
63 66 67
80 83 84
100 103 106
: 110 113 116
130 133 136
| e % Do not clamp this plugs at
| ST TR L the external Diameter
disseter of the plug

(see Tuble besides)

Fig. 12 * Clamping tool and table external diameter of the plug

» 115
-
L
Fig. 13 * Boring of plug stem for ‘H s
version with metal bellows seal or _.J 10 )
insulation section. SR —-» 16

6.3.3 Seat

Replace as described in section 6.2.2

| ‘AM
Unscrew plug (3) with plug stem (6) from plug stem extension (6.3), see sec—

tion 6.3.2. Unscrew nut (6.5) using SAMSON-socket wrench (Product No. 9.250-0677.72).
Pull bellows (6.6) with welded-on plug stem extension (6.3) from intermediate
section. Clean sealing surfaces of intermediate section. Slip new bellows into
intermediate section and screw in firmly nut (6.5). Check whether ball (6.4) is
still located in the plug stem (6). Grease plug stem thread with lubricant 9.2

(see section 9) and screw plug stem firmly into the plug stem extension (6.3).

6.3.5 Assembly

Place intermediate section (12) on body (1) and fasten with nuts (1.1). Place bonnet
(5) on intermediate section and fasten with bolts (5.4) and nuts. Tighten threaded
bushing (5.2). Screw lock nut (6.2) and nut (6.1) on plug stem extension (6.3).
Attach actuator as described in section 2. Adjust actuator as described in section 2.

6.4 Replacement of sealing of balances plugs

Remove actuator (8) and bomnet (5) after Tunscrewing nuts (1.1). Remove coupling (7)
and nuts (6.1 and 6.2). Push out plug stem (6) with plug (3) from bonnet.
n

6.4.1 Nominal sizes to 40 mm (Fig. 14)

Unscrew threaded bushing (5.2). Remove packing (4.2), disc (4.3) and spring (k.1).
Push out bushing (3.2) and replace sealing ring (3.1). Clean bor in bonnet (5).
Grease bushing (3.2) with lubricant (9.1) (see section 9) and press in. Also, grease
plug stem (6) and contact surface of sealing ring (3.1) with lubricant 9.1. Then
proced as described in section 2.

6.4.2 Nominal sizes 50 to 150 mm (Fig. 15)

Remove screw (3.4), serrated lock washer and disc (3.3). Replace sealing ring (3.1).
Install disc (3.3), attach screw (3.4) with serrated lock washer and screw in
firmly. Grease plug stem (6) and contact surface of sealing ring (3.1) with lubri-
cant 9.1. Then proceed as described in section 2.

3 Plug
3.1 Sealing
ring \\
3.2 Bushing | :%
3.3 Disc %
/ | 3.4 Screw 2%
& a8 V. 3
) e 5
o \’\—3.2 =t \\g.i
N ¢ N7 6
- ]—T 7//1 7 \\: Vs 3
T NZR
Fig. 14 Fig. 15
Balanced plug DN 25...40 Balanced plug DN 50 or 65...150

I. 8ign of guide bushing (5.1) and threaded bushing (5.2), seat (2) and plug (3)
7.1 Guide - and threaded bushing

no groove at plane surface Material : 1.4006
Vshrap cutted out groove Material : 1.45T1
1rplane cutted out groove Material : Hastelloy

1.2 Seat

1.1 Sign of material: Material-No. is staved in or engraved
1.2 For stellited seats "st" is engraved

3 P1

1.1 Sign of material
no groove below threaded connection Material: 1.4006
“V'sharp cutted out groove Material: 1.4571
Wplane cutted out groove Material: Hastelloy

other materials: material number or designation are engraved.

1.2 k__-value and characteristic (glp or lin) are engraved.
1.3 PSP stellited plugs "st" is engraved behind k,,s“'&l“e
and characteristic (glp or lin).



8. Deseription of Nameplate

Material designation
Type designation
Product No.

Order number

Metallic or PTFE seal

Flow characteristic

(equal {ercentage (glp) or linear (1in)
kyg value

Nominal pressure

Fig. 16 * Nameplate

9. Lubricants: The following lubricants are available:

9.1 Lubricant Ordering No. 8.150-0112
9.2 Lubricant Ordering No. 8.150-0119
10. Enquiries

When making enquiries please advise the following

. Order No. (embossed in nameplate)

Type, product number, nominal size and valve version

Pressure and tempitature of the medium

Rate of fluw in m”/h

Signal pressure range (e.g. 0,2 to 1 bar) of attached actuator
Has a strainer been installed?

Installation drawing

AWV EFEWN =

Foreign patens for Pneumatic Actuator Type 271:
Great Britain, France, Italy, Netherland, Austria

SAMSON AG

MESS- UND REGELTECHNIK

D 6000 Frankfurt 1 - Telefon (0611) 40090
Weismillerstrofle 3 - Telex 417288 soms d
Postfach 4147

EB 8015E



Series 5000
Electropneumatic Converters
(i/p Converters)

Type 5288

Fig. 1 * Type 5288-11
i/p Converter, plug-in
instrument for measuring
circuits, without cover
plate (20)

Fig. 2 « Type 5288-12 Double i/p Converter,
plug-in instrument, upper conversion unit
without cover plate and lower conversion
unit with cover plate

‘ 1. Description

1.1 Application

Instruments serve for conversion of
standard dc current signal into a
standard pneumatic signal of
0.2...1.0 bar or 3...15 psi,
primarily for the change-over from
electrical measuring systems to
pneumatic controllers, or from
electrical ccntrollers to pneumatic
control valves.

a

Fig. 3 - Type 5288-5k i/p Converter
for valve positioning, switchboard
instrument (housing open)

Edition April 1983

Mounting and operating instruction
EB 5288 E



1.2 Versions

Type 5288-11 (Fig.1) - i/p Converter,
plug-in instrument with 1 i/p conversion
unit.

Type 5288-12 (Fig.2) - Double i/p Con-
verter, plug-in instrument with 2 i/p
conversion units.

Type 5288-14 - i/p Converter, switchboaré
instrument for mounting on top hat rails.

288-51 * i/p Converter for valve
positioning, plug-in instrument with
1 i/p conversion unit.

Type 5288-52 - Double i/p Converter,
plug-in instrument with 2 i/p conversion
units.

Type 5288-54 (Fig.3) - i/p Converter for
valve positioning, switchboard instrument

with 1 i/p conversion unit for mounting
on top hat rails.

1.3 Construction and mode of operation

According to the version the instruments
are equipped with one or two i/p
conversion units, which operates on

the force balance principle. These units
essentialy consist of a cast block with
the electrical measuring system with
balance beam, a feetback bellows or
compensating diaphragm and a nozzle

with pneumatic amplifier.

The d.c. current i fed via the soldered
connection (19) flows through the coil (2)
which is located in the field of a permanent
magnet (1). The force of the coil (2),

which is proportional to the current i,

and the force generated by the output
pressure p, in the feedback bellows

are balanced in the beam (3).

The supply air (py) supplies the
amplifier (11) and flows through the
restriction (10), the nozzle (9) and
hits the flapper (8). If the input
current i increases, the force of the
coil (2) increases and the flapper (8)
moves closer to the nozzle. Due to
this the pressure in the nozzle is
increased and the output pressure of
the amplifier, which has passed to the
output of the instrument and to the
feedback bellows (6), is also increased.
The pressure increases until a new
balance state is reached and the
output pressure pa is proportional to
the current i.

The adjustment of lower range (adjuster
zero 15) and measuring span (adjuster
span 17) are independent each of other.
In case of plug-in instrument the air
delivery is adjustable at the restriction
(12) to a minimum value "Quip" or a
maximum value "Qpax". Switchboard
instrument 5288-5ﬁxia designed only for
"Qmax" (see techn. Dat.)

The i/p conversion units for plug-in-
and switchboard instruments have the
same mode of operation. But the Types
5288-51, 5288-52 and 5288-54 i/p Con-
verters for valve positioning are
equipped with a diaphragm in place of
the feedback bellows (6), beyond which
the fine adjustments for lower range
and measuring span drop out.

:
-



1 Permanent magnet
2 Coil

3 Beam with .Lalance weight
Lk Cross spring pivot
5 Spring

6 Feedback bellows
8

9

10

Flapper
Nozzle
Restriction
11 Amplifier
12 Volume restriction
13 Cast block
14 Zero point spring
15 Zero point adjuster (Zero)
16 Printed circuit board
17 Potentiometer for measuring
span adjustment (span)
19 Soldered connection

-~

i

. E Front panel
Fig. 4 + Schematic diagram of the
i/p Measuring Converter (Plug-in version)

1.4 Technical Data

i | VoMsowinGCometw | . VploosboComaney
). S— - __| 52881, 528812, 5288-14 t _ 528851, 5288-52 52654
Input R s _420mA 0 | 4 LNM(MMLI!«\LNM
= bt inpedonce L __ appeax. 2000, > 4 wit gt -
Output 0.2..1.0 bor (3..15 0.2..1.0 bar or  04.20 bor*
i nmg.sm_laba &0.04..7.3&1
ps or i*
il S B T SRR  moxG6 M
Air delivery ot Qe 17 m3/h 25 m2/h
T i comaedvokme > 00540 | i comedud v
 @Quu|  05m¥h-mn comededvohme>0006dme | Z00Bdw
Supply 1.4 £ 0.1 bor (20 £ 1.5 psi) 1.4 £ 0.1 bor or 2.4 £ 0. lbw
. ) (18 (20 1.5 psi or 36 15 psi)
: Power conmmphon™ | 03m/h _ <ommeh :
Ch ristic Sl | unqywnu-ikd!pnudqmu o g
Hysteresis | < 0.1% of span | <02%ofspon s
Terminal based K < 0.2% of spon < 1% of span
Effectsin%ofspan woply: 02%/01bor
Ambient temperature mwm<wwl < 003%°C
measuring spon < 0.02%°C | - <0.04%°C -
Load characteristic + 3% with oir defivery + 0.4 m/3/h Reversing errors not detectible
ﬁnﬁ-nddeuilu&pnulhnnvq‘nhﬁh = ;5 5
PR == — 2010 + 80°C - el
Protecton instruments, switchboard i with terminals: IP 00
o Switchboard instruments with connection coble: IP 50
‘Weight approx. ' | Type 5288-): 0.44 kg Type 5288-.2: 075 kg Type 5288-.4: 0.66 kg
* Special versions with output signals up to maximum 5 bor or 72 psi with ’ issible supply air pr of 5.4 bor or 78 psi, &g
Gl-zAuci_Z&OJ.&&I].&AleiSevzn_lbhu-ﬂnhrdudhonuqun
** Power wphion per i/p conversion unit with supply oir pressure 1.4 bor.




2. Installation e
P g n— Plug-in instrument

mlmlml«zﬂ

2.1 Plug-in instrument

The converter is generally supplied

in ready wired racks. It is then a
component of a prefabricated automation
unit. All connections, electrical and
pneumatic take place with plug-in
connection established automatically ==
when the unit is inserted.
When inserting the unit, ensure, that -
the printed circuit board is not tilted, mmp...'mm
i.e. slides freely into the top and
bottom guide rails. Front panel must .
be fixed with two screws. For removing-
after loosening the fixing screws- use
the grips at front panel, the pneumatic
connections shut off automatically. Fig. 5

Connection for switchboard instruments
see figures for dimension.

Only for the second i/p conversion unit
of the Types 5288-12/-52

2.2 Switchboard instrument

Install switchboard instrument verti-
cally on top hat rails 35mm wide to

DIN EN 5C022. The supply air must be dry and free

of o0il and dust, the supply air
pressure is to be set to 1.4 *+ 0.1 bar
(20 + 1.5 psi). Other pressures to
max. 5.4 + 0.1 (78psi) for special
versions see techn. Data. The

2.2.1 Electrical connection

For connection see diagram fig. S

For switchboard instrument the
connection is to be carried out at
terminals for wires 0.5 to 2.5mm? or
connection cable.

servicing schedules of lined up
reducing stations must be respected.
The air lines should be carefully
blown-out before connection.

2.2.2 Pneumatic connection

The pneumatic connections air supply
and output are designed in the form
of tapped hole NPT 1/8" (or G 1/8).
The normal type of screw connections
for metal or plastic pipes can be
used. For connections see figures
for dimension.

22 23

9 Zero point spring

14 Zero point fine adjustment spring
20 Screw

2! Plate

22 Lever

23 Screv

Fig. 6 - Section of converter (turned 180°)




3. Operation

.1 Adjustment of zero
range

int (lower

3.1.1 Converter for measuring circuits

Before putting the converter into servis,
the zero adjustment should be checked

as follows (in case of switchboard
instrument the housing must be opened):

Connect the output of the unit with

a pressure gauge (range 0...1.6 bar,
min. grade 1) and set supply air
pressure to 1.4 bar.

Feed the lower-range signal (4 or OmA)
to the input of the converter (see
fig. 5) via a convenient d.c. current
source. (In case of OmA the input is
open). The output pressure at pressure
gauge must indicate the value 0.2 bar.
If not, the zero point adjuster "Zero"
(15) must be adjustet to the required
value,

If adjustibility is not sufficient

(e.g. in case of change over from

0 to 4 mA or 4 to 0 mA) the zero point
preadjustment,k after removing the cover
plate, should be changed as follows:
Adjust zero point adjuster (Zero) so
that zero point spring (1%) is tensioned,
then adjust zero point by turning the
lever (22), loosen screw (23) before

and retighten afterwards. Correct small
deviations at zero point adjuster (Zero).

3.1.2 Converter for valve positioning

Connect the output of the unit with a
pressure gauge. Set supply air pressure
to a value 0.4 bar higher than the
outputsignal (e.g. output 0.4...2 bar -
supply air is to be set to 2.4 bar).
Feed UmA to the input of the converter
via a convenient dc current source,
pressure gauge must indicate the lower-
range value of the output signal.

In case of bigger diviations adjust
lever (22) after loosening screw (23)
to attain accurate output signal.
Tighten screw (23) again.

3.2 Adjustment of measuring span

3.2.1 Converter for measuring circuits

Feed upper range value 20mA to the in-
put of the converter and adjust
measuring span adjuster "Span" (18)
that output at pressure gauge indicates
1 bar.

If adjustibility is not sufficient
(e.g. in case of change over from
0...20mA to b...20mA or revers).
Readjust potentiometer "Span" to

its middle range and shift plate (21)
until output indicates 1 bar, loosen
screw (20) a little before and
retighten afterwards.

Lastly recheck both values, lower
and upper range.

3.2.2 Converter for valve positioning

Feed upper range value 20mA to the input
of the converter, the output must in-
dicate corresponding value at pressure
gauge. In case of bigger deviations
loosen screw (20) a little and shift
plate (21) until upper range value of
measuring range is attained, retighten
screv (20).

Lastly recheck both values, lower
and upper range.

3.3 Adjustment of volume restriction
The volume restriction (12) of

plug-in instrument can be adjusted by
turning the restriction 90° to max. or
min. air delivery (preset to max. in
manufacture, see techn. data)

For plug-in instrument the restriction
(12) is situated to the right of printed
circuit board. For switchboard instruments
the restrictions drops out (air delivery
= max.)



L. Maintenance

k.1 Air supply

Efficient function of the converter
will only be assured if air supply is
well cleaned before beeing supplied to
the unit. Filter and condensaition
drain of the reducing station must be
checked regularly.

L.2 Cleaning of restriction (10)

The restriction is situated laterally

in a boring in the housing, in case

of plug-in instruments, the cover

plate must be removed.

If output pressure is to low or

output signal falls out, restriction (10)
could be clogged. Therefore remove
screw, lift out sieve and clean.

4.3 Adjustment of damping (Fig. T)

The damping. is adjusted by the manu-
facturer.

Subsequently the adjustment can also
be corrected to the conditions of the
plant. Therefore connect the output of
converter with a convenient hose and (or)
container. Set air delivery to the
desired value (Q max or Q min.).
Regulate input signal until output
indicates approx. 0.6 bar at pressure
gauge. Now find, by turning screw (1)
and touching balancing beam (3), the
point when unit just stops hunting.
Then turn out screw (1) one turn (more
damping) now the unit will not hunt
when the beam (3) is touched.

The adjustment by the manufacturer is
carried out as described above to
following conditions:

Volume restriction (12) is set to Qmax.,
at output a hose of imm internal
diameter and 2m lenght with additional
volume leem is connected. Checked with
same hose and container 230ccm.

For damping, only oil supplied by the
manufacturer (Ordering No. 8.150-0105)
should be used. It should be put bet-
ween the damping surfaces in the form
of a @ 3 droplet.

3 21

Fig. 7 + Damping




5. Dimensions in mm

Type 5288-11/-12 and Type 5288-51/-52 Plug-in instruments

. & ) - 164
! Sopply > T
- Output =- ;
1 " Supply  » g
| Output = l
1
N3G - — 92 —— — e
ve
‘ ** Only for the second i/p Conversion unit
of the Types 5288-12/-52

Type 5288-14 and Type 5288-54 Switchboard instruments
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GRAVITROL®
DENSITY METER
MARK 5

with Pneumatic Transmission

INSTALLATION, OPERATION
AND MAINTENANCE
INSTRUCTIONS



Fig. 1

e

—————— e e e e e ——




SHIPPING DIMENSIONS {(Approx. )

Plywood Case:-
1500 x 540 x 690 mm.,
Net weight 77 kg.
Gross weight 130 ke,

Timber Case:-

P

1580 x 610 x 710 mm.

Net weight

Gross weioht

77 kg.
140 ko.



.1

1,2

1.3

1.4

1.5

PRINCIPLE OF OPERATION

1

The process liquid flows through the tube loop
(A), fig.1, pivoted on flexures (B) about a
horizontal axis which passes through the
flexible connectors (C). The weight of the tube
loop and contents is transferred to the weigh-
beam (D) and-‘counterpoised by the balance
weight (E} which is adjustable along the beam.

A change in density of the fluid produces a
directly proportional change of force on the
weigh-beam, which is measured by a pneu-
matic force-balance system, consisting of
nozzle and flapper (If'), relay (G) and feedback
bellows (H). The output signal of 0,2 - 1.0
bar {3 - 15 p.s.i,g.) is directly proportional
to the density change.

The density span corresponding to 0.2 - 1,0
bar is determined by the position of the span-~
adjustor (I) acting on the force-bar (J) and is
adjustable between 0, 02 and 0.5 g/cm?.

The range for a given span depends upon the
weight (E) which can be positioned in accord-
ance with the density to be measured, This
adjustment is independent of the span adjust-
ment. The range and span can be verified by
using the scale~pan to hang known weights on
the pivot (L) to simulate density changes
(5.4 - 5.14).

The dashpot (M) and the adjustable damping
restrictor (N} in the relay (G) prevent
oscillation of the system.

COMMISSIONING

2,1

2,2

2.3

The operational environment is of consider-
able importance in obtaining optimum
performance. The application should be «con -
sidered in detail since careful installationwill
ensure accurate trouble-free operation. A
solid foundation must be provided to isolate
the density meter from plant vibration and in
particularlyadverse conditions, anti-vibration
mountings may also be required. To ensure
that no stress or vibration is transmitted to
the instrument the connecting pipework showld
be attached with flexible connectors,

If the atmosphere is particularly corrosive it
may be advisable to provide air purging to the
instrument case, Special precautions may
also be necessary if the-temperature of the
liquid is lower than ambient. Under such
conditions condensation may form on the tube
loop causing a zero shift, '

Since the meter measures the density of the
tube loop contents, measurement will be un-
affected by particle size provided that the
particles are small in comparison with the
size of the bore. A slurry must be circulated
through the tube loop at a sufficient.rate to
prevent the deposition of sclids. The
recommended minimum velocity for slurries
is 2,2m/s equivalent to aflow rate of 53 1/min
(700 gal/h) ina 23 mm bore tube loop, or
130 1/min (1700 gal/h) for a 36 mm bore,

230 mm 1275 mm R
T T in BSP PL. int. INLET L.
_— I<R ﬁ}'} R :
ule ) 220 mm , ¢ OUTLET |TEMPCOMP T
! Ay y - . =)
— y I o] 11 'n
! 70 mm—-—h-1_ -L‘ t
L 480 mm
[ 980 mm
900 mm .
L
] G e T
250mm.
l-
y 1R L i
300 mm 225mm 850 mm ‘L 185mtm
4 — 130 mm x 80 mm floor
flanges with 2 — 11 mm dia. 400 mm

fixing holes pitched at 90 mm

o



.2.4 For clean liquids a high velocity is only re- 3.7

quired on start up to clear the air from the

tube loop. The recommecended minimum
velocity is 1 m/s, 25 }/min (330 gal/h) for a

23 mm bore, or 60 1/min (800 gal/h) for a

36 mm bore tube loop,  For the 25 mm bore

glass tubc loop the recommended minimum 3.8
velocity for clean liquids is 1.1 m/s, 55 1/min

{360 gal/h),

2.5 When the air has been cleared from the tube 3.9
loop the velocity may be decreased, but the
mean density of the tube loop contents will then
change more slowly.

INSTALLATION
< 4,1
3,1 Mount density meter on legs (fig.2) or other T
suitably prepared stand and connect process
pipework., Ensure tube loop remains dry. A
typical installation is shown in fig. 3.
4,2

3,2 Remove cover and release four red transit
brackets (Q and R) by removing top screws
(store in tapped holes); slacken lower screws,
slide bracket clear and re-tighten.

3,3 Level the meter to spirit-level (P) using the
four levelling screws (O) and tighten lock-nuts. 4,3
Sccure meter to stand by locking grub screws
at top of legs.,

3,4 Slacken and re-secure clamp bars (S} to allow
free movement of tube loop.

3.5 Lift tube loop and insert link (T) ensuring that
pivots and jewels are correctly seated. Do
not alter screw adjustments, Allow load on
link to be applied gently to prevent damage to
jewels.

3.6 Remove outer two screws from weigh-beam
locking plate (U) then release central screw 4.4
{heads painted red).

Slacken nuts (V) to release weigh-beam,
Check piston is in centre of dashpot (M} by
passing length of 24 swg wire round piston,
Fill dashpot with silicone fluid provided until
level is 5 mm above piston.

Remove transmitter {and.temperature com-
pensation unit)force bar transit clips, ensuring
the flexures are undamaged,

All transit locks must be used in reverse
order to above if meter is moved subsequently,

AIR SUPPLY

The instrument should be supplied with com-

- pressed air froma regulator capable of

delivering 15 1/min (0.5 SCFM} at 1.4 bar
{20 p.s.i.g. ) fig. 4.

A drip-well followed by a filter should be
installed upstream of each regulator, or
alternatively one of the commercially avail-
able units can be employed in which regulator,
pressure gauge, filter and drip-well are in- -
corporated in the same assembly.

The air line from the regulator to the density
meter supply connection should be as short as
possible and must not be smaller than 7 mm
bore. Copper, aluminium or nylon tube is
recommended. The air pipe to the receiving
instrument should not be smaller than 5 mm
bore, and agaih, copper, aluminium or nylon
tube should be used, It is essential that this

. pipe should have no leaks and after start up all

joints should be tcsted with soap solution, The
pipe to the receiver can be as long as 125 m,
but should be kept at a minimum to avoid
transmission lag.

The usual precautions to ensure a clean dry -
air supply must be observed, Pipes should be

FLUSHING VALVE

— | p— e

1
AIR DRYING VALVE
PRESSURE GAUGE

— iXﬁ

PROCESS PIPE WORK

~— < —{—

=
N )

OUTLET FLEXIBLE

VALVE CONNECTION

Fig. 3



20 mm PER METRE
SLOPE WITH FLOW

MAIN 12 mm PIPE
OR LARGER

PRIMARY FILTER
7 mm BORE REGULATOR
TUBING

sTOP
VALVE

FILTERS

INTO FINAL FILTERS
& REGULATOR UNITS
OF DENSITY METER

& CONTROLLER

UNREGULATED
AIR SUPPY .

SUMP

WATER LEG

TO DRAIN

Fig. 4

installed with a falling slope so that moisture
can flow to suitably placed drain points, If a
supply is taken from an overhead air pipe the
connection should be made with the 'T' piece
pointing upwards, When installing new pipe-
work, jointing compounds should be used
sparingly and applied only'to male threads,

START UP
5.1 Connect a clean dry recgulated air supply of
’ 1.4 bar {20 p. s.i.g.} to the supply connection
fig, 5 (4.1 - 4.4),
5.2 Connect the receiver to the output connection
and make sure that the damping restrictor (N)
is open.
5.3 Set over-range nuts {V) one turn more than is
required for an output signal of 0,2 - 1,0bar 5 ¢
(3 - 15 P. soio 28 )o
&.4 Before checking the calibration, vérifythat the 5.7
- tube loop is clean and dry.
5.5 A scale pan and box of weights are supplied 5.8
for calibration. The data plate gives the
‘ o)) >
- FRLTER
REGULATOR
PRESSURE
s (g )5
TEMPERATURE —_ — it
ThamsTIER (=223 E2333 0 pon 5.9
o a CALBRATION o7
7 noo
- l '.‘:::::‘:_:::::'.EE‘ 5‘10
oy AL LT
&%?c{r%u I rece 5.11
L 5.12

weight values corresponding to minimum and
maximum density. :

For example with a 25 mm tube loop: -

Density 1.0 g/cm?3 = 300g : (12.1)
Scale pan weight =200g '

Range 1.1-1.2g/cm3 corresponding to

a 0.2 - 1.0 bar change in output.

Weight for minimum density =1.1x 300 = 330g

{0. 2 bar)

Weight for maximum density =1,2x 300 = 360g

{l1. C bar)

Hence the wéights to be added, allowing for

the 200 g scale pan, are 130 g for minimum

_density plus a further 30 g for the maximum

density output signal, The span, 0,1 g/cm3
is thus equal to 30 g on the scale pan and
equal to a 0.8 bar change in output.

For an instrument 'with temperature’
compensation, see section 6.

Hang the scale pan from the weigh-beam pivot
and add 130 g. Position- the weigh-beam
balance weight so that the output is 0, 2 bar,
The addition of a further 30 g should give an™~
output of 1.0 bar. H the correct output is not
obtained, span-adjuster (I) mustbe re-
positioned; moving the span-adjuster towards
the fecdback bellows increases the span.
While correctingthe span, position the balance
weight to keepthe output signal on the receiver
scale, ’

After adjustment secure the span-adjuster.
Set the range with the balance weight for
minimum and maximum density when the span

has been established.

With the weight equivalent to midscale, 145 g
on the scale pan, the output should be 0. 6 bar.

Adjust the damping restrictor (N) for
optimum signal stability and speed rcsponse,



>

‘ 5,13 Return the weights to their box, Replace the 6.5

6.1

6.2

scale pan under the spring clips on the base

plate.

secure the locks,
TEMPERATURE COMPENSATION

Replace the instrument cover and

Certain applications ‘such as the measurement
of the concentration of a solution require the
suppression of density signals caused entirely

by process

temperature changes.

This

suppression or compensation is achieved by

applying a force

change to

the measuring

system which is equal and opposite to the
force change caused by temperaturec effects.

The signal from a temperature transmitter is
fed into the temperature compensation unit

(connection marked

'"TEMP').

The force

applied to the weigh-beam force-bar is
determined by the position of the compensation

adjuster (fig. 6).

FIXED COUNTERBALANCE

COMPENSATION ADJUSTER

A

DENSITY METER
BASE

Fig. 6

6.3

6.4 -

As the force applied is proportional to the
temperature change the compensation obtained
Where the density-temperature
relationship of the process liquid is non-
linear, or changes over the density range .
{(e.g. due to changes in the proportion of liquid

to solid in a slurry), then the linear coefficient

is linear.

WEIGH BEAM
FORCE BAR

"} COMPENSATION BELLOWS
[}

PNEUMATIC TEMPERATURE SIGNAL

which gives rise to least error is used.

The maximum compensation available is for a
temperature change producing a change in

density equal to the span of the instrument.

e.g. Density meter

span

Process liquid co-
efficient of thermal

expansion

-

i.e. density-temp.

relationship

then, maximum

1

temperature change

for which compensation

can be applied

"

T 0l05 g/emd T T

0.5 x 10 ~3/°C

0.5 x 10 ~3g/em>/°C

0.05
0.5 x 10 “3=100°C

Calibration Example:
Equivalent weight for

1.0g/cm3 = 300g (12.1)
Scale pan weight = 200g
Referencetemperature = 20°C

Density range at ref.
temp.
Temperature trans-

- 1.1 - 1.2 g/em3

mitter range = 30 - 80°C
Temperature trans-

mitter signal = 0.2 - 1.0 bar
Temperature compen-

sation range = 40 - 80°C

(0.36 - 1.0 bar)
Density temperature .
relationship of

process liquid 0.8 x<10'3g/cm3/°C

6.6 Determine the density range al the maximum
compensation temperature, 80°C .
i. e. minimum density 1.1-{60x0. 8x10'3)
1.052 g/cm3
Maximum density 1.152 g/em3
This is the range to which the transmitter is
set, as follows:
Weight for minimum
density

LN L I

1,052 x 300 A
315.6g (0.2 bar)

mu

Weight for maximum
density

345.6g (1.0 bar)

CORTY QweE O gl

——
-—
~ !

PREMUIE SCMAL bor
Fig. 7
6.7 Feed a signal corresponding to the maximums =
compensation temperature into the - ‘TEMP’
connection and continue as 5.7 to 5.12 using a

115.6g at 5.7 and 1.30.6g at 5.11. . .. . .

For a change of tempcrature from 80°C down

to 40°C the density of the process liquidrin=.—.._.
creases by: )

“e 028107 3(80=40)= -- - ~ 0,032glem°> - -

which is 32%-of the density span {6.4). For

this density signal to be suppressed the
temperaturc compensation unit must-decrease

the density meter output by 0.032 g/cm3
(0.256 bar). ‘

6.8

With 145.6g on the scale pan, equivalent of
maximum density at 80°C (1,152 g/cm3).
decrease the signal applied to the temperature
compensation unit to 0.36 bar corresponding

6.9

to 40°C. The density meter output should .
then be:
1.0 - 0.256 = 0.744 bar



6.12

i the required degree of compensation is not

obtained, the position of the compensa-
tion adjuster must be altered. To increase
the amount of compensation the adjuster
should be positioned nearer to the
compensation flexures.

If an adjustment is made at 6.10 it will be
necessary to re-set the density meter range.
Apply a signal corresponding to the maximum
compensation temperature at 80°C (1.0 bar)
and with 145.6gon scale pan equwalent to
maximum density at 80°C (1, 052 g/cm }. Ad-
just weight E (fig.1) to give a density meter
output of 1.0 bar.

Return weights to box. Replace scale pan
under clips and secure cover.

MAINTENANCE

.7.1

7.2

7.3

Under certain working conditions cleaning of
tube loop or pneuwmatic system parts may be
necessary.

Tube Loop
Should a deposit settle inside the tube loop an

output error will become apparent because of
the increased weight and decreased volume.
In most instances the deposit can be removed
by flushing with a solvent that does not affect
the wetted parts (see fig, 3).

I more -extensive cleaning is necessary the
tube loop can be removed, after clamping tube

7.4

7.5 .

7.6

7.7

7.8

carrier-casting brackets {Q), and a brush or
pull-through uscd, The flexible connectors
(C) should notbe removed for routine
cleaning (10, 1).

It is essential that the range should be verified
before returning the instrument to service
(5.4 - 5,13),

Pneumatic System
For relay maintenance see 8,2,

The nozzle and flapper may require ‘cleaning
if sooting occurs,

Lock over-range nuts (V}, Rotate ﬂapper‘away
from the nozzle after moving it against spring
to relecase from locating pin, Remove nozzle,
cleanwith reverse air blast and replace (9. 4).

In the case of damage or replacement of parts,
the following procedures are given, but should
only be undertaken by an expenenced instru-
ment fitter.

RELAY TYPE R,A.2

8.1

The relay, fig.8 is of the continuous bleed
type and consumes a maximum of 15 1/min
(0.5 SCFM)., The restrictor feeding the
nozzle is situated on the side of the relay
mounting block and can be cleared by de-~
pressing the external pin, Included in the
outlet of the mounting block is an adjustable
damping restrictor {(N),  When setting up the

relay ensure that the restrictor is opcn. Air
FOR RELAY ADJUSTMENT ONLY
ATMOSPHERE --—--@———@
NEEDLE 0-20 PSIG
VALVE GAUGE
ADJUSTA RESTRICTOR
TAr{PsT oLt 1 PRICKER
N\ UNIT
\mmmcm GASKET {
VALVE SN 2
O UNSSNGD, Sega e X - it
VENT TO NOZZLE
N = {\\\ N T0 O
GASKET —=125 oy N S pllpozate o
A1294 p % —t
RELAY — = LLA)
BASE 4RG 7S
/ P\ ot TO FEED- 10-32
s - PAY - nd BACK &UNF
TO FEED- | \ BELLOWS SCREWS
BACK
BELLOWS / GASKET RESTRICTOR
A3327
FILTER - T
TO REMOTE A34758
TS e aMENT 20 PSIG SUPPLY —-~—— -—
OUTPUT INPUT
20 PSIG
REGULATED
AND FILTERED
SUPPLY
DAMPING
RESTRICTOR

Fig. 8



8.2

8.3

8.4

8.5

8.6

8.7

808

o .

8.10

passes through a filter chsc to the restrictor:

and then to the nozzle, Air also flows to the

supply port of the valve. = As the nozzle

“flapper relationship changes, the resulting

back pressure on the diaphragm also changes.
If the change increases the back pressure, the
diaphragm will move down closing the supply
port and opcning the vent port, This decreases
the output pressurc fed to the bellows a.nd the
receiving instrument.

The only maintenance rcquired is the
occasional cleaning of the filter disc and the
restrictor pricker unitwith benzine or similar
solvent. Access to the filter disc is obtained
by removing the two 10 ~ 32 UNF screws.

Relay adjustment: The rclay is reverse acting
in operation. Decreasing the nozzle pressure
from 4 - 3 p.s.i. g. increases the output from
3-15p.s.i. g

The tappet has been set during calibration, but
should it be necessary to check the setting,
proceed as follows: -

Pisconnect the nozzle pipe at the relay base,

Connect a needle valve and pressure gauge to
the nozzle comnection fig. 8, and a pressure
gauge or manometer to the output connection.

The needle valve should be closed until the
pressure indicated on the gauge is 4 p. Sels g
Carcfully adjust the tappet with a 3" A/F
spanner until the output is 3 p.s.i. g.

By opening the needle valve, decreasc the
pressure {o 3 p.s.i.g. The output pressure
will be between 13 - 16 p.s.i.g., 2 gain of
10 - 13,

Reconnect the nozzle pipe and check for leaks

with soap solution.

Check the range. (5.4 - 5.13).

ALIGNMENT OF MEASURING SYSTEM

9.1

9.2

9.3

Set weigh-beam pa.ra.licl with basc- prew}musly
set true to spirit- level (P), using over-range
nuts (V).

_The screw-adjusters at top and bottom of link

(T) provide adjustinent to ensure tube loop is
also parallel with base. The bracket housing
the screw-adjuster at top of link provides
adjustment to ensure link is vertical,

If the transmitter bar and force-bar (J) are
not parallel the vertical rider-rod in span-
adjuster (I} should be re-set.

Adjust nozzle height to give an output signal
of 0.5 ~ 0,7 bar (8 - 10 p. S.iag.)s

9.5

Release over-range nuts (V) one more turn
cach than is necessary to obtain {full-scale
output and check range (5.4 - 5, 14),

REPLACI‘MENT OF FILEXIBLE CONNECTORS

10,1

10,2

10,3

10.4

OR TUBE ILOOP FLEXURES

The pressurc alignment must be checked
(11.3 -11,18) if the flexible connectors are .
removed for clcaning or replacement, or if
the tube loop flexures are replaced,

Raise bottom clamp-bar (S) to support tube
loop, recmove link (T) and secure transxt
brackets (Q).

Remove damaged flexures and fit replaccments.

Remove flexible connectors for cleaning or
replacement,

When replacing {lexible connectors ensure the
'Ot ring seals are seated correctly. Replace
all flange screws holding flexible connector
and screw in until finger tight. Slacken all
screws so that flexible connectors can be
rotated to take up idecal central position and
finally tighten flange screws, The amount af
location provided by the flanges should. be
sufficient to maintain axes of {lexible
connectors and rest of meter concentric,
After {inal fitting, bellows corrugations must
be equi-spaced and free from distortion,

NB Correct alignment of flexible
T conncctors is essential if pressure
alignment of the meter is to be
achieved over its whole working -
pressure range (11,1).

10.6 Unclamp tube loop (3.2, 3.4 and 3.5).

10.7

Check the pressure alignment (11.3 - 11.18).

PRESSURE ALIGNMENT

11,1

11.2

The pressure alignment is true when the hori- | |

zontal tube loop flexures are on the same
planc as the prcssure centres of the flexible
connectors. If this condition is not satisfied
then a process pressure will produce 2
moment about the tube loop flexurc axis,
resulting ir: an output signal error.

The meter is pressure aligned by pressurising
cach_ flexible connector separately and ad-
justing the horizontal {lexures until minimunr
output crror is cbserved.

Raise the bottom tube-clamp bar (S)to support
tube loop, remove link (T) and secure transit
brackets {Q).



. 1.4 Slacken eight flange screws (W), insert
blanking plates, fig. 9 between tube f{lange and
'0' ring carrier and tighten flange screws.

|<t— 50 mm —-]

I—4—38 mm-»-i fet—
| L

38mm i
END FOR USE WITH

40mm TUBE LOOP

95 mm v
50mm
END FOR USE WiTH
. . 25mm TUBE LOOP
A

Fig. 9
.11.5 Unclamp tube loop (3.2, 3.4 and 3.5).
11.6 Hang scale-pan from weigh-beam pivot and
add gram-weights to give an output signal of
0.6 bar (9 p.s.i. g. ).

Unlock the four flexure adjustment clamp
screws (X) and lightly re-tighten.

Connect a clean regulated air, water or
process liquid supply to one of the pipe flanges
(sec 12, 3). If liquid is used, ensure that all
the air is expclied from the flexible connector
before proceeding with the alignment.,

Repeatedly apply the maximum "working
pressure until a consistent reading is obtained
in the unpressurised condition, Take care not
to damage the flexible connectors by exceeding
the working pressure,

11.9

11.10 Pressurise the flexible connector and note the
change in output. If the output signal in-
creases, the horizontal flexure, adjacent to
the flexible connector being pressurised, must
be raised by means of the adjusting screws (Y)
on the flexurc mounting blocks,  Similarly if
the output falls the horizontal flexure must be
lowered. Care must be taken to ensure that
cqual height changes are made at each end of
the flexure to keep them horizontal,

11,11 Continuc adjusting the height of the flexure
until there is a minimum change in output over
the working pressure range.

11,12 Similarly pressurc align the other flexible
connector (11,8 - 11.11).

11.13 Repeat the adjustment on each connector
alternately until there is a minimum change
jn output over the working pressure range,

. 11.14 Pressurisc both flexible connectors together
and make any adjustment necessary equally on
all four adjusters {Y).

11.15

11.16

11,17

11.18

NOTE

Secure  the tube loop (11,3), remove the
blanking plates and release tube loop (11.5).

Fill the tube loop with water or process liquid
of constant density, taking care that all the air
is expelled, Pressurise and check for mini-
mum oufput error making adjustments equally
to both flexures as necessary.

Finally tighten clamp screws (X) to lock
position of flexures and re-check pressure
alignment.

Empty tube loop and dry. Recouple the pro-
cess pipework and check the range (5.4 -5.14).

With tube loops where blanking plates can-
not be inserted (e.g. glass tubc loop) both
sides of the tube loop have to be pressure
aligned simultaneously (11.16) unless an
jriternal method of isolating each flexible
connector can be achieved.

Before such a pressure alignment it must
be checked that both horizontal flexures are
the same height above a suitable datum and
truely horizontal. '

EQUIVALENT WEIGHT

12.1

12,2

12,3

12.4

12.5

12,6

12.7

12.8

12‘9

The cquivalent weight for density 1. 000 glem>
is the total weight which must be added to the
weigh-beam, at the scale-pan pivot (L) to
simulate a fluid of density 1,000 g/cm}’ when
the tube loop is dry.

The equivalent weight for density 1. 000 g/cm3
will require verification if a replacement tube
loop is fitted or the tube suspension bridge (Z)
moved, -

A clean, air-free water supply capable of
delivering the necessary (2. 3) flowis required
as well as a means of accurately measuring
the water ternperature close to the inlet or
ocutlet connection..

Water is advised for this process but any suit-
able liquid whose density can be ascertained
to the required accuracy (12,10) may be used,

Disconnect the meter from the process pipe-
work, (Note 3.9). ’

Connect the meter to the water supply.

Position span-adjuster {I} 15 - 20 mm {from
free end of transmitter bar to obtain high
sensitivity (fine span).

Pass water through the tube loop for about
three minutes to cnsurc that all the air has
been cleared from the tube loop and that the
water temperature has stabilised.

Position balance weight (E) to givc an output
signal of 0.6 bar (9 p.s.i.g.).



12.10 Note the water temperature and obtain the

density from temperature density tables, The
density must be known to better than 1% of the
finest span of the meter.
12.11 Disconnect mecter {rom water supply. Com-
pletely dry out tube loop,

12.12 Hang scale-pan (K) from pivot (L) and add
gram weights to restore the 0.6 bar
(9 p.s.i.g. ) output signal as at 12. 9,

12.13 Divide the total weight added to weigh-beam

FAULT FINDING

by the density of water at measuredtempcerature
(12,10). The quotient obtained is the weight
equivalent to density 1, 000 g/cm3.

12.14 New weight values for minimum and maximum
density must be calculated {5,5) if the
equivalent weight for density 1.000 g/cm>
differs from the value given on the data plate.

12,15 Recouple the density meter to the process
pipework,

12.16 Re-calibrate the range (5.4 - 5, 14).

SYMPTOM CAUSE

REMEDY

Output will not rise with
increasing density

Damping restrictor (N} fully closed

Air leaks.

Incorrectly set over-range nuts (V).

No or inadequate air supply

Check air supply (4. 1),
Open damper restrictor (N).
Check with soap solution.

Reset over-range nuts (5.3).

Output will not fall with Blocked restrictor.

decreasing density

Blocked nozzle,

Press restrictor pricker on
relay (G)

Clean nozzle (7. 7).

Incorrectly set over-range nuts (V).

Reset over-range (5. 3).

Dashpot piston touching cylinder,

Centralise piston in
cylinder (3. 7).

Hysteresis Over-range nut stud touching Set stud to ecnsure
weigh-beam, clearance.
Incorrectly located link (T). Locate link correctly (3. 5},
Loose or buckled flexures. Secure or replace
flexures (10,1 - 10,3).
Tube loop touching clamps (S & Q) Reposition clamps,
Damaged weigh-beam force bars {J) Reposition or replace force
: bar (J)
Damaged link in adjusters (I). Renew link,
SPARES
Description Part No. Per Set
CONNECTION FLANGES
Stainless Steel 1" BS 10 'E' (25mm tube loop) .. . D23284/1 2
Stainless Steel 13" BS 10 'E' (40mm tube loop) .s .. D23284/2 2
P,.T.F.E., Lined 1'' BS 10 'E" oe .o . C38116/1 2



SPARES (Continued) Description Part No, Per Set

FLEXIBLE CONNECTORS (C)

25 mm Stainless Stecl .e .e . B38058 2
40 mm Stainless Steel . . oe B38059 2
25 mm P.T.F.E. ‘e .e .e A32621 2
TUBE CARRIER INSERTS

25 mm Stainless Steel . .o . Ad47406/1 2
40 mm Stainless Steel . .e .e A47406/2 2
Insert for glass tube loop .o .o .e A47466/1 2
Asbestos packing for above insert . oe .o A35311 2
"TUBE LOOPS

25 mm Stainless Steel .e - .o C38068/1 1
40 mm Stainless Steel ve - .o C38068/2 1
. 25 mm Glass .. .. .. B32692 1

SEALS

25 mm tube loop size 'O' Ring - .o .o BS51806 No. 216 6
40 mm tube loop size 'O' Ring .o s .o 1351806 No, 222 6

'O' Rings are available in Neoprene, Nitrile, P.T.F,E,, Silicone and Viton,
{Please state material when ordering)

FLEXURES

#* Stainless Steel 40 mm CRS (weigh-beam) .o . A29619/1 4
* Stainless Stecl 50 mm CRS (tube loop) .o .o A29619/2 4
* Phosphor bronze 15 mm CRS (transmitter & TC Units) .o A29651 4
TRANSMITTER

* Tube loop/weigh-beam link (T) .e .o .o A35304 1
* Pivol screw . - .o .o A35305 1l
* Jewel screw .o .e .e A35306 1
Dashpot (clear moulding) .o .e .o A32619 1

‘ Dashpot piston assembly .. .o .o A47490-1 -1

* Silicone dashpot fluid (8 dram vial or 1 1 bottle) . .o A35334/- 1
Transmitter unit complete .o .o .s B38226/1 1
Temperature compensation unit complete . .o B38227/2 1
Phosphor bronze bellows assembly (H) .. .e ve A38082 1
Nozzle .e .o .0 A47427 1
Nozzle -flapper . .o .o A29649 1
Relay RA2 (G) . .. . B18968 1
Restrictor pricker unit .o .o .o A35427 1
Force bar (J) .o .o .o A47696 1
Adjuster link .o .o . A47436 1
TOOLS

Spanner 8 A/F .o ou .e A35341 2
Spanner 13 A/F - 17 A/F .o . .. A35336 1
Allen keys 2, 2.5, 4, 5 A/F and Special 5 A/F .o . A35335/1-5 5

NOTES 1. The above spares cover standard meters; non-standard spares available on application.
2, Always advise serial number of density meter when ordering spares.
. 3. Letters in brackets refer to fig. 1.

4. Jtems marked ¥ are recommended spares ~ one spare set being despatched with meter.
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L J\ EGzG BERTHOLD

Sorbus House
! Mulberry Business Park
Wokingham
Berkshire
RG41 2GY
Tel: 4118 977 3003
Fax:0118 977 3493
e-mail: John_Sharman@egginc.com

I .
ilG'—-Sej)-\QQ 14:33 John Sharman 0laga 866255

Attn: Paul Shore

Company: Dairy Crest ingredients SDI

Fax: 01978 782343

From: JOHN SHARMAN

ol

Phone: 01484 866254
Fax: 01484 866255

Date: 16 September, 1999
,  Pages including this
cover page: 2

Paul,

Enclosed is our quotation for the replacement amplifier and spares for the detector

Shoutd seu voquire any further information, please give me a call

Regards

John

£550.oo
[15 [23e

le 2 LA

b | (1) Derniihs

.01
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16-%ep-99 14:33 John Sharman 01484 866255

@

Attn: Paul Shore

Dairy Crest Ingredients SD}
Pickill Lane

Marchwiel

Wrexham

LL13 OUE
®

Comprising

Part no’
1 off 81474.2
1 ofl 16651
1 off 16625

Prices are ex works Germany
Dclivery: 4-6 weeks
Vahditv: 30 davs

Terms of payment: net 30 days

JNEG=G BERTHOLD

Sorbus House
Mulberry Business Park
Wokingham

Berkshire

RG41 2GY

Tel: 6118 977 3003
Fax:0118 977 3493

e-mail: John_Sharman‘giegginc.com

16 September, 1999

Quotation no: 2164 JS

Spares for Berthold LB379 Deasity Gauge

Description:
LB386-1C Microprocesscr based density gauge ampiifier
QOutput 0/4-20mA isolated.
Automatic decay compensation,
2 open collector outputs for min/max alarm.
1 open collector for failure alarm
20 character alphanumeric display
Data storage in EEPROM for up to 3 data scis for different products
Input for temperature cecmpensation (/4-20mA or PT 100
Digital inputs for a) external setting of current cutput range b) external setting of
calibration sets or start stop signal for the measurement
Supply 115 v 47-60Hz
19" Rack mounting
Weight approx. 8kg.

£3.394
Complete clectronics for Sz6 Detector

£1.405
PM Tube crystal combination £1.038



Contactless Measurements
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“— In Line
Density Meter
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The In Line Density Meter

The Compelling Some Examples for
Advantages Application
® Noncontact, continuous measure- ® Simple installation in existing Sugar industry
ment without contact with medium pipelines. For measurement of thin and thick juice
being measured. and milk of lime.
® High statistical accuracy and
® Minimum radiation exposure longterm stability by use of highly Milk Industry
(doserate = 1 Sv/h (0.1 mrem/h) at sensitive scintillation counter with Concentration measurements on
10 cm (4”) distance from surface). patented drift compensation. whole milk, skim milk, and whey for
control of evaporators.
® **'Am radiation source in ultrasafe @ Application in food industry.
capsule with long half-life Beverage Industry
(433 years). ® Calibration and measurementoutput  For monitoring mixing of concentrate
directlgf in measured variables and water.
® Complete stainless steel construc- (g/em®, %, °Bx, “Be, g/l).
tion of measuring section. Power Plants
® Very simple calibration by micropro-  Concentration measurements of lime
cessor controlled amplifier. and limestone gas desulfurizing sys-

tems (scrubbers) in flue.

Starch Production
Measurement of starch suspensions.

Chemical Industry

Measurement of acids, alkalis, suspen-
sions, concentration of anti-freezing
compounds, bulk density determination
in washing powder.

Textile Industry
Measurement of foaming of dyeing
liquor.

Density measurement in a flue gas

desulfurizing facility. ‘
Photo by permission of Neckarwerke

and KRC Co.

onQ EGzG BERTHOLD



LB 386-1C

An Evaluation Unit with Many Advantages

Versatile

® Storage for 3 different products:
— calibration data
— temperature compensation
— range of current outputs

® Selection of data sets via keyboard
or external switch

® Two isolated current outputs per
channel 0/4-20 mA
Output 1 for density or concentration
Output 2 either for density/concen-
tration or product temperature
The ranges for both current outputs
are freely selectable

® |nput for temperature signal:
Pt 100 or 0/4 - 20 mA

® Test function for detector signal and
current outputs

® Calibration possible with only one
measuring point
For highly accurate measurements
one may use up to 10 calibration
points. Thus one gets an exact
linearization of the output signal
even with “difficult” products, such
as NaOH or H,SO,

Reliable

® Storage of all calibration data in
EE-Prom without auxiliary power for
at least 25 years

Detector failure alarm

Check of the evaluation unit by
means of a “watch-dog”

Alarm via relay output

Interference due to external sources
of radiation can be suppressed, e.g.
during non-destructive testing

The measurement can be stopped
via external contact at which point
the last measured value will be held,
e.g. during empty pipe condition.

® Operating via foil-keypad. To protect
the system against unauthorized
data manipulation, the keyboard
can be locked by entering a pass-
word.

Data Outputs

@ Printout via printer interface

(RS 232 or line current) for

a) calibration data

b) product temperature

c) average value of density or
concentration
The measured value averaged
over the interval time (freely
selectable between 1-1440 min.)
is printed out.

® RS 232 interface for data transfer to
a master computer

In Line Density Measurement Facility

steel 1.4571 or 1.4401 (316), material 1.4301
(304) for pipes with linings

Technical Data
LB 379 Measurin system Connections: Flanges according to the following
9 specifications are available: DIN 2576, or
ANSI B 16.5, 150 Ib./sq. in, or threaded
: ) connection pipe SC 65 in accordance with
Approval No.:BW/19/78 (applies to Germany and Austria only) DIN 11851. Measuring path with rubber or
US licence No: NR-D-101-B PTFE coating available on request (only with
flanged design).
Detector Sz6-G5 44/5:  Scintillation counter with Nal (T1) crystal Product temperature:  Measuring tube without lining: —190° C to
44/5. With drift compensation circuit. +260° C (—310° to 500° F; 80 to 560 K);
) measuring tube with rubber coating: —30 to
Explosion protection: EExde Il cT6, PTB No. 81/1049 +80° C (—22to 176° F; 243 to 353 K);
measuring tube with PTFE coating: —190°C
Temperature range: —20°Cto +50°C (—4to +122°F) to +260° C (—310 to 500° F; 80 to 560 K)
(253 to 323 K). Standard water cooling for
higher temperatures Housing: Stainless steel 1.4301 (304)
Source: Radioactive nuclide: **'Am Protection class: IP 65 (NEMA 4)
Activity: 1110 to 3700 MBq (30 to 100 mCi)
In ultrasafe (special form) design Weight: Approx. 18 kg (40 1b.)
Measuring tube: ND 65, NP 10 (22" 150 Ib./sq. in), stainless Connecting cable: 7-core, shielded, 7 x 1.5 mm?, max. cable

length between detector and evaluation unit
500 m (1,500")

Evaluation Unit LB 386-1C

Assembly: 19" Rack, 3 HE, 84 BE, protection type IP 20,
weight approx. 6 kg
Power supply: 250/220/125/110/24 V, + 10-15%, 47 - 64 Hz
24V = (18-36V)
Power consumption:  at 250/220/125/110/24 V ~: 15 VA
at 24V =:20W
Temperature range: 0-50°C (273 to 323 K)
no condensation
Storage of all
parameters: for up to 3 different products
Inputs:
Analog inputs: Temperature compensation with Pt 100 in
4-wire network
Measuring range:
—200 to 400 °C (73 to 673 K),
Inputs for temperature signal 0/4-20 mA,
Temperature range freely selectable
between —99 and +999° C (174 to 1277 K)
Digital inputs: a) Input for external start/stop of

measurement
b) Input for external range switching of the
current output

or
c) External selection of the product
parameters.

Outputs:
Analog outputs:

0/4-20 mA isolated max. 500 (2
per channel:
a) 1 xdensity or concentration
b) 1 x temperature signal
or 2nd range for density or
concentration

Threshold outputs:

2 open collector outputs per channel for
max. and min. values, 24 V/0.2 A

Collective failure

Open collector 24 V/0.2 A

message:
Option:
Relay outputs for all Switching capacity: 30 V, 80 W with resistive
open collector outputs: load, 250 V, 2000 VA

Type: single changer
Printer Interface: RS 232, 75 to 9600 Bd and line current

75 to 9600 Bd

Computer interface:

RS 232, 9600 Bd

Display:

20 charcters, alphanumeric display in g/cm?,
g/l, %, “Be, °Bx (selected by DIP-switches)
Data input via keyboard with dialog, German,
English or French (selectable); data manipu-
lation possible only after password entry

Time constant:

5-9999 s with automatic reduction to 1/10 of
this value in case of sudden density changes

Automatic decay for *’Cs, ®Co, ' Am and **Cm, selectable
compensation: for each channel
Weight approx. 6 kg

2\, EGzG BERTHOLD

Design modification may occur without notice.

EG&G BERTHOLD

Radlation Measuring Instruments for Industry, Science and Medicine

Shieldings see special brochure.

Laboratorium Prof. Dr. Berthold GmbH & Co. KG - PO. Box 100 163 - D-75312 Bad Wildbad-Germany - Phone (+49) 7081/177-0 - Fax (+49) 7081/177-100

Belgium
(+32) 2-2516010

Fax (+32) 2-25156 99

China France
(+33) 146498333
Fax (+33) 146498334

(+86) 106 554 4525
Fax (+86) 106 554 5692

Great Britain USA
(+44) 1582713324
Fax (+44) 158276 68 32

(+1) 4234832118
Fax (+1) 4234812432

LB 835 - 0188 - 0197 - 1000 E ~ Printed in Germany



®With the LB 379 Measuring Section

The Principle of
Measurement

The density measurement is based on
the absorption method. The radiation
emitted by an ?*' Am radiation source is
attenuated by the product being mea-
sured. A detector measures residual
incoming radiation and delivers an
output signal dependent on radiation
intensity. The microprocessor unit
transforms the detector signal into a
current signal. The 2*'Am radiation
offers several advantages when used
in chemical production:

. ® The radiation attenuation depends

on the atomic number of the ab-
sorber. If the concentration of a
material with high atomic number in
a liquid, (e.g., HCI, H,SO,, Cao0, etc.
in water) must be determined, very
high measurement accuracies can

be attained thereby.

Some examples:

H,O-HCI + 0.022 % HCL
H,0-H,S0, + 0.038 % H;S0,
H,O-Ca(OH), +0.017 % Ca(OH),
H,0-TiO, +0.014 % TiO,
NaH;0-NaOH + 0.033 % NaOH
Low-fat milk +0.075%TS

Starch suspension + 0.085%TS
Sugar solution +0.095%TS

® Chemical reactions in which materials
with high atomic number are depo-
sited can be monitored. This is possi-
ble even when no density change, or
only a minimal change occurs.

Radiation Protection

The measuring system has been tested
by the Physikalisch-Technische Bun-
desanstalt (PTB), German Federal
Standards Laboratory, and by the Aust-
rian Study Commission for Atomic
Energy as well as by the US Nuclear
Regulatory Commission. The USNRC
has registered the gauge for General
Licence distribution. A design approval
was granted in the above named coun-
tries meaning that the operating com-
pany does not require the usual hand-
ling licence. The radiation level 10 cm (47)
from the surface is only 1 u Sv/h

(0.1 mrem/h). Therefore, the in line
density meter can be installed in the
vicinity of the work place.

Illll[

1IN

The Transducer

The internal pipe section is completely
smooth on the inside and is resistant to
corrosion and abrasion from most prod-
ucts. On request, a rubber or teflon lining
can be installed. Also, with the contact-
less measurement, no failures occur
from fowling of electrodes, prisms, or
other sensors. The measuring unit can
therefore be installed for products with
high viscosity and high solids content.

For food industry applications the
measuring unit can be ,integrated” in the
normal cleaning cycle without any prob-
lem. Due to the stainless steel construc-
tion of the measuring section and its
compact design, it can easily be integ-
rated into existing facilities.

The electronics of the detector are
equipped with drift compensation. This
provides high long-term stability assuring
that the measuring unit will deliver reli-
able measuring results even under
adverse installation conditions.

The measuring signal is transmitted
digitally. This transmission method is
protected against interference and
permits signal transmission over long
distances. Thus, the evaluation unit can
be installed without any problem in a
remote location.

J\, EG=G BERTHOLD

po— 129 4

Scale Drawings

=

ca 35%

0. 172

Pl

threaded pipe

connection
SC65 DN 11851

ca. L36

Density measuring system with
threaded pipe connection
(.milk pipe screw connection*)

p— 122 4

1124

84 x 5,08 = 426,72

”

|
|
|
1
|
|
|
|

= ca 355
]
T

co 1k

with rubber coating  cg

!

with PTEE coating ca 258

Flanged density measuring system

o

P——132.5 —_—

4651

483-08

260

280

19" frame

co. bL6

B65/76,1

DIN 2576

Flange

ND 10

/', EG=G BERTHOLD



]
[
)
\
o
&0
3
0

iometrische

Ufte Rad
ichtemeBanlage

Bauartgepr
D

ing

ity Measur

iometric Dens

Rad




. Inhalt

1.  Checkliste

.' Kurzanteitung fiir die Inbetriebnahme der

Q..

.162

(Szintillationsz&hler, Einzeieinschiibe)

Seite

DichtemeBanlage B 379 .............ooee. 1
2. Genehmigung zum Umgang mit
radioakliven Stoffen ...l 2
Auflagen der Genehmigungsbehorde
firdenBenutzer ... 2
4.  Aulbau der Anlage und
Einsatzbedingungen..........o.ooviannl.
5. TMeBOrnNZiD ..o 4
6. Szintifometer ..oveeiii i 6
7. MeBverstarker .......oiiiiiiii
8  Montage....i..icveiiii e 8
9 ANSChIUSSE ...oiiveeiirieeivei 9
21  Szintillationszdhler ..ol 9
92 MeBverstarker .......oooooiiiiiiiiii 9
10.  Inbetriebnabme .........coceeiiiLL 10
10.1 LB 3897 PowerSupply.....ovvveevieenninnnnsn. 10
102 LB 3822 Temperature Compensation........ - 10
LB 3831 Ratemeter ...........oovevvvivinnnn, 10
LB 3806 Adaption .......... SO 10
11 BeiSPIEI T .reeiiseeee e e 11
12.  Wie ist vorzugehen, wenn keine Angaben
in der Tabelle Seite 5 eingetragensind? ...... 12
12.1  Bestimmung der Unterdrickungu ............ 12
12.2 Bestimrnung des Enstellwertes fir den
“Temperaturkoeffizient........................... 14
138,  Anzeigetrdgheit. ... 14
14. " Kalibrierung der ANage .....oeveeeeineeenn., 15
14.1 alibrierung ohne Linearisierung .............. 16
(mit Beispiel 2)
14.2  Kalibrierung mit Linearisierung ................ 17
{mit Beispiel 3)
16, Nachkalibrierung und Kontrollwert ......... .. 19
16. Umkalibrierung auf anderen
DichtemeBbereich ... 20
-16.1  VergroBerung oder Verkiginerung des
MeBbereichs bei gleichem MeBmedium. ..... 20
Einsatz der MeRanlage fiir ein anderes
MeBproblem ... 20
17.  Szintillometerspannung ..............coceene... 21
18.  EinstellungderAlarme..............ccoeeeenn... 22
18, Briicken .......oovveveii 23
20.  Blindeinschiibe/Blindstecker.................. 23
21, Strahlenschutz............ocoocoiviiiiiiin 24
~Anlage
Babanzulassurmgsschein BW/29/78
Dichteeichkurven (SK 974)
MaBbild der MeRstrecke (15113.002)
Bedienungsanleitung fiir Sondereinschiibe
{falls vorhanden)
AnschluBplan
Uberrahmen-Verdrahtungsplan
Schaltplidne

Content Page
1. Check List
Brief Instructions for Startup of Density
Measuring SystemB379 ...l 1
2. Llicence for Handling .
Radioactive Materials ........................... 2
ConditionsofUse ...........c.coeeeiill. t2
4.  System Design
and Operating Instructions .................... 3
5. MeasuringPrinciple ................. s 4
6. Scintillometer ..o ... B
7. Measuring Amplifier ... 6
8 Installation ... 8
g Conneclions ......ooovvineie e, g
9.1  ScintillationCounter...........coovvvvvvnnn. .. 9
9.2 MeasuringAmplifier..............coooiiiiil. 9
10, Statup....coo e 10
10.1 LB38S7Power Supply ..o vvvviieeiann, 10
10.2 LB3822 Temperature Compensation ........ 10
10.3 LB3831Ratemeter ......ooevvvviiiiiiinnn... 10
10.4 LB 3806 AdaptionUnit.........coovvvveean... 10
1. Bxamplel. ..o, 11
12. How to Proceed when no Information is
GiveninTableonPage5 ...............oe.o.. s 12
12.1  Calculating the Suppressionu ................. 13
12.2 Determining the Temperature Coefficient
SetliNg ..o 14
13. IndicatorTimeConstant ............cocvvven... 14
14. CalibratingtheSystem ..............cooooael. 15
141 Calibration without Linearization . .............. 16
(with Exarnple 2)
14.2  Calibration with Linearization ................... 17
(with Example 3)
15, Recalibrationand Reference Value ............ 19
16. Recalibration lo Different
Density RaNges .....cooovevviveiiiienn 20
16.1  Increasing or Decreasing the Range
forthesameLiquid ...........oooiiiin.... 20
16.2 Using the System '
for a Different Application ....................... 20
17.  ScintillometerVoltage....................... L2
18.  AlarmThreshold Setting .......ooevevvvenoiL 22
19, WIrelinkS ..vvvieeiii e 23
20.  Blank Modules /Dummy Connectors ......... 23
21.  RadiationProtection.............c..ceivvvn L 24
Enclosure

- Certification BW/29/78

Calibration Curve SK 974
Dimension Drawing {15 113.002)

Operating Instruction for Special Modules (Option)

Connection Diagram
Circuit Diagrams



CHECKLISTE

1. Kurzanleitung fiir die inbetriebnahme

der DichtemeBanlage LB 379

Wir empfehlen dringend, vor der Inbetriebnahme
- der MeBanlage die Bedienungsanieitung durchzu-
lesen. insbesondere verweisen wir auf die Auflagen
der Genehmigungsbehorde im Bauartzuiassungs-

CHECKLIST

1. Brief Instructions for Startup
of Density Measuring System LB 379

it is essential to study the Operating Instruclions
before starting up the measuring system. Special
reference should be made to the conditions for radi-
ation protection imposed by our Approval Authority.
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10.

1.

. Fulten der gemdaf Bedienungsanleitung montierten

und angeschiossenen MeBstrecke mit Medium be-
kannter Dichte.

. ADAPTION UNIT LB 3806:

Schiebeschalter HOCHSPANNUNG auf AUTO.

. POWER SUPPLY LB 3897:

Netzschaiter aut ON. Kontrollampe Ieuchlet auf. Ab-
warten, bis Blinklicht STORUNG (ADAPTION UNIT
LB 3806) nach max. 20 s erlischt.

. TEMP. COMP. LB 3822:

Gegebenenfalls Potentiometer 000—300 °C auf
Bezugsiemperatur des Mediums, Polentiometer T.K
auf gemai Beispiel 1 (Seite 11) bzw. 12.2 (Seite 14)
ermittelten Wert einstelien,
Schiebeschatter auf ON.

. RATEMETER LB 3831:

Schalter TRAGHEIT auf 1 (5 s), Poteritiometer BE-
REICH auf Einsteliwert u aus Tabelie Seite 12 (gege-
benentfalls siehe 14.).

. ADAPTION UNIT LB 3806:

Mit dem 4-stufigen Dekadenschalter EMPFINDLICH-
KEIT Anzeige auf den der Dichte entsprechenden
Anzeigewert einstellen. (Eine VergroBerung des Zah-
lenwertes bewegt den Zeiger in Richtung kiginere
Dicnte.)

. Gegebenentfalls genaue Kalibrierung gemanl Punkt

14. der Bedienungsanieitung vornehmen.

. RATEMETER LB 3831:

Schaiter TRAGHEIT auf max:mal zuldssige Anzeige-
tragheit stellen.

. THRESHOLD UNIT LB 3862:

Gegebenenfalls Alarme A (MAX) und B (MIN) ein-
stellen.

Ca. ein- his zweimal jahrich EI\/PrINDL!CHKEIT
(ADAPTION UNIT |.B 3806) nachstellen,

Bei Erweiterung um bzw. Herausnahme von Ein-
schiben: Abschnitt 19. (Briicken) und 20. (Blind-
einschiibe/Blindstecker) beachien! ..

10.

11.

. Fill measuring path with fiuid of a known density

alter first having installed and connected it as
described in the Operating Instructions.

. ADAPTION UNIT LB 3806:

Set HV sliding switch to AUTO.

. POWER SUPPLY LB 3897:

Main swiich to ON. The pilot lamp lights up. Wait
untit the flashing FAULT light (ADAPTION UNIT L8
38086) goes out after max. 20 s.

. TEMP. COMP. LB 3822:

Where applicable adjust 000 — 300 °C potentiometer
to mean temperature of fluid and TC potentiometer
to the value indicated in Example 1 (Page 11)
or Seclion 12.2 (Page 14). Set sliding switch {o
ON.

. RATEMETER LB 3831:

Set TIME CONSTANT switch to 1 (5 s) and RANGE
potentiometer to the setting u indicated in the Table
on page 13 (see Section 14 where applicable).

. ADAPTION UNIT LB 3806:

Using the 4-decade sensitivity swilch, adjust the
instrument reading to a value which corresponds
to the density (increasing the numerical vaiue
shifts the indicator towards lower density).

. f necessary recalibrate accurately in accordance

with Section 7 of Operating Instructions.

. RATEMETER LB 3831:

Set TIME CONSTANT switch to maximum permiss-
ible indicator time lag.

. THRESHOLD UNIT LB 3862:

Adjust Alarm threshold A HIGH) and B (LOW) as
required.

Adjust the SENSITMTY. (ADAPTION UNIT LB 3806)
approx. every 6 to 12 months.

When adding or removing modules:
Refer to Sections 21 {wire Ilnks) and 22 (plank

- —modules/dummy plugs). .



) 2. Genehmigung

o . zum Umgang mit radioaktiven Stoffen

Fir die MeBantage LB 379 liegt eine Bauvarizulassung
Nr. BW/29/78 des Ministeriums fur Arbeit, Gesundheit
und Sozialordnung Baden-Wiirttemberg vor. Eine Geneh-
migung zum Umgang mit radioaktiven Stoffen ist zum
Betreiben in der-Bundesrepublik Deutschiand deshaib
nicht erforderlich. -

Die Verwendung der Aniage ist jedoch der zusténdigen
Behérde vorher anzuzeigen. in aller Regel wurde dies
von uns vor Versand der Anlage fur Sie erledigt, wenn
nicht speziell etwas anderes vereinbart war. .

Wir mdchten in diesem Zusammenhang ausdriicklich auf
die Beachtung von Punki 3. der Bedienungsanieitung
hinweisen. -

3. Auflagen der Genehmigungsbehdorde
fur den Benuizer

Die MeBanlage LB379 wurde von der Physikalisch-
. Technischen Bundesanstalt, Braunschweig, bauange-
prift (Prifschein 6.32—R33). Aufgrund dieser Priifung
wurde vom Ministerium fir Arbeit, Gesundheit und Sozial-
ordnung Baden-Wiittemberg eine Bauartzulassung ge-
maB §§22ff der Stiahlenschutzverordnung erteilt. Mit
dieser Bauarizulassung sind fur den Anwender Auilagen
verbunden, die verbindlich einzuhatten sind.

Wir verweisen auf den der Bedienungsanleitung beilie-
genden Zulassungsschein Nr. BW/29/78, speziell auf die
Punkte ,Auftagen 1 bis 4* (Seite 3 des Zulassungs-
scheins) und ,Hinweise 1 bis 4* (Seiten 4 und 5 des
Zulassungsscheins)!

2. Licence
for Handling Radioactive Materials

Users of radioactive substances normally require a speci-
al licence. The relevant national laws and regulations
must be observed.

The technica! description which must accompany the
application will be supplied on request free of charge.

3. Conditions of Use

The Measuring System LB 379 has been approved by
the Physikalisch Technische Bundesanstall, Braun-
schweig (German Standards Office — Test Certificate
6.32—R33). Based on this Certificate the system has been
approvad for general use in the Federal Repubtic of
Germany. This approval is subject to the foliowing (gene-
ral) conditicns which must be observed by the user:

* Tha instrument must be clearly and permanently marked

with the radiation warning symbo! and the word "RADIO-
ACTIVE®". These markings must not be removed or
deleted.

if any change or damage to a Density Measuring System
is found the manufacturer rnust be consuited immediately
in order to remedy the damage. In case the possibility
of damage to the containment of the source cannoi be
excluded the appropriaie supervisory authority must also
be notified and a leakage check carried out by the body
nominated by the supervisory authority.

Density Measuring Systems which are taken out of ser-
vice must not be included in ordinary refuse but should
be returned either to the manufacturer or to a public
radioactive waste disposal centre. -

The user of an approved system must ensure thal the
actual pressure of the liquid being monitored does' not
exceed 10 bar in the measuring system,

No features of the system which are vital for radiation
protection must be modified in any way.

A system which as a result of wear, damage or destruc-
tion no longer complies with the requirements of the
approving authority must be taken out of Service. The
user of the system must immediately take all protective

" measures required to prevent any radiation damage. The

relevant authority must be notified without delay.



4. Aufbau
der Anlage und Einsatzbedingungen

-Zusammengefadt als mechanische Einheit sind das Me3-
rohr mil Normiftanschen, der 24'Am-Strahler und ein fur
Gammastrahlung hochstempfindliches Szintillometer als
Detekior. Die mit dem Medium in BerOhrung xommenden
Teile (gerades Rohrstiick ohne Einbauten, pofiert, 250
mm lang, mit Banschen NW 65 ND 10 DIN 2576) sind aus
Werkstoff 14541, alle anderen AuBenteile aus nichtrosten-
dem Stah! strahlwasserdicht (P 65) gefertigt.

Achtung!
Die verplombten Schrauben der MeBstrecke diirfen
nicht gedttnet werden, da sonst die Bauartzulas-
sung ihre Gultigkeit veriiert! Aggressive oder abras-
sive Medien, fiir die dic Bestandigkeit des Werk-
stoffes 1.4541 nicht garantiert werden kann, diirfen
aus strahlenschutztechnischen Griinden nicht in
der MefBstrecke gefahren werden.
{Fur solche Medien sind werkseitig mit PTFE, Gummi oder
dhnlichemn ausgekleidete MeBstrecken lieferbar). Vom
Kunden muf sichergestelit werden, daB der Druck in der
Menstrecke 10 bar nicht liberschreiten kann {vergleiche
BW/29/78 ,Aullagen®, Punkt 4).
Als ,praktisches Optimum" zwischen den Forderungen
der Industrie einerseits und der Wah! des ginstigsten
MeBweges fir statistische Genauigkeit und Langzeitsta-
bititat andererseits wurde die Nennweite auf NW 65 fest-
gelegt (effektiver MeBweg = 68 mm).
Die Verarbeilung der MeBsignale erolgt im DichtemeB-
-verslarker.

. SRk
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4. System Design
and Operating Conditions

The measuring pipe with standard flanges, the 24'Am

source and a detector, consisting of a scintilfometer

extremely sensitive to gamma radiation, have been com- .
bined to form one mechanical unit. Those parts which

come into contact with the liquid (straight pipe section

without internal {iitings, polished, length 250 mm, with

flanges nominal bore 65 mm, nominal pressure 10 bar

to DIN 2576) are made of material No. 1.4541, all other

external parts of stainless steel conform to the require-

ments of IP 65 (et-proof).

Important!

The sealed screws in the measuring path must not
be opened for this will invalidate the approval! Cor-
rosive or abrasive fluids for which the resistance
of material No.1.4541 is not guaranteed must notbe -
measured with this system as this might jeopardise
radiation protection!

(For fluids of this kind measuring paths lined with PTFE,
rubber or equivalent malerials can be suppiied on re-
quest) The user must ensure that the pressure in the
measuring path cannot exceed 10 bar (cf. BW/23/78/
"Conditions", ltem 4).

As an "optimum compromise” between the needs of
industry on one hand and the ideal measuring path
for optimum statistical accuracy and long-term stability
on the other, 2 nominal inside diameter of 65 mm was
chosen (effective measuring path length = 68 mm).

The detector ouiput signals are processed in the densitly
measuring amplifier.
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" 5. MeBprinzip

-.Die radiomeztrische Dichtemessung bietet die Moglich- -

keit, Messungen kontinuierfich und berGhrungslos direkt
an der ProzeBleitung vorzunehmen und erf{lli dabei
gleichzeitig alle an eine derartige MeBeinrichtung zu stel-
lenden Anforderungen, wie groBe Langzeitstabiiitat, hohe
Nulipunktkonstanz und weitestgehende Wartungsireiheit,

Das MeSBprinzip beruht aud der Absorption von Gamma-
strahlen beim Durchgang durch das zu untersuchende
Material auf einem genau definierten Strahlenweg.

Die MeBanlage nuizt die relativ niederenergetische (,wei-
che®) 60keV-Strahlung von 241Am, die Absorption ist
dabei auBer von der Dichte zusétzlich abhéngig von der
Ordnungszahl des absorbierenden Materials. (Hierdurch
lassen sich hochspezifische Bestimmungen von héher-
atomigen Stoifen in niederatomaren Fissigkeiten rea-
lisieren). ’

Die erforderliche Anzeigeempfindlichkeit fiir einen vor-
gegebenen Dichteunterschied g, bis pay Wird durch
Nullpunktunterdriickung (Gegenspannung im Gerét) er-
reicht. Diese Art der MeBproblemldsung bietet bei Dichte-

messungen erhebliche Vorteile beim Betreiben der An-
.age. aut die hier nicht naher eingegangen werden soll.
(Auf Wunsch senden wir thnen eine Informationsschrift
Gber dieses Thema mit Erkldrung der Arbeitsweise und
Darsteliung der daraus resultierenden Vorteile gerne zu).

Als UNTERDRUCKUNG definieren wir den Ausschlag
vom fatsdchlichen Nulipunkt der Strahiung {flir ® = un-
endlich} bis zur Skalenmitte fir die mitllere betriebs-
maBige Dichte (siche hierzu Zeichnung SK974). Der
erorderiiche Einstellwert u am Poti BEREICH hingt ab
vom Medium und von der GroBe des gewiinschien
MeBbereiches (= Anzeigebereich in g/cm?3). In threm
- Anwendungsfall gelten nachstehende Werte.

5. Measuring Principle

Radiometric density measurement offers the possibility .

of performing continuous measurements direct on the
process line whilst avoiding direct contact with the fluid
and al the same time meeting all demands normally
made on systems of the type, i. e. high longtime stability,
low zero drift and minimum maintenance requirements.

The measuring principle is based on the absorption of
gamma rays as they penstrate the material being moni-
tored on an accurately defined radiation path. The system
ulilises the relatively low-energy ("soft”) 60 keV radiation
of 241Am, the absorption depending not only on the den-
sity but also on the atomic number of the absorbing
substance (this allows the extremely specific deter-
mination of substances with high atomic numbers in
liquids with lower atornic numbers).

The necessary detection sensitivity for a given difference
in density pmin 10 pmay IS achieved by zero suppression
(internal bias potential). This approach offers the system
user considerable advantages for density measurements
which, however, are outside the terms of reference of
these Instructions {if requested, we will be pleased to
send you a leaflet on this subject which explains the
precise operation and illustrates the resulting advan-
tages).

The SUPPRESSION is defined as the indicator deflection
from the true zero point of radiation (for ¢ == infinity) to
the midscale value of the mean operating density (see
drawing SK 974}. The required seiting u of the RANGE
potentiometer will depend on the liquid and on the re-
quired range span (indicator range in g/cm3). In your case
the following values will apply:



Mefstelie MeBbereich Medium Strahterstirke Einsteliwerl u Absorptionskoeffizient
| Measuning poiat | Measuring range | Fuid . Source.intensity. |. Setting v Absorption coefficient
) 4 Poti BEREICH Poli Spreizung

@lemd) (mCi 241am) RANGE Fot. Spread Fot. ' n
Beispiet (siche 13) | 20°Brix=0,126" | Zuckerldsung 100 ..868V - 0,162

Exampie (see 13) { 20°Bx =0,126 | Sugar Solution

(Bei der Berechnung des oben angegebenen Wertes fiir u sind die Besonderheiten des MeBproblems beriicksichtigt)
{The specific characteristics of your application have been alicwed for in the calculation of the above value for u).

Interessiert primar nicht die Dichte, sondern die Zu-
sammensetzung eines Stoffes und ist mit wesentlichen
Dichtednderungen durch Temperaturschwankungen zu
rechnen, so kompensiert man den EinfluB der Temperatur
(Einbau eines Temperaturfihiers und zusétzlicher Ein-
schub im DichtemeBverstarker).

If the composition rather than the density of the ma-
terial is of primary interest, and if major densily changes
due to temperature fluctuations are expected, then the
influence of the temperature is compensated (instailation
of a temperature sensor and an additional module in
the density measuring ampilifier.



- 6. Szintillometer

Im Szintitlometer werden Normimpulse erzeugt?. Auch

-.Jie--Hochspannungserzeugung und -regelung erfolgt im
Szintillationszzhler. Zur Konirolle der Hochspannung
wird eine Sleuerspannung uber das Kabel zum Dichte-
mefigerat zuriickgefuhrt. Durch die Potentialtrennung
zwischen Szintillorneter und MeBverstarker und durch die
symmetrische Ubertragung der Normimpulse ergibt sich
eine hohe Storsicherheit der Anlage.

Y Die Anzah! der Impulse/s ist von der Dichte abhangig.

7. MeBverstarker

Die Weiterverarbeitung und Umsetzung der vom Szin-
tillationszahler kornmenden Normimpuise in der Dichte
proportionale Ausgangssignale (0—10V und 0/4— 20
mA) erolgt im Versldrker. Er ist in moderner Technik
.g Einzeleinschiiben auf Europakarten aufgebaut. Jeder
inzeleinschub entspricht einer Funktionseinheit und wird
in einen ferlig verdrahteten 19”-Baugruppentrager mit
einer Héhe von 34 (ca. 135 mm) eingesetzt. Die Zusam-
mensteltung der Einzeleinschibe ist dern MeBproblem
angepaBt Grundsétzlich vorhanden sind folgende Ein-
schiibe:

Anpassung {Adaption) LB 3806
(Anpassung der impulszahl an das MeBproblem und
Hochspannungskontrotie, Testeingang)

Ratemeter LB 3831

(mit den Einsteliorganen fir Meflbereich (= Unter-
drickung), Trdgheit, Feineinstellung der Impulszahl
und der Erzeugung der Ausgangssignale 0—10V so-
wie mit Sub-Steckkarle fur Ausgangsstrom

LB 3852 fir 0/4—-20mA
LB 3853 {iir 0/4—20mA (mit Potentialtrennung).

Anzeige (Analog-Disptay) LB 3886
{mil Prazisionsanzeigeinstrument)

Netzteil (Power Supply) LB 3897
{Erzeugung der Versorgungsspannungen fir den Ver-
starker)

Je nach Dichtemefiproblem kommen zusatzlich bzw.
alternativ zum Einsatz:

Linearization LB 3844 /1.B 3845 u. LB 3846
ffest wvorgegebene/einstellbare Linearisierung des
Dichtesignais)

Temperatur Kompensation LB 3822
(fur ein auf eine Bezugstemperatur kompensiertes
Dichtesignal)

Grenzwert (Thresho!d) LE 3862
flur zwei innerhalb des Bereiches beliebig einstell-
bare Grenzwerte)

Die nicht benétigten Plaize im Baugruppentrager sind
durch Blindeinschibe (mit enisprechenden Biriicken)
bzw. durch Blindplatten zusgefiilit.

(Fir Sonderanwendungen kdnnen auch Einschibe in

anderer Zusammenstellung im spezialverdrahteten Bau-

gruppentrager — siehe dann speziellen Verdrahtungs-
.).'an — untergebracht sein,

6. Scintillometer

The scintilometer generates standard pulses, the number
of pulses per second depending on the densily. The
scintillation counter also generates and stabilizes the HY
supply which is monitored by a controt voltage feedback
through the cable to the density measuring unit. Maxi-
mum interference protection of the system is ensured by
isolating the scintillometer from the measuring amplifier
and by symmetrical transmission of the standard pulses.

7. Measuring Amplifier

The amplifier processes and converts the standard put-
ses generated by the scintillation counter into output
signals proportional to the density (0—10V and 0/4 —20
mA). The ampilifier is of modern modular design based on
European standard printed circuit cards. Each in-
dividual module covers a separate system function and
is plugged into a {ully wired 19 inch chassis with a height
of 3 U {approx. 135 mm). The conliguration of individual
modules will depend on the actual application, bul the
following will always be included:

Adaption Unit LB 3806
{Adapts the number of count pulses to the individual
application and provides HV check plus test input)

Ratemeter LB 3831

{(wilh controls for range (= suppression), time constant,
fine adjusiment of number of count pulses and 0
10V output signal generation plus sub-card for out-
put current)

LB 3851 for 0/4 —20mA

LB 3853 for 0/4 —20 mA {electrically isolated).

Analog Display {.B 3886
{with direct-reading precision instrument)

Power Supply LB38387
(generates amplifier power supplies)

The following additional and/or alternative modules are”’
used depending on the requirements of the application:

Linearization LB3844 /LB 3845 or LB 3846
(preset/adjustable finearization of density signal)

Temperature Compensation LB 3322
{for a density signal compensated to a given refer-
ence ternperalure)

Threshold LB 3862
(for two thresholds freely adjustable over the full range)

Unused positions in the chassis are filled with blank
modules {with appropriate Wwire links) or covered with
blanking plates.

(For non-standards applicaticns, different module con-
figurations can be housed in a specially wired chas-
sis — in this case refer to the special wiring diagram.)
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LB 3827 Netzteil
Power supply

LB 3886 Anzeige
Analog Display

LB 3844 Linearization

LB 3822 Temperatur Kompensation
Temperature Compensation

LB 3831 Ratemeter

LB 3806-1
Adaption Unit




* 8. Montage

ie Abmessungen der MeBstrecke entsprechan beilie-
ﬂender Zeichnung 15113.002. Der Einbau in die Pro-
dukileitung erfolgt Gber die AnschiuBflansche NW65ND
10 DIN 2576.

Durch mechanisch soliden Aufbau der kompletien MeB-
strecke sind alle Fehlermdglichkeilen, die sich durch
geometrische Anderungen in der Anordnung ergeben
konnen, eliminiert.

Besteht die Gefahr, daB sich im ProzeBrohr Luftblasen
oder Ablagerungen und Anbackungen bilden k&nnen,
so ist dafir Sorge zu tragen, daB sie sich nicht in der

MeBstrecke festselzen. Die Meflanlage miBt die Absorp-
tion im Medium (proportional zu Dichte mal Meweg)
und somit bei nicht ganz gefilltem Rohr den Fillungs-
grad®. Durch Montage in einer steigenden oder senk-
rechten Leitung kénnen Lulteinschllsse oder Ablage-
rungen meist verhindert werden.

AuBerdem muf darauf geachtet werden, daB auf die
MeBstrecke keine Vibrationen abertragen werden
konnen.

.Wandstérkenéinderungen {durch aggressive oder abras-
sive Medien) ergeben ebenfalls eine Anderung der Dich-
teanzeige. Wir verweisen an dieser Stelle nochmals nach-
driickfich auf Punkt 3. und 4. der Bedienungsaneitung.

Die Temperatur des Szintiflometers dari 325K (+50°C)
nicht Gbersteigen. Wenn erorderlich, muB8 die serien-
maBig vorhandene Wasserkiihlung angeschlossen wer-
den (Gewinde R 1/4").

(Versuche im Werk ergaben, daB bei Umgebungstem-
peraturen um 300K mit einer Produkttemperatur von
355K die zuldssige Temperatur von 325K am Szintil-
lometer nicht aberschritten wird).

Bei Dichtemessung mit Temperaturkompensation wird
ein TemperaturfUhler (P1100) zusatzlich an geeigneter
Stefle in das Produktrohr eingebaut

Das Szintillometer ist in Ex-geschitzter Ausfihrung (Ex
d3nG5) ausgeithrt. Der MeBverstirker — je nach An-
wendungsfall als 19"-tinschub oder als 19”-Einschub in
Feldgehduse (P55) — ist dagegen in einem Bereich
aufzustellen, in dem Ex-Schutz nicht erforderlich ist.

8. Installation

The-dimensions-of the-measuring system are indicated
on the enclosed drawing No. 15113.002. The connec-
tion to the product line is made through Lhe connecting
flanges supplied — inside dia. 65, nominal pressure 10
bar to DIN 2576.

The mechanically rigid construction of the complete as-
sembly eliminates all potential error sources which might
otherwise result from gecmetrical changes in the arran-

~gement.

i there is any risk of air bubbles, sediments or caked
deposits forming in the process pipe it must be ensured
that they cannot accumulate in the measuring path. The
measuring system measures the absorption in the fluid
{proportional to the density multiplied by the measuring
path length), and when the pipe is not completely filled
it therefore measures the "filing ralio”. in most cases
trapped air or deposiis.can be prevented by installing
the system in a rising or vertical line.

It is also important to ensure that no vibrations can
be transmitted to the measuring path.

Changes in wall thickness (due to aggressive or
abrasive fluids) will also. affect the density reading.
Altention is once more drawn to Sections 5 and 6 of the
Operating Instructions.

The temperature of the scintilometer must not exceed
325 K (+ 50 °C). I necessary, the water cooling system
available as standard option must be connected (1/4”
BSP thread)!

(Work tesis have shown that at ambient temperatures
around 300 K and a product temperature of 355 K the
permissible temperature limit of 325 K is not exceeded
at the scintitometer).

In the case of temperature compensated density meas-
urements an additional temperature sensor (Pt 100} is
installed in the product line at a suitable point.

The scintillometer is supplied in a flameproof enclosure
(Ex d 3n G5). The measuring amplifier — a 19" rack
module or a 19” module in a field chassis (IP 55) de-
pending on the application — on the other hand must be
located in an area where no explosion protection is
required.



9. Anschliisse

Szintitlalionszahler und gegebenenfalls TemperaturfGhler
werden Uiber handelsiibliche Kabel mit dem Dichte-
meBgerat verbunden, wobei {ir den Szintillationszahler-
anschiuB ein 7-adriges, abgeschirmtes Kabel (bis 100m
z.8. LIY—CY 7X1,0/105, bis ca. 500m z.B. LIY-CY7 X
1,5/155) und fur den TemperaturfGhier ein 4-adriges Kabel
vorzusehen ist

Das AnschluBkabel flihrt nur Niederspannung, die Hoch-
spannungserzeugung und -regelung (DBP) erfolgt in der
Sonde.

9.1 Szintiilationszahler )
Nach Losen von 4 Zylinderschrauben M 5 X 12 kann der
Deckel des Szinliliometers abgenommen werden, der
Anschiufiraum fiegt frei. Die Abschirmung des Kabels
wird koaxial mit Hilfe der Kabelschelle direkt hinter der
KabeleiniGhrung mit dem Gehause verbunden. Die Klem-
men 1—7 werden mit den entsprechenden Eingangs-
klemmen des MeBverstirkers verbunden, wobei im
Szintillationszatler die Adern 4 und 7 auf die entspre-
chend gekennzeichnete Klemme gelegt werden. im ein-
zelnen gilt der beiliegende Anschlu3plan.

9.2 MeBverstirker

Die Anschlisse am MeBverstérker erfolgen an den
Klemmileisten auf der Rickseite des Gerdtes gemaB An-
schluBBplan, wobei das Kabe! sowohl angeklemmt als
auch — nach Anbringen entsprechender Steckverbinder
an den Kahelenden — angesteckt werden kann. Dabei
sind die Klemmieisten in mehrere ,Bidcke" aufgeteilt,
die im einzeinen vorgesehen sind {ir

Szintillometeranschiufl
(7 Klemmen und griin-gelbe Masseschraube flr Ka-
beiabschirmung)

Temperaturfuhleranschluf3
(fur P1100 in 4-Leiterschaltung)

Ausgénge
(0—10V und 0/4—20 mA)

Grenzwerte
(2 Umschaltkontakte und 2 open-callector)

Der NetzanschiuB3 exfolgt tiber 3 AnschluBklemmen (Ph,
Mp, Schutzleiter), auf die angegebene Netzspannung
ist zu achtent!

9. Connections

The scintillation counter and the temperature sensor (i
provided) are connected to the density measuring unil
through standard cables: a 7-core screened cable, e. g.
LIY-CY 7 X 1.5/155 or "Qilitex" SY 7 X 1.5, for the scintiliati-
on counter and a 4-core cable for the temperature sensor.

The connecting cable only carries low voltage as the
HV supply is generated and stabilized in the probe (Ger-
man Patent).

9.1 Scintillation Counter

After releasing four M 5X12 cap screws the cover of
the scintillometer can be removed, exposing the termi-
nal compartment. The cable screen is connected to the
housing coaxially by means of the cable clamp directly
behind the cable entry. Terminals 1 to 7 are connected
to the corresponding input terminals of the measuring
amplifier, cores 4 and 7 being taken to the appro-
priately marked terminals in the scintillation counter.
For further detaits see enclosed terminal diagram.

9.2 Measuring Amplifier

The amplifier connections are made to the terminal strips
at the rear of the unit as shown on the terminal dia-
gram. The leads can be secured either with terminal
screws or by filting cable lugs to the cable ends. The
terminal strips are divided into several tenninal blocks,
separate blocks being previded for:

Scintillometerconnections
(7 terminals and green/yeliow earth screw for cable
screen)

Temperature Sensor Connections
{for Pt 100 in 4-wire network)

Outputs
(0—10Vand 0/4 — 20mA)

Thresholds
(2 change-aver contacts and 2 open-coliector outputs)

The main supply is connected to 3 terminals (ive, neu-
tral, earth). Check for comect mains voltage.



"10. Inbetriebnahme

: ,,‘;or dem Einschalten des. Gerdtes wird die MeBstrecke:

it dem zu messenden Medium bekannter Dichte inner-
halb des gewtinschien MeBibereichs gefilit (zur Beslim-
mung eines Kontrolhwertes bei leerem Rohr vergleiche
Abschnitt 15. ,Nachkalibrienung und Kontrollwert").

Sinnvoll wird in der beschriebenen Reihenfolge weiter
vorgegangen.

10.1 Power Supply LB3897 (Netzteil)

NETZ-Schaiter auf EIN, die eingebaute Kontrollampe
signalisiert die vorhandene Netzspannung.

Nach dem Einschalten der Netzspannung benétigt die
Hochspannungsauiomatik ca 20 Sekunden um auf ei-
nen Wert innerhalb ihres Asbeitsbereiches einzuregeln.
Wahrend dieser Zeit blinkt die rote Leuchtdiode STO-
RUNG.

10.2 Temperature CompensationLB 3822
(Temperatur-Kompensation)

.nur bei Messungen mit Temperatur-Kompensation).
‘otentiometer 0 —300°C auf die mittlere Temperatur der

Fassigkeit stellen {der Einstelibereich des 3-Gang-Poten-

tiometers enispricht 0—300°C).

Potentiometer T.K aufden gemas Beispiel 1. berechneten

Werl stellen.

Schiebeschalter in Stellung EIN bringen.

10.3 Ratemeter LB3831

Schalter TRAGHEIT aul 1 & s)

Unterdriickung u aui der Skala des Potentiometers
BEREICH aut den in der Tabefle unter Abschnitt 5. ,Mes-
prinzip® angegebenen Wert einstellen {max. einstellbar
sind 20 Skalen Unierdrickung X 10 V pro Skala == 200 V).
Der Einstelibereich ist durch den Schalter auf 0—100
(0—10 Skalen} und 100—200V (10—20 Skalen) um-
schaltbar. .

Eine Umdrehung des Potentiometers & 10V (1 Skala).

10.4 Adaption LB 3806

{Sondenanpassung)
‘Schiebeschalter Hochspannung auf AUTO
Mit dem 4-stufigen Dekadenschalter wird die Anzeige
auf den der Dichte entsprechenden Anzeigewert ein-
gestellt (siehe hierzu SK 974). Eine VergréBerung des
Zahlenwertes bewegt dabei den Zeiger nach unten (in
Richtung 0 bwz. kieinere Dichte), eine Verkleinerung nach
oben in Richtung 10V {zu groBer Dichie).

Mit dem Potentiometer Empfindlichkeit" am Ratemeter.

LB 3831 kann noch eine Feineinstellung der Empfindlich-
keit vorgenommen werden.
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10. Startup

‘Before ‘switching on the system, the measuring path is

filled with the fluid to be mcnitored, the density of which -
is known angd within the required measuring range (for
determining a reference value with the process pipe
emply see Section 15 "Recalibration and Reference
Value").

it is recommended to proceed as follows:

101 Power Supply LB 3897

Set POWER switch to ON. The pilot lamps light up to
indicate that power is available.

After the power has been switched on the automatic HV
supply will need approx. 20sec to stabilize at a value
within its operating range. The red FAULT light (LED) will
flash during this period.

10.2 Temperature Compensation LB 3822
{only for measurements with temperature
compensation)
Set 0—300 °C potentiometer to the mean temperature
of the fluid (the range of adjustment to the 3-turn po-
tentiomater is equivalent to 0— 300 °C).
Set TV potentiometer to the value calcutated in accor-
dance with Example 1in Section 1.
Set sliding switch to ON.

10.3 Ratemeter LB 3831

Adjust suppression u with the DENSITY RANGE poten-
tiometer to the value indicated in the table in Section 5
"Measuring Principle” (max. adjustment = 20 scales
suppression X 10V per scale = 200 V).

The setling range is switch selectable between 0—100 V
(0—10 scales) and 100200V (10 —20 scales).

One full turn of the potentiomeler is therefore equivalent
to 10V (I scale).

10.4 Adaption Unit LB 3806

Set sliding switch HV to AUTO.

Using the 4-decade switch, adjust the reading to the
value which corresponds to the density (see SK 974).
increasing the numerical value will shift the indicator
towards zero or lower densities, and reducing it will shift
the indicator towards 10V or higher densities.

The "sensitivity* potentiometer on the ratemeter LB 3831
provides an additional fine adjustment.
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11. Beispiel 1

{Der MeBweg'ist fest vorgegeben durch deninnendurch®
messer des Mefirohres zu 6,8 cm’).

Bei ausgekleideter MeBstrecke (PTFE, Gummi} ist der
Faktor im Verhaltnis der Durchmesser zu korrigieren,
2 B. bei 6,2 cm Innendurchmesser zu

9500 5o
58 6.2=8660

*} Er ist in die Einstellwerte eingerechnet, braucht also
nicht mehr berlicksichtigt zu werden.

Zu messen sei eine Zuckerldsung im Bereich 60—80°
Brix entsprechend 1,289 —1,415 g/cm3. Die mittlere Tem-
peratur sei 50 °C, der Temperaturkoeffizient

0,0006-2_/°C.
cm3,
Der (im Werk) errechnete Einstellwert u — in der Tabelle
(Seite 5) als Beispiel eingetragen — ist
u= 86,8V (8,68 Skalen)

Der einzustellende Wert am Potentiometer T.K (Einschub-
TEMP. COMP) errechnet sich aus

TK = 9500 X Temperaturkoeffizient X Absorptions-
koeffizient

und mit dem Absorptionskoefiizient aus Tabelle Seite ©
T.K = 8500 X 0,0006 X 0,162 = 0,92

Damit ergeben sich flir das Beispiel folgende Einstel-
lungen:

Am Ratemeter LB 3831

Poti BEREICH {=Unterdriickung) 868V
(8,68 Skalen)

AnTEMP.COMP.LB 3822

Poti0—300°C 050

Poti TK 092

vedret A o
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11. Example 1

(The length of the measuring path is fixed by the inside
diameter of the measuring pipe which is 6,8 cm*).

When a lined measuring path is used (PTFE, rubber)
the factor must be corrected in proportion to the dia-
meter, e. g. with an inside diameter of 6,2 cm as foilows:

9560
ZIUU o =
68 6,2 = 8660

*) This is already included in the settings and does not
have to be allowed for separately.

Fluid monitored: sugar solution within the range 60 —80°
Brix, which s equivalentt01.289—1.415 g/cm3. The mean
temperature is 50°C, the temperature coefficient

0.0006 -2./°C.

cma

The setting u (calculated by the manufacturer), which the
Table on page 5 quotes as an example, is

u=86,8 V (8,68 scales)

The setting of the TC potentiometer (TEMP. COMP. mo-
dule) is calculated from

TC = 9500 X temperature coefficient X absorption
coefficient

and with the absorptiocn coefficient from the Table on
page 7

TC =9500 X 0,0006 X 0.162 = 0.92
This produces the following settings for our example:

On Ratemeiter LB 3831

RANGE potentiometer 868V
{suppression} 8,68 scales
TEMP. COMP.LB 3822

0— 300 °C potentiometer 050
TC potentiometer 092



*12. Wie ist vorzugehen,
wenn keine Angaben in der Tabelle
Seite 5 eingetragen sind?

Es besteht die Mdgiichkeit, daB bei der Projektierung
der DichtemeBanlage im Werk die genauen Daten des
MeBproblems nicht bekannt waren, daB die Daten nicht
in die Bedienungsanleitung Ubertragen wurden oder daB
die Originalbedienungsanieitung nicht vortiegt. Prinzipiell
bestehen dann folgende Mdoglichkeiten, um eine Inbe-
triebnahme mit verniinfligem Aufwand (ohne zig-faches
Umfutlen zwischen zwei Dichtewerten) vorzunehmen.

Ein Anruf im Werk mit genauer Schilderung des MeB-
problems fuhrt zur Berechnung der Einstetiwerte. Im
Regelfall kann diese Berechnung kurzfristig durchgef(ihrt
werden, (Eine Berechnung vor Ori 148t sich wegen der
Komplexitdt bei Americium-Dichte-Messungen nicht
durchtihren.)

12.1 Bestimmung der Unterdriickung u (= Einstellwert
des Potentiometers BEREICH)
Eine erste ungeféhre Bestimmung der Unterdriickung
nn aus der folgenden Tabelie entnommen werden. Die
Qaenaue Bestimmung erfoigt dann, wie unter Abschnitt
«Kalibrierung®, Seite 9, beschrieben.

ACHTUNG!

Die Tabellenwerte sind nur ungenau und nur fiir eine
erste Einstellung gedacht, wenn keine genaueren An-
gaben vorliegen!

12. How to Proceed when ﬁo Informationis
Given in Table on Page 7

it is possible that the exact data of the application were
not known when the Density Measuring System was pre-
pared by the manufacturer, that the data have not been
transferred into the operaling instructions, or that the
original operating instructions are no longer available. in
that case there are the following basic possibilities of
using the system without an unreascnable amount of pre-

. paration (.e.without countless refilling between two

dernisity values).

A telephone call to the manufacturer with an accurate
description of the measuring application will allow the
settings to be calculated. This calculation can normally be
carried out at short notice (a calculation on the spot is
impracticable because of the complexity of Americum
density measuremenits).

Einsteliwerte Unterdriickung u (v) (Poti BEREICH)
mit/ohne Linearisierung LB 3844
mit Absorptionskoeffizient * fiir:
Mefibereich :
A p(g/em?3) H0 CH, CHOH Al,O5 Ca{OH), H,S0, HCL
0175 0,170 0,165 0,205 - 0430 0,235 0460
0,05 1721116 178/120 183/124 148/100 73/50 . 130/88 68/47
0,10 89/ 61 91/ 62 94/ 64 77/ 53 39/28 68/47 37/26
0,20 47/ 33 48/ 34 S50/ 35 41/ 29 22/16 36/26 21/16
0,30 33/ 24 34/ 24 35/ 25 29/ 21 17/13 26/19 16/12
0,40 26/ 19 27/ 20 27/ 20 23/ 17 14/11 21/16 14/11
0,50 22/ 16 22/ 16 23/ 17 20/ 15 - 18/14 -
. 0,75 17/ 13 17/ 13 17/ 13 15/ 12 - 14/11 -
1,00 14/ 11 14/ 11 15/ 12 - - - -

*) Die Werte fiir u sind nur angenéhert. Fir die erste Einstellung kénnen die Werte jedoch fiir gleichartige Stoffgruppen aus der Tabelle
entnommen werder (2 B. fiir Kohlenwasserstoffe aus der CH,-Spalte). Im Zweifelstalle kleinere Wente einstellen, um Ubersteuerung des

Verstarkers zu vermeiden!

Angendhert kann die erforderiche Unterdriickung u auch wie folgt berechnet werden:

ohne Linearisierung

mit Linearisierung

1 ; 20 1
u=10 1 - oY X
u (eAp-n-G.B"_,+ )an u 3 (eAp-n'6.8“_1+05)+5

. bei zusgekdeideter MeBstrecke tatsichlichen Innenraumdurchmesser in (cm) beriicksichtigen!

12
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) 12.1 Calculating the Suppressionu -
) (= setting of DENSITY RANGE potentiometer)
. ’ - A llrst approximate determination of the suppression can
be made with the Table below. An accuraie determination
can then foliow as described under "Calibration® on
page 12.
IMPORTANT!
The figures in the Table for guidance aré only intended

for an approximate adjustment when no detailed infor-
mation is available.

Settings for Suppression u (DENSITY RANGE) potentiometer)
with/without Linearization LB 3844 in v
with absorption coefficient *for:
Meas. range '

Ap(glem3) H,0 CH, CHOH Al,Oq Ca{OH), H,S0, HCL
0,175 0,170 0,165 0205 0,430 0,235 0460
. 005 172/116 178/120 183/124 148/100 73/50 130/88 68/47
0,10 89/ 61 91/ 62 94/ 64 77/ 53 39/28 68/47 37/26
0.20 47/ 33 48/ 34 50/ 35 41/ 29 22/16 36/26 21/16
0,30 33/ 24 34/ 24 - 35/ 25 28/ 21 17113 26/19 16/12
0,40 26/ 19 27/ 20 27/ 20 23/ 17 14/11 21/16 14/11

‘ 0.50 22/ 16 22/ 16 23/ 17 20/ 15 - 18/14 -

0,75 17/ 13 17/ 13 17/ 13 15/ 12 - 14/11 -

1,00 14/ 11 14/ 11 15/ 12 - - - -

') The values for u are approximate only. For adjustment, however, the values for similar types of material can be taken from the Table
{e.g. for hydrocarbons from the CH; column). When in doubt always select a lower value to prevent overloading the amplifier!

An approximate calculation of the required suppession u can also made be as follows:

‘without Linearization ' , with Linearization
1 ; . 20 1
y=10{—————+1}inV U= <X —+05]+5
(eAp-n~6.8"_, ) 3 (eAp~n'6.8 — )

. **) in the case of lined measusng paths use the actual inside diameter in cm)l

TH S0

- 2, N /-
0-30 % / Wiclis 7 ,,0/ 2,37 V  Jusdteg 2V
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12.2 Bestimmung des Einstellwertes fiir den
Temperaturkoeffizienten (Potentiometer T.K))
it dem Wert u (aus vorstehender Tabelle) kann der
Einstellwert {ir das Potentiometer 7.K. gemaB Beispiel 1
(Seite 11) ungefdhr ermittelt werden.
Ist kein geeigneter u-Wert in der Tabelle enthaiten bzw.
fiir die genauere Bestimmung, kann experimentell wie
folgt vorgegangen werden:
Die MeBstrecke wird mit Produkt gefiillt. (Dabei wird die
Ermittiung des Einstethvertes umso genauer, je genauer
die betriebsmaBige Dichte und die betriebsmasige Tem-
peratur mit den Versuchsbedingungen Uibereinstimmen.)
Das Potentiometer 0— 300°C wird auf den Wert fUr die
vorhandene Temperaiur eingestellt. Das Potentiometer
TK wird so eingestellt, da sich bei Erwadrmen oder Ab-
kihlen des MeBgutes keine Anzeigednderung ergibt.
Wandert die Anzeige beim Erwdrmen (bzw. beim Ab-
kihlen) zu kleinerer Dichte (bzw. grdBerer Dichte beim
Abkiihlen), so ist unterkornpensiert und der Einstellwert
TK entsprechend zu vergréBern (und umgekehrt).

ACHTUNG!
Der Temperaturfihler muB fir diesen Versuch die glei-
che Temperatur wie das MeBgut annehmen kdnnen

.(Temperarur-ubergangszeilen beachten)!

13. Anzeigetréagheit
(Ratemeter LB3831)

Bei betriebsméaBig sehr langsamen Dichteénderungen
empfiehlt sich die Einstellung TRAGHEIT 3 (60 s), da bei
groBer Tragheit die statislischen Anzeigeschwankungen
kleiner sind {die hohere Ablesegenauigkeit nach dem
Umschalten auf groBere Tragheit kann eine geringe
Nachstellung eriordern). Sind schneile Dichteédnderun-
gen zu erwarten, so muf3 mit TRAGHEIT 2 (30s) oder 1
(55) gearbeitet werden.

ird nur die Tragheit umgeschaltet, so bleibt die mitt-
ere Anzeige erhalten. Bei Umschaltungen bzw. Einstel-
lungen am Gerét, die Anzeigednderungen verursachen
(wie z.B. bei der Inbetriebnahme bzw. Kalibrierung der
Anlage), empfiehlt sich deshalb. zunachst mit TRAGHEIT
1 zu arbeiten. ist der Anzeigeendwert ungeféhr erreicht,
wird wieder auf die groBere Tragheit zuritckgeschaitet.
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12.2 Determining the Temperature Coefficient
Setting (TC Potentiometer)
Based on the value for u (from Table above) the appro-
ximale setting for the TC potentiometer can be deter-
mined in accordance with Example 1 (page 11).
if the Table gives no suitable u value, or in case a more
accurate determination is necessary, the following
experiment will be found useful:
Fill the measuring path with liquid product (the closer the
conditions during this experiment reflect the reallife den-
sity and temperature, the more accurate the resulting
setting will be). The 0 —300°C potentiometer is set to the
value representing the existing temperature. The TC
potentiometer is adjusted so that the reading does not
change when the temperature of the fluid monitored rises
or drops.
If the indicator shifts towards a lower density as the
temperature rises (or to a higher density as the temper-
ature drops), then the system is under-compensated and
the TC setting must be increased accordingly (and vice-
versa).

IMPORTANT!

For this experiment the temperature sensor must be
capable of reaching the same temperature as the fluid
(note temperature stabilisation times)!

13. Indicator Time Constant
(Ratemeter LB 3831)

if the rate of density changes is inherently low it is
recommended to select TIME CONSTANT 3 (60 s)
because the statistical fiuctuations of the reading become
smaller as the time constant increases {the higher accu-
racy of reading after switching to a longer time constant
may require a slight readjustment). Where fast density
changes are expected, the settings TIME CONSTANT 2
30 s} or 1 (5 s) shou!d be selected. -

If only the time constant is changed then the mean
reading will remain unchanged. Therefore, when set-
tings are changed or adjustments made which may alter
the reading {e. g. initial startup or calibration of the system)
it is recommended to select initially TIME CONSTANT 1.
Once the final reading is being approached, the system
can be switched back to a longer time constant.



14. Kalibrierung der Anlage

Wie bei allen elektronischen MeBgerdten héchster Pré-
zision sollte auch beim DichtemeBverstarker die end-
gliltige Einstellung auf den gewlinschien DichtemeBbe-
-reich erst vorgenommen werden, wenn das Gerét einige
Stunden eingeschaliet war.

Das Schwéchungsgesetz fiir y-Strahler ergibt physika-
lisch eine exponentielle Abhdngigkeit von der Dichte.
Bei kleinem Dichtebereich bzw. hoher Unterdriickung
(u > 55V (5,5 Skalen) ist die Abhéngigkeit auch ohne
zusitzliche Linearisierungseinheit fast linear.

Die unter Punkt 10. beschriebene Gerateeinstellung auf
einen einzigen Dichtewert in Verbindung mit der im Werk
berechneten Unterdrickung genligt beispielsweise zur
Regelung auf einen bestimmten Dichtesollwert oder zur
Unterscheidung verschiedener Dichtewerte. (Sie ist in
jedem Fall genauer als eine,unkontrollierte” Verstellung
aller Parameter) .

Wir empfehlen aus diesem Grund, mit dieser Einstellung
zu beginnen und die im folgenden beschriebene Ka-
librierung nur vorzunehmen, wenn sich unzuldssig hohe
Abweichungen bei der Kontrolle zeigen sollten.

tine genaue Absolutmessung im ganzen Bereich er-
fordert mindeslens zwei Fullungen der MeBstrecke bei
maglichst verschiedenen Dichten innerhalb des MeBbe-
reiches. Bei bekannter Unterdrickung erhalt man fiir den
Verstdrker ohne Linearisierung die Form der Eichkurve
aus der beiliegenden Zeichnung SK974.

15

14. Calibrating the System

-As-with all high-precisioh' electronic measuring systems,

the density measuring amplifier should only be finally
adjusted to the required density range after the unit had
been switched on for several hours.

The physical law of yray absorplion implies that its
varation with the density follows an exponential func-
tion. At small density ranges or with high suppression
(u > 5,5 scales) this dependence is virtually linear even
without additionat linearization unit.

Selting the system to a given density value in conjunc-
tion with the suppression calculated by the manufacturer
(description see Section 10) will, for example, be sufficient
for controlling a certain nominal density value or for
differentiating between different densities (this method
will always be more accurate than an "uncontrolled”
adjustment of all parameters).

We therefore recommend to start with the above set-
tings and to carry out the calibration described below only
when a check shows unacceptably high deviations from
the standard values.

An accurate absolute measurement over the fult range,
however, requires at least two fillings of the measuring
path with fluids of widely diverging densities which are
still within the overall measuring range. At a given known
suppression, the shape of the calibration curve for the
amplifier without linearization unit is shown on the en-
closed drawing SK 974.



14.1 Kalibrierung ohne Linearisierung (mit Beispiel 2)

* (Nur durchlesen, wenn in den Verstarker weder Einschub

LB 3844 noch LB 3845 oder LB 3846 eingebaut ist).

Die relative Dichteskata.aad der beiliegenden Zeichnung
SK974 wird ersetzt durch die gewlinschte absolute Dich-
teskala. Der Kurvenschar wird die der Unterdriickung u
zugehorige Eichkurve entrommen (im gezeichneten Bei-
spiel 2: u =20V {2 Skalen]).

Man flit die MeBstrecke mit Flissigkeit kleiner Dichte
p; und stellt durch Anderung.am 4-stufigen Dekaden-
schalter die Anzeige auf den Sollwert A, (m Beispiel

2,0V), wobei eine VergréBerung des Zahlenweries den

Zeiger in Richtung OV bewvegt.

Beispiefl 2

3
Dichte p=10... 2,0 g/cm -
alter Einstellwert BEREICH u = 20 V (2 Skalen)

Wird nun umgellillt auf groBe Dichte p,, so wird im all-
gemeinen ein vom Soliwert A, (im Beispiel 89V) ab-
weichender Istwert Ay’ @n Beispiel 83V) abgelesen.
Die Unterdriickung ist jetzt zu dndern auf den neuen
Wert v. ’

-5 A A L
v=(u 5)?—_‘+5

2 1

Der neue Wert v wird am Poli BEREICH eingestellt
und anschlieBend mit dems 4-stufigen Dekadenschalter
auf den Sollwert A, (m Beisiel 8,9V) eingestellt

v="(20 — 5) 2-9““""3 +5=21,4V (2.14 Skalen)

neuer Einstellwert BEREICH v = 21,4 (2,14 Skalen)

14.1 Calibration without Linearization
(with Example 2)

(Only applicable to ampliliers not including modules
LB3844 or LB 3845 or LB 3846).

The relative density scale on the enclosed drawing
SK 974 is replaced by the required absolute density scale,
and the calibration curve corresponding to the cal-
culated suppression u is selected from the family of
curves (in Example 2 below: u = 2 scales & 20V).
The measuring path is filled with liquid of low density
piand the reading is adjusted with the 4-decade switch
to the nominal value A, (in our example 2.0V), any

Jincrease in the numerical value shifting the indicator

towardsQ V.

Example 2

Density p=1,0 ... 2,0 g/cm?
old DENSITY RANGE setting u = 20V (2 scales)

When the measuring path is refilled with the higher
density liquid p,then the reading A,’ obtained {in our
example 8.3V) will generally deviate sfightly from the
expected nominal value A, (n our example 82 V). In
that case the suppression must be changed to the new
value v.

v=p—57"2"A 45
Azl_At
The RANGE potentiometer is set to the new value v,

and finally the 4-decade switch is adjusted to the nominal
value for A; (in our example 8.9 V).

v=(20-5) 89720 5_ 514 (2,14 scales)
83-20

new DENSITY RANGE settingv=21,4V (2,14 scales)

S e
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142 Kalibrierung mit Linearisierung

{Nur durchlesen, wenn die Einschiibe LB 3844 /LB 3845
oder 1.8 3846 in den Verstarker eingebaut sind).

Fir einen linearen Zusammenhdng zwischen Anzeige
{(Ausgangssignalen} und Dichte werdén spezielle Lineari-
sierungseinheiien verwendel. Linearisierung ist z 8. er-
{fordedich, wenn dig chhiemessung fir die Bilanzierung
(eventuell in Vesbindung mit einer DurchfluBmeBein-
richtung) verwendet wird. Winschenswert ist Linearisie-
rung oft bei Einstellwerten u <55V (5,5 Skalen).

Bitte FuBnote bei 16. (Seite 20) beachten!

14.2.1 Standard-Linearisierung LB 3844
{mit Beispief 3)

Man fillt die MeBstrecke mit Rissigkeit kleiner Dichte

P, (m Bespiel 105 g/cmd) und regelt mit dem 4-stu-
figen Dekadenschatter-genau auf den Sollwert fiir p,
ein (im Beispiel 1,0 V).

Nach Einfiiflen groBer Dichte p, im Beispiel 1,45 g/cm3)
wird sich im aligemeinen nicht der Sollwert fir p, (im
Beispiel 9,0V), sondern ein mehr oder weniger davon
abweichender Istwert (im Beispiel 8,0V) ergeben. Man
liest die dem Istwert zugehdrige Dichte p,’ ab (im Bei-
spiel 1,40 g/cm¥) und errechnet daraus den Wert v
(siehe Beispiel J).

1

v={u—5) - -+5
1402 P2.g-34-0 (pp—py)
Py — Py

N aus Tabelie Seite 5

Der neue Wert v wird am Poti BEREICH eingestelit und
anschlieBend mit dem 4-stufigen Dekadenschaiter auf
den Sollwert p, m Beispiel 9,0V) eingestelit.

Beispiel 3

Dichte: 1,0 .... 1,5 g/cm3

alter Einstallwert u: 13 V (1,3 Skalen)
neuer Einsteliwert v: 13,9 V (1,39 Skalen)

14.2 Calibration with Linearization

(Only applicable to. amplifiers incorporating ‘modules
LB 3844, LB 3845 or LB 3846).

Special linearization units are used to obtain a linear
correspondence between the mstrumenl reading (output
signals) and the density.

Linearization is necessary, for example when the den-
sity measurements are used for preparing a material
balance (possably in conjunction with a flow meter).

" Linearization is often desirable for suppression seltings

of u<55V (5,5 scales).”
See footnote at 16. (page 20), please!

14.21 Standard Linearization LB 3844
{with Example 3)

The measuring path is filled with fiquid of low density
p; (in our example 1.05 g/cm3) and the instrument
reading is accurately adjusted with the 4-decade switch
to the nominal value for p, (in our example 1.0V).

After refilling with liquid of high density p, (in our ex-
ample 1.45 g/cm3) it will generally be found that the
actual reading obtained the nominal value for p, (in
our example 9.0V). Next, the density p,’ associated with
the actual value is read off (in our example 1.40 g/cm3),
and from this the value v is calculated (see Example 3).

v={u-—25) - ! +5
14P2 7 P2 g-34 M (pp—py)
Py — Py

7 from Table on page 5

The DENSITY RANGE potentiometer is set to the new
value v, and finally the 4-decade switch is adjusted to
the nominal value for p, {in our example 2.0V).

Example 3
Density: 1.0 ... 1.5 g/cm3
old setting u: 13 V (1,3 scales)

new setting v: 14 V (1,39 scales)

: 1
V- 13—5)
( 14 — 145 x =34 X 0,162 (1.45 — 1.05)

1+ 745 =705

+5 = 139V (1,39 Skalen)
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14.2.2 Einstellbare Linearisierung

LB 3845 oder LB 3846
Bei Verwendung der Linearisierungseinheit LB 3845 muB
ein fester Wert am Poti BEREICH eingestellt sein. Der
genaue Wert ist am Poli angegeben, er darf nicht ver-
andert werden. :
{Wurde versehentlich die Einstellung verdndert, so kdn-
nen folgende Werte eingestellt werden.

bei LB3845-1/1 30V
bei LB 3845-2/1 gV
bei LB 3845-3 oV
bei LB3846-1+2 OV

An der Linearisierungseinheit wird am Poti SPREIZUNG
der im Werk errechnete Wert

Spreizung S = (siche Tabelle Seite 5)

eingestelll. Die MeBstrecke wird mit Fliissigkeit kleiner
Dichte p, gefiillt, mit dem 4-stufigen Dekadenschalter
vird der Soflwert fiir p, genau eingeregelt. Nach Umfil-
len auf p,wird die Anzeige kontrolliert.

Ergibt sich eine Abweichung, so wird analog der Abbil-
dung bei Beispiel 3 {Seite 11) die neue Spreizung er-
rechnet zu: - ’ ‘

S, =(+Rv A2~ A _Ry
. =

RV bei »

LB 3845-1/1 = 249

LB3845-2/1 = 249

LB38453 = 432

LB3846-1+2 =169

und dieser neue Wert am Potentiometer eingestellt. An-
schlieBend wird mit dem Dekadenschalier auf den Soll-

- .wert A, flr p, nachgestefit .

18

~14.2.2 Adjustable Linearization

LB 3845 0r LB 3846
When using the Linearization Unit LB 3845, the RANGE
potentiometer must be set 1o a fixed value. The precise
setting is marked on the potentiometer and must not be
altered.
(if the setting has inadvertently been altered the following
values can be adjusted.

for LB 3845-1/1 30V
for LB 3845-2/1 19V
for LB 3845-3 oV
for LB 3846-1+2 QV

The SPREAD potentiometer on the Linearization Unit is
adjusted to the

SPREAD S = (see table page 5)

value calculated by the manufacturer. The measuring
path is filled with liquid of a known low density p,’
and the 4-decade swiich is set to the exact nominal
value for p;. After refifling with p, the display is checked.
if a devialion is found, then the new SPREAD value is
calculated as illustrated in Example 3 (page 13) as
follows:

oy Ao — A
S;=(S+Ry 22 =A Ry
1= )AZ—A,

Rv for

LB 3845-1/1 - 249
LB 3845-2/1 = 249
LB 3845-3 = 432
LB 3846-1+2 =169

and the SPREAD potentiometer is adjusted to this new
value. Finally, the decade swiich is adjusled to the .
nominal value A, for p,.
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15. Nachkalibrierung und Kontrollwert

Durch die groBe Halbwertszeit von 24'Am (433 Jahre)

betragt der jahrliche Intensititsveriust der Strahlung nur
0,16 %. Dies bedeutet, daB fir nahezu alle MeBprobleme
eine jahriche Nachstellung der Empfindlichkeit aus-
reichend ist. Lediglich Messungen mit extremer Anfor-
derung an die Genauigkeit erfordern eine halbjahrliche
Nachstellung.

Hierzu wird bei bekannter Dichte (z.B. Uber Proben-
nahme) bzw. bei leerer MeBstrecke mit dem 4-stufigen
Dekadenschalter auf den Sollwert fir die Dichte bzw. den
Kontrollwert (bei leerer MeBstrecke) nachgestellt.

Zur Schaffung eines Kontirollweres (zur gelegentlichen
Nullpunktkontrolle des Verstdrkers) kann es voiteilhaft
sein, bei vollig entleertem Mefrohr mit dem 4-stufigen
Dekadenschalter eine Anzeige in der Nahe der Skalen-
miite einzustellen, und diesen Wert und den zugehori-
gen Einstellwert zu notieren. Der Kontroliwert solite erst
nach endgiiitiger Kalibrierung bestimmt werden, wenn
die Unterdrickung (Poti BEREICH) nicht mehr verandert
wird.

Spannung = Volt
anden Tesibuchsen0~10V

des Ratemeters LB 3831

Kontroliwert . =

am Dekadenschalter

Burch diesen Test wird gleichzeitig die eingestelite Un-
terdrickung und damit die Stabilitdt der Versorgungs-
spannung uberprift

ACHTUNG!

-Wegen der hohen Nachweisempfindlichkeit der MeB-

anfage fur Dichteunterschiede mu3 das Rohr villig ent-
feert sein, da schon geringste Mengen Material eine
andere Anzeige ergeben.

Nach der jahrlichen Empfindlichkeitsnachstellung sollte
auch der Kontroliwert neu bestimmt werden (der natiir-
liche Strahlerzerfall bewirkt bei voll aufgedrehter Unter-
drickung {20 Skalen] am Potentiometer BEREICH eine
jahrliche Anderung von ca. 0,3 V).

15. Recalibration and Reference Vaiue

Due to the long half-life of 241Am (433 years) the annuatl
intensity decay of the radiation is only 0.16 %. This means
that one annual recalibration of the sensitivity will be .
suficient for practically all applications. Recalibration in
six month intervals will only be necessary where extreme
accuracy is demanded.

To adjust the sensitivily, set the 4-decade switch io the
nominal value lor a given known density, or alternatively
to the reference value while the measuring path is left
empty.

In order to obtain a reference value (for occasional checks
of the amplifier zero semng) it is advisable to proceed as
follows: Drain the measuring pipe completely set the 4-
decade switch to obtain a reading near midscale and note
down both this reading and the corrosponding switch
setting. The reference value should only be determinad
after final calibration when the suppression (RANGE po-
tentiometer) will not be altered any more.

Potential - Volts
at test sockets 0—10V

of ratemeter LB 3831

Reference value =
on decade swiich

This test at the same time checks the preset suppression
and consequently of the supply voltage.

IMPORTANT!

Because of the high detection sensitivity of the Density
Measuring Systemn the pipe must be completely drained
as even minute traces of liquid will alter the reading.

Following the manual sensitivity adjustment the reference
value should also be determined again (with maximum
suppression {20 scales] the natural radiation decay will
change the potential across the RANGE potentiometer
by approx. 0.3V per annum).



* 16. Umkalibrierung
auf anderen-DightemeBbereich

Solt die DichtemeBantage an ein gedndertes MeBpro-

blem angepaBt werden, so wird dazu wie folgt vorge-
gangen: '

16.1 Vergr&Berung oder Verkleinerung

des Mefibereichs bei gleichem Mefimedium
Der Einsteiiwert fur die Unterdriickung u, (Potentiometer
BEREICH) wird auf den neuen Wert u, wie folgt gedndent:

U= —5) - Ap145
. ) Ap2
Beispiel:
Ap, = 0,126 g/cm?3
u, = 86,8 V (8,68 Skalen)
Apz = 0,150 g/cnP

U, = (868 — 5) - %}35% + 5 = 73,8V (7,38 Skalen)

Bei groBieren Andemnben empfiehlt sich anschlieBend
eine Uberpriitung und gegebenenfalls genaue Einstel-
lung gemdB Punkt 14. der Bedienungsanleitung.

16.2 Einsatz der MeBanfage fiir ein anderes Me83-
problem (und ein anderes MeSmedium)

Die ersten Einstellwerle fiir das MeBproblem sind gemag

Punkt 12. der Bedienungsanieitung zu bestimmen. Die

genaue Einstellung eroigt gemaB Punkt 14. der Bedie-

. nungsanteitung.

ACHTUNG!

Bei MeBverstédrkern mit Linearisierung LB 3844-1 soille
bei Anderung des Einsteftwertes fir u um gréBer ca
2V 2 0.2 Skalen ein neuer Subeinschub in die Lineari-
sierung eingesetzt werden!

Fragen Sie im Zweifelstalle in einem unserer Biiros oder-

im Werk nach. :
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16. Recalibration
to Different Density Ranges

To adapt the density measuring system to a difierent”
application, proceed as follows:

16.1 increasing or Decreasing the Range

for the Same Liquid
The suppression setting uy (CENSITY RANGE potentio-
meter) is adjusted to the new value u, as follows:

U,=(u, —5) X APi45

Ap2
Example:

Ap, = 0126 g/cm3
u, =868V (8,68 scales)
Ap, = 0150 g/cm3

u, = (868-5) X%—}—‘E—-S+5~73,8V(7,3850a1es)

In case of major changes we recommend a subsequent
check and, if necessary, accurate readjustment as des-
cribed in Section 14 of the Operating Instructions.

16.2 Using the System for a Different Application
(and a different Liquid)

The initial setlings for the application concerned are

determined in accordance with Section 12 of the Oper-

ating Instructions. Final adjustment is made as described

in Section 14 of the Operating instructions.

IMPORTANT! )

When using amplifiers with linearization LB 3844-1,
another submodule should be inserted into the linea-
rization unit for alteration of the setting of u for more
than approx. 2 V & 0,2 scales.

In case of doubt, ask one of our agents or the factory.



17. Szintillometerspannung

{Hochspannungseinheit im.Szintillometer,-Kontrolle .und
Einsteilung in ADAPTION LB 3806).

Um Alterungs- und Temperatureinfliisse unwirksam zu
machen, wird die Hochspannung automatisch so ge-
regelt (DBP), daB die ImpulsgréBe nach Verstédrkung
konstant ist (Drifistabilisierung). Eine Einstellung der
Szintillometerspannung fUr den Betrieb erlibrigt sich so-
mit (Schalterstellung AUTO). Die Schalterstellung MAN
(manuell) dagegen erlaubt eine Funktionskontrolle des
Szintillationszahlers, speziell des Fotovervielfachers. Mit
dem sich iber dem Schiebeschalter befindenden mehr-
gangigen Potentiometer kann die Hochspannung in die-
ser Stellung im Bereich zwischen ca. 500 — 1500V
verdndert werden. Stellt man die Hochspannung ein, auf
die der Verstarker in Stellung AUTO einregelt (die Hoch-
spannung kann uber eine Referenzspannung an den
Ausgangsbuchsen genau gemessen werden, wobei 1V
Spannung an den Buchsen 300V Hochspannung ent-
spricht), so darf eine Anderung der Referenzspannung
um ca. £ 0,3V {entspricht ca. £ 90V Hochspannung) nur
eine geringe Anzeigednderung bewirken {Arbeitspunkt
im Spannungsplateau). Bei groBeren Anderungen der
Anzeige liegt ein Defekt im Szintillometer vor.

Kann die Hochspannungsautomatik in Stellung AUTO
keinen Arbeitspunkt innerhalb ihres Regelbereiches ein-
stellen, so liegt ein Defekt im Szintillometer (oder eine
Leitungsunterbrechung) vor. Diese Stérung wird durch
Blinken der Leuchtdiode STORUNG signalisiert.
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17. Scintillometer Voltage

(HV supply in scintitometercheck and adjustment with
ADAPTION UNIT LB 3806).

In. order to counteract ageing and temperature eifects,
the HV supply is automatically regulated (German patent)
so that the pulse amplitude always remains constant
after amplification (drift stabilisation). This obviates the
need {o adjust the scintillometer voltage during normat
operation (switch position AUTO). The MAN. (manual)
switch position, however, permits performance checks of
the scintillation counter, and especially of the photo-
mulliplier. In this switch position the HV supply can be
adjusted between 500 and 1500 V by means of the multi-
turn helipot above the sliding switch. if the HV supply is
adjusted to that voltage at which the amplifier operates
(reference vollage across the output sockets, 1V acioss
the sockels being equivalent to 300 V HV) then a change
in reference voltage by approx. % 0.3 V (equivalent to
approx. & 80 V HY) must only cause a slight change in
indicator reading (operating point along the voltage
plateau) — major changes indicate a faull in the scin-
tillometer.

If, in the AUTO mode, the automatic HV supply is unable
to establish an operating point within its range of contro!
then this is caused by a scintillometer fault (or a con-
tinuity fault). The faults are indicated by a flashing "FAULT*
light (LED).



‘n Addition to the relay contacts, one open-collector output each is provided for HIGH and LOW {max. + 30 V: 0.1 A).

18. Einstellung der Alarme
(Einschub LB 3861)

Die beiden Relais der Doppel-Grenzwen-Einheit sind vom
Werk als MAX- {A) und MiIN.-Relais in Ruhestromschal-
tung ausgelegt, d.h., beide Relais sind im ,normalen”
Dichtebereich angezogen und fallen beim Eintreten des
zu alarmierenden Betriebszustandes {oder bei Netzaus-
fall) ab. Sie bieten mit dieser Schaltungsart hdchste
Alarmsicherheit. Bei vorhandener Netzspannung wird
das abgefallene Relais (Alarmsituation) durch das Auf-
leuchten der zugehorigen Leuchidiode angezeigt.

Sie Skalenteilung auf den Potentiometern A (MAX) und
B (MIN) ist finear und entspricht der Skala des Anzeige-
instrumentes (0—10V) im Einschub LB 3886. Die Schalt-
punkte konnen beliebig innerhalb des MeBbereiches
eingestelit werden. Es ergeben sich Kontaktzustande wie
in der Tabelle dargestelit.

Durch Umildten einer Briicke kann der MIN.- in einen
MAX-Alarm umgedndert werden (sinngeméBes gilt
fir den MAX.-Alarm). Dadurch kénnen z.B. Vor- und
Hauptalarm fir MAX signalisiert werden. AuBerdem be-
steht fiir spezielle Anwendungen die Mdglichkeit, die Re-
lais an getrennten Eingangen zu betreiben.

Nzhere Informationen hierzu siehe Datenblatt des Ein-
schubs.

18. Alarm Threshold Setting
- (Module LB 3861)

The two refays of the dual threshold unit are preset by
the manuiacturer as normally closed HIGH (A) and LOW
(B} relay. contacts, i.e. the relays are energised within
the norma! density range and drop out when the threshold
value is exceeded or the mains supply should fail. This
circuit configuration offers maximum alarm reliability. A
dropped-out relay {alarm condition) is indicated by the
associated LED as long as mains power is available.

“The scale divisions on the HIGH (A) and LOW (8) po-

tentiometers are linear and correspond to the scale of
the indicating instrument (0— 10V} in module LB 3886.
The alarm thresholds can be adjusted over the full
measuring range. The possible contacl conditions are
indicated in the Table below.

By resoldering a wire link, the LOW threshold can be
converted into a HIGH threshold(conversely, the same
applies to the HIGH threshold). This makes it possible,
for example, to provide HIGH and HIGH HIGH alarms.
For special applicalions there is in addition the possibility
of operating the relays with separate inputs. Further details
see Data Sheet for this Module.

Relais Kontakle geschiossen Open Collector (npn})
Dichte A (MAX) | LED B (MIN)) LED A (MAX) B (MIN) A (MAX) B (MIN.)
NORMAL angezogen | aus |angezogen | aus 31-30 35-34 leitend leitend
groBer MAX. abgefallen | an |angezogen | aus 31-32 35—34 sperrt leitend
kleiner MiN. angezogen | aus § abgefalien | an 31-30 35—36 leitend sperrt
Stromausfalt abgefallen | an | abgefallen | aus 31—-32 35— 36 - -

AuBer den Kontakten der Refais sind fir MAX. und MIN. je ein Open-Collector-Ausgang herausgefihrt {max. + 30 V; 0,1 A).

Relay Contacts closed Open Collector (npn)
Density AHIGH) | LED | B{LOW) | LED A (HIGH) B (LOW) A MAX}) B (MIN.)
Normal picked-up | OFF | picked-up | OFF 31 ~-30 35—-34 turned-on turned-on
> HIGH dropped-out| ON | picked-up | OFF 31 —32 35—-34 turned-off turned-on
<LOW. picked-up | OFF |dropped-out| ON 31—-30 35—36 _turned-on turned-off
Power failure  Jdropped-out| ON |dropped-out| OFF 31—-32 35—-36

’
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19. Briicken

Das Dichtemefigerédt wurde bei der Prifiung in unserem
Werk auf die vorgesehene MeBaufgabe eingestelit. Bei

- nachtraglicher Erweiterung des Mef3verstarkers um zu-

satzliche Einschibe (zB. Temperaturkompensation)
oder bei Austausch eines Einschubs sind anhand des
jeweiligen Schallplanes die Briicken in den Platinen zu
ubemprifen bzw. den Bedingungen entsprechend zu
andern.

20. Blindeinschiibe / Blindstecker

Die fir die Einschube DECAY-COMP, TEMP. COMP. ’

und LINEARIZATION im Baugruppentréger reservierten
Platze (siehe beiliegenden Uberrahmenplan) miissen bei
Fehlen dieser Einschiibe durch Blindeinschiibe / Blind-
stecker gebriickt werden. Bei der Prifung der Anlage
wurde die dem Auftragsumiang entsprechende Ausle-
gung vorgenommenn, bei nachiréglicher Erweiterung oder
Entfernen eines Einschubs ist entsprechend zu verfahren
Blindeinschiibe sind lieferbar unter der Typen-Nr. LB
3825).

ACHTUNG!

Zum Herausziehen und Einsetzen von Einschiben mis-
sen die Schraubenzieherschiitze der Schnellverschits-
se hornizontal stehen!

29

19. Wire Links

This Density Measuring System has been preset at our
works for its specific application. If the ampilifier is sub-
sequently exiended by acditional modules (e. g. temper-
ature compensation), or if a module’is replaced, the wire
links in the printed circuit boards must be checked
against the appropriate circuit diagrams and modified as
required.

20. Blank Modules/ Dummy Connectors

The positions reserved in the chassis for the DECAY-
COMP., TEMP. COMP. and LINEARIZATION modules
{see enclosed chassis plan) must be blanked off by blank
modules/dummy connectors if they are not included.
When checking out the module the system configuration
was arranged according to the specific reguirements,
and the same procedure must be adapted when sub-
sequently adding or removing a module (blank modules
are available under reference LB 3825).

IMPORTANT!

For removing and replacing modules the screwdriver
slots in the quick-release mechanism must be hori-
zontal!
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) 21. Strahlenschutz

- Eingebaut-in- die MeBstrecke-ist ein 241Am-Strahler von

maximal 100 mCi 3,7 X 10° X 1/s). Die Abschir-
mung der Strahlung wurde so effektiv ausgelegt, daB
die fur die Erteilung der Bauartzulassung erlaubten
Dosisleistungen (in 10cm Abstand =1 mrem/h = 2,78 X
109 W/kg) mindestens um den Faktor 10 unterschrit-
ten werden. Der Strahlenschutz wird hierdurch beson-
ders vereinfacht, es entstehen keine Kontrolibereiche.
Abschrankungen bzw. zeitliche Begrenzungen des
Aufenthaltes am MeBort kdnnen ebenso entfallen wie
arztliche oder meBiechnische Uberwachung des Bedie-
nungspersonals. :

Wiederholungsprifungen des eingebauten Strahlers auf
Dichtigkeit der Umhufiung sind nicht erforderlich {ver-
gleiche Bauartzulassungsschein BW/29/78, Seite 2). Wir
verveisen in diesem Zusammenhang jedoch auf Punkt 3,
der Bedienungsanieitung.

Die versiegelten Schrauben der MeBeinrichtung
diirfen nicht gedffnet werden!

Nach schweren Betriebsstorungen, wie z. 8. Brand oder
Explosion, bei der die Wahrscheinlichkeit besteht, daB
Strahler oder Abschinmung in Mitleidenschaft gezogen
worden sind, ist unverziglich der im Werk zustindige
Strahlenschutzbeauftragte zu verstédndigen. Er setzt sich
dann gegebenenfalis mit unserer Firma in Verbindung,
wenn tatsgchlich Fehler, die die Sicherheit oder Funklion
der Anlage beeintrichtigen, festgestelit werden.

Nicht mehr bendtigte oder abgeklungene radioaktive
Strahler missen an die staatliche Sammelstelle flir radio-
aktive Abfille, an den Lieferanten oder an den Hersteller
abgegeben werden.

Es empfiehit sich, diese Punkte in einer internen oder auf
den Betrieb der Anlage zugeschnittenen Dienstanwei-
sung festzulegen. '
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21. Radiation Protection

The measuring system incorporates a 24'Am source with
amax dose rate of 100 mCi (3,7 X 109 X 1/s). The shielding
of the source has been designed so efficiently that the
dose rate is smaller by a factor of at least 10 than the
dose rate timit required for type approval in the Federal
Republic of Germany (at 10cm distance = 1mrem/h =
2.78 X10-2 W/kq). This greatly simplifies radiation pro-
tection, and no controlled zones are created. This ob-
viates the need to provide physical access barriers or o
limit the duration of stay in the direct vicinity of the source,
as well as medical and radiometric checks of the staff
unnecessary.

Repeat checks of the built-in source for containment ieaks
are no longer required in the Federal Republic of Ger-
many. However, reference is made in this context to
Section 3 of the Operating instructions.

The sealed screws in the measuring system must
not be tampered with!

After serious disturbances, e.q. fire or explosion, where
there is a likelihood that the source or the shielding has
been damaged, the person responsible for radiation
protection within the company must be notified immedi-
ately. He should contact our firm if he has found any
defects which may adversely affect the safety or perfor-
mance of the system.

Radioactive sources which are no longer needed or have
reached the end of their useful fife must be returned
to the national radioactive waste disposal centre or to the
manufacturer.

it is recommended lo formalise these pbints in internal
procedural instructions which take account of the specific
conditions in the user's establishment,
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Anschriften

Stammwerk

Adresses

Factory

LABORATORIUM PROF. DR. BERTHOLD

D 7547 Wildbad 1 - Postfach 160

Phone 0 70.81/39 81 - Telex 07 24 019

Vertrieb in der BRD

German Sales Office

LABORATORIUM PROF. DR. BERTHOLD

Abteitung Industrie

D 7547 Wildbad 1 - Postfach 160

Phone 070 81/39 81 - Telex 07 24 019

Verkaufsbiiros und Servicestellen in der BRD
mit allen Verkaufs- und Servicemaglichkeiten

Biiro Berlin

1000 Berlin 46 - Siemensstrafie 13
Telefon 030/771 20 11

Biro Hannover

3004 Isernhagen 1 - SiemensstraBe 4
Telefon 0511/6 17 51 - Telex 08 21 273

Export

Branch offices in Germany with full
sales and service facilities

Biiro KéIn

5060 Bergisch-Gladbach 1 - Eichenhainallee 63
Telefon 02204 /670 01 - Telex 08 878 538

Biiro Miinchen
8000 Miinchen 40 - Karl-Theodor-StraBe 29
Telefon 089/33 40 01

Export Office

LABORATORIUM PROF. DR. BERTHOLD

- EXPORTABTEILUNG -~
D 7547 Wildbad 1 - Postfach 160

Phone 07081/3981 - Telex 07 24 019

Auslindische Niederlassungen mit allen
Verkaufs- und Serviceméglichkeiten

Austria

BERTHOLD-ANALYTISCHE INSTRUMENTE
VERTRIEBSGESELLSCHAFT MBH
Witzeisbergergasse 10/28

A-1150 Wien

Belgium

' BENELUX ANALYTICAL INSTRUMENTS SA

Vaartijk 22
B-1800 Vilvoorde

France

BERTHOLD FRANCE SA
68bis, Rue Sartoris
F-92250 La Garenne-Colombes _

Vertretungen in zahlreichen Landern
Namen und Adressen auf Anfrage

Subsidiary and affiliated companies
with full sales and service facilities

Great Britain

LABORATORY IMPEX LIMITED
Lion Road

Twickenham Middlesex

England

Spain

ICAINSA

Plaza de Almuncear, 7
Madrid 8

Spain

Switzerland

MASSINI AG
Honggerstrafie 122
CH-8105 Regensdorf

Representation in all other countries,
Names and Addresses on request
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John Sharmyn

JS Engineering
102 Commercial Rd
Skelmanthorpe
Huddersfield

HD8 9DS

Tel:+44 1484 866254
Fax:+44 1484 866255

e-mail: Jsergineeringuk@aol.com

Cis Dale

Jairy Crest

00 44 1484 866255

. Fax 01878 732343
‘. From: JCHN SHARMAN

Phone: 01484 866254
Fas: 01484 866255

Date: 3 May, 2002
Pages including this cover
page: 1
Chris, -

Price for updating the Berthold Density gauge is:
Quotation No: 2156

Description Price

' ‘

1 BIo70-2 LB 3856-1C Density Evaluation Unit (1 channel)

outnuts  a) 0/4-20 mA isolated for density

b} (1:3-20 mA iso'ated for density or

product temperature (reversible}

digital 2 open collectors for max and min

output: 1 open collector for malfunction indicator

imput.  temperature compensation Pt tot

or 0/4-20 mA (reversible)

memory for 3 calibration sets for different oraducts

data storage in EEPROM

digical  a) external setting of current cange

display: 20 characters. aiphanumeric

automatic decay compensation

Supply Voltage 115V < 10/~15%_ 47 - 65 Hz
£3.650

Prices 2.0 Fn werhe
. Delive s L6 veeks

. Terws of paymeci: net 30 days
Regords
~oan
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Countrates Date Lab values Temperature

g/cm’/g/l/ %/ Be
1100 v CPS e 10 e 1120 e,
LT101 v, CPS  ereeerenens LTI e 1121 e,
1102 ot CPS e THI2 e, 1122 i
1103 i, CPS  reeveenns ) § 1 SO 1123 e,
1104 e, CPS  crrreenne 1114 i 1124 e
1105 woovevevevevereesssmnseneseseeeeseee CPS o 1§ S C R 150X S
1106 et CPS  rvirenens J9 1 1 TPV 1126 e
1107 wovoemereeeeeeseesseeeeeresessnen CPS oo 1117 e 13 0.
T108 v CPS  evrvreenan I § U 2. O 1128 e,
1109 ..o CPS  cvrrreenn 1119 e 1129 e
1130 Calibration mode S S
1131 Zerocountrate e cps
1132 Measuringpath L 5 G cm
1133 Absorption coefficienta, L,
1134 Absorption coefficienta, L,
1135 Absorption coefficienta, L,
1136 Factor (<) L
1137 Offset () ereeeessneess Qoeeesesesss e
1138 Quad.error
1140 Currentoutput 1: 0/4 mA L,
1141 Currentoutput 1: 20mA s
1142 2. range: 0/4mA e
1143 2. range: 20mA e
1144 Thresholdmin
1145 Thresholdmax
1146 . Hysteresis e
1147 ' Linear temp.coefficient TC;, ...
1148 Quadrat. temp.coefficient TC, ..,
1149 Reference temperature L °C
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SET-UP PROTOCOL LB 386-1C V.2.0

g Channel 1
M
N
< Measuring Point ...........cuu.......
— Radioactive Source: No ............. ACHIVILY:  oevceriinee Isotope: ..o
ol Pipeline: ............... mm Material: .....ccooeencnn.
Irradiation angle: 90°/45°/30°/others .........couu.....

| Code No. Function Value
j 2 Password e
3 InstrumentID ~ e
] _ ‘ 4 Printinterval =~ oo min
= 6 Programversion e

1010 Timeconstant 'S
] 1011 Automatic switchover L
| 1012 Countrate thresholdmin e cps
i’ 1013 Countrate threshold max e cps
:-?- .
i 1020 Temperature compensation

0 =offf1= on s

= ;
¢ . Current input for temperature:
_,, 1021 0/4MA e °C
K 1022 20mMA e °C
] Current output for temperature:
: 1023 0/4mA s °C

1024 20 MA e °C

@
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