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PROCEDURE M/ L g. _ g ,g, f t_ r/.,

(
l.0 PURPOSE '

The purpose of this procedure will be to describe how the TEC !!odel 156 Isolators
will be exposed to high humidity.

(
2.0 PROCEDURE

2.1 The equipment listed in Section 3.0 will be the equipment teste<!.

2.2 The equipment will be placed in a humidity chanber/ oven. !!et and dry bulb
( thermometers will b? used to nonitor the hunidity.

2.3 The humidity test will run for seven days. A readout from the wet bulb and
dry bulb thermometers will be recorded twice a day. A functional test will be per-
fermed on each instrument being tested. All results cust be recorded daily.

2.4 The electronics shall be wired as per Figure 1 of this procedure.

3.0 EQUIP!1E;1T U;; DER TEST

Four each of the TEC I;odel 156 Analog Isolators, S/il A-1, A-2, 0-3, and C4.

C

4.0 TEST ::0:lITORIt!G EQUIPl:E!!T

liet 3ulb/ Dry 3ulb Thermometer Calibrated 2/13/31
Thercal Aging Oven !!o Calibration
TEC #7003 Digital !1ultimeter Calibration Due 12/01
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Enclosure 2>

DC CURRENT DC VOLTAGE TRANSMITTERS
~b

7000 SC SERIES
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Complete isolation of input from output is optional.
(,! u Advanced. All Solid-State Circuitry Either the input or the output m3y be grounded or floating

'

E 0.1% Accuracy /Linearity n units with the isolation option.
All transmitters are precision calibrated as specified bya Plug-in Packaging for Easy installation and purchase order.

Interchangeability All units surpass the IEEE recommended surge protec-
E Accepts Wide Range of inputs tion specifications: and with the 1500 V ac withstand capa-
E Provides All Standard Process Outputs, bility, provide the highest possible safety and reliability.

Field Selectable These features become increasingly important as power
levels increase. and switching surges and line transient; E Surge Protected for High Reliability problems are magnified.

i High level inputs may be accommodated by optional
built-in voltage divider circuits.

DESCRIPTION AND OPERATION Opti ns include built-in alarms for high only. low-only,
high-low, high-high, or low-low operation. Several relay

The 7000 SC Series Signal Conditioners from Scientific type, power supply, and enclosure options are available to
Columbus of fer a wide variety of features and options to fit fit your particular requirements. fAany additional options,
any application or situation. Advanced integrated circuit ranges, etc. are available. Please consult the factory.
technology gives an AccuracyiLinearity of: 0.1% and also
provides the best temperature stability available (0.005t.? F
maximum). mA Transmitter mA Receiver

The unique plug-in package allows easy installation Y V [ Contro:ierde mA cr 7000 SC
and interchangeability, including plug-in relays on alarm V Source Series ^ Recorder
units. All units are wail mounting, but are also available for ( Comuter

,,

panel mounting. Uniform package configurations permit ,,,, j L _ease of layout and installation.
Alarm (s) IThe 7000 SC Senes Signal Conditioners from Scientific ; toptionao ;

Columbus accept dc mA or dc Voltage signals from many
L,,,{,,,,jsources.

All conventional outputs are available, including j dnnu'nciaiorl
'

1 SmA.4 20mA.and 10-50mA de field selectable by jumper ! Indicator '
Zero based outputsin tnese ranges are available. Also.01.0 | Controiter -

mAdc and 0-10 Vdc may be specified. '-~~~~---~",

32
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SPECIFICATIONS OUTLINE DIMENSIONS

-Ct.3
Input Signal: Current - 1.5mA de,4-20 mA de, -~-

/10-50mA dc Voltage - 0-IV de, . . , , , , ,*
ist o * is ti-

0-10V dc (dee note 3) '' b'aa.fnput Impedance: 125 n (1-SmA),31.250 (4-20mA).12.5O D7'
(10-50mA). 2K H/ Volt for voltage inputs, r ,,,,,sa,,,,, 5%
(See note 3) o " '' o*5 Se o ***

, , , , ,

Span: Adlustable to 10% of the calibrated
value. Wider ad ustment ranges are op-l
tional. (see Note 1)

optio**t aawt u%N
eaauer

Zero: Adjustable form - 5% to + 25% or from
' ' " -.. J '[-
-+- ~m

+ 20% to + 55'4 of rated span (field l- ("'
selectable) ' -.. :' " ' ' ' ' ' ' ' ' ' '

Power Requirements: 117V: 10%, 50,60 Hz, 6W (typ.)
Outputs: 1-5mA de into 0-6000 n B TE DIMENSIONS

4-20mA de it.to 0-1600 0 ,* * *
[ iii10-50mA de into 0-400O (0-6000 opt) =*=*=r

0-10V dc or 0-1.0mA dc (optional) g, , ,,,,1 .f
__ .. ,

Accuracy /Lineanty: 0.1% of rated span g', 's ,,. , , ;|,"
Temperature Effects = 0.005%f F to 140'F) . o. , Z",'" !O.on Accuracy: o '5 *' ,,,,

Line Voltage Effects : 0.1% max for 117V: 10%
on Accuracy:

, .

Load Vanation Effects Maintains calibrated accuracy over stated
on Accuracy: resistance range , , ' , ' ' ' h .J

e' ...
* * 'd "

.,Response Time: 0.6 see max. (to 99%) ~ " ~* o# i ~ * * " " " " ** "
Isolation (Optional): input / Output / Case / Power Line
Mounting Wall mounting standard. Panel mounting WIRING DIAGRAM

Configuration: optional.
irg, 59Weight: 6 lbs. (2.72 kg) net (approx ) OPTIONAL 2 C 10 CPTION ALAlarms (Optional): See the 7900 SC Senes Alarm Data Sheet #

RE Y1 3 D $ iihR Y2Stability, long term: : 0.1%/ year max.

M.
4 G 12-

I. Note 1: Wider span adjustment ranges may slightly derate ac. 5 O. S 13
POW ER

'

curacy.
6 C GNo - G 14

Note 2: Specify alliriput information at time of order (irlput range.
zero and senscr data). 7 n .

Sur curp77*

Note 3: Many other ranges may be accommodated on spe- 6
cial order. Max. and Min respectively.

OPTIONS AND ORDERING INFORMATION, Refer to page 45 for alarm option operation.

7000 SC , ,

TT ' ' '

I
l

OPTIONS OUTPUTS SPECIAL OPTIONS
0 Standard 0 Field Selectable 15,4 20. AA Standard HD Dry C.rcuit Relay1 Single Alarm. Bhnd 10 50mA dc B A isolation JA 120 240V Field Select-2 Dual Alarm. Bland 1 1-SmA de into 0-60001 DA Panet Mounting able,60 HZ Power3 Single Alarm. Calibrated 2 4 20mA de into 0-15001 EA Adjustable Dead Band JB 24V de Power

(1 Turn) Dial 3 10 50mA de ento 0-4001 (Single Alarm Only) JC 48V de Power
4 Duai Alarm. Calibrated 4 10-50mA de into 9 6001 GA Factory Cahbration KA Oil Tight Enclosure

(1 Turn) Dia! 5 0-10V de HA 10A Relay Contact Rating (NEMA 12)5 Single Alarm. Cahbrated 6 0-ImA de into 0-10MI HD Hermetically Sealed KD Water Tight Encicsure(Digital 10 Turn Pot) Relay SPDT (NEMA 4)6 Dual Alarm. Calibrated HC Hermetically Sealed KC Explosion Proof
(Digital 10 Turn Pot) Relay DPDT Enclosure

(Singte Alarm Only)
NOTE - Orders should include the following information:
1. The correct 4-digit Base Number, followed by SC.
2. The correct 2 letter designation for each special option...

. 3. Inout range (tero and span) to be measured.
NOTE: For other options or special ranges, please consult the
factory, or your local Scientific Columbus representative.

.
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Tetex 99306

6 October 1980

Omaha Public Power District
1623 Harney Street
Omaha, NE 68102

.

Attention: Mr. Dave Shekari
Subject: Fort Calhoun Nuclear Plant '

Sump Level Indication

Reference: 1. Telephone Conversation on 1 October 1980
2. Delaval Quotation No. 14525

Dated 7 August 1980

This is to confirm our telephone conversation of 1 October
~

with Gems' representatives Chet Zajac, Dan Sabatino and
myself and Omaha Public Power's representatives
P. K. Mazumder and Dave Shekari.
1. The 4 - 20 ma output of the receiver type RE-36562

is isolated from the 0 to 200 microamp meter. In
other words, should the 4 - 20 ma output be shorted,
there would be no affect on the meter function.

2. This is to confirm our agreement to extend the
validity of Gems' Quotation No. 14525 (dated
7 August 1980) an additional thirty days.

3. Delivery Schedule:

At present due to manufacturing commitments, it
is impossible to deliver equipment before
30 November and there is only a remote possibility
of shipping equipment during the month of December.
Please note that Gems will need approximately six
weeks to prepare drawings for approval. Upon your
approval of Gems' drawings, we will require
approximately twenty weeks to place vendor purchase
orders, perform Quality Assurance Inspection on
materials and components, assemble and' perform
Final Inspection.

In summary, delivery will be approximately twenty-six
weeks from date of purchase order receipt. This wouldmean delivery would fall around 1 April.

'-1-
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6 October 1980

Mr. D. Shekari
Omaha Public Power District

3.. Delivery Schedule (continued):
Please understand that, in many cases, it is possible
to improve on these deliveries and that we will work
closely with you to achieve an earlier shipping date.

4. Gems' Quotation No. 14525 (dated 7 August 1980) con-
tains two typographi;al : errors. Refer to Item 004
on Page 1 and Item ( 37 on Page 2. Description should
read P/N 31314, bul head mounting rack. Unit piceis $78.75.
The panel mounting . ack, P/N 31304, doe s not have and
will not have seisr.ric qualifications. P/N 31314 willbe tested during th i upcoming Wyle Laboratories
Nuclear Transmitter Test Program.
Also, Item 005 which is the XM-54854 type nuclear
transmitter has a 6-inch 150# flange, not a 5-inch
150# flange.

Should you have any questions with regard to the above
information or require additional information, please feel
free to contact our area representative whose address is
listed below, Mr. William Meyer, Technical Sales at Gems,
or the writer directly.

i R. F. Ryder
! Contract Analyst

4 7, /efRFR:ncm

8Intief|e'1r-
v g

- -cc: W. Meyer -

R. Ry d er

[Ob g V' ( o ,, fatc;f cfE C-,

D. Sabatino
C. Zajac

Tel: (816) 842-2705

A. W. SCHULTZ COMPANY

| ns$s city, o.84105

|
P

| -2-
!

!

|

. . _ ._ , __ _ _ _ _ _ . _ _ _. _ m



. Transamenca """**""*' o a'''""ac " ' " " " ',- " . '
Gims Sensors civision' - Qg|gyg| PIUnvolle. Connecticut 06062

@T (203)677 1311

"}
"""

Telex 99306
11

..

.

13 January 1981

Omaha Public Power District
1623 Harney Street
Omaha, NE 68102

Attention: Mr. Dave Shekari
Project Engineer
Location GSE Electrical

Subject: Fort Calhoun Nuclear Power Station
Sump Level Indicators
OPPD Purchase Order 51821
Gems' Work Order 77615

Reference: OPPD Drawing Approval Letter
Dated 18 December 1980

We have received the sump level indication drawings with
your comments and have the following information for your
records.

1. Operating temperature /radia tion resistance da ta and
test report number will be applied to drawings Type
XM-54854, iP/M 61140; Type XM-54853, P/N 61135; Type
XM-54852, P/N 61136; and Type RE-16562, P/M 61137
Sheet 1 of 2 after completion of the actual Test
Program. Upon completion of the Test Program, the
test data and report number will be included on
these drawings and a sepia and blueprint'will be
provided for your information and records.

2. On Type RE-36562, P/M 61137 drawing, we will add
the word " isolated" as shown on the returned marked'

print.

3. Installation drawing 61143 will remain as originally
submitted. Your comment with regard to the quantity
of butt connectors in the junction box is correct and
we will supply one extra butc connector and shrink
tubing for your installation purposes.

4. . Mounting rack drawing 31314 has been approved without
comments, therefore, no action is necessary.

6
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13 January 1981

Omaha Public Power District
Omaha,'NE 68102

Attention: Mr. Dave Shekari
Project Engineer
Location GSE Electrical

An engineering change has been initiated to accomodate the
requested change as described in Item No. 2 and upon-completion
a sepia and blueprint will be supplied for your information
and records. All other comments with-regard to parameters and
report number will be addressed and provided af ter completion
of the qualification tests.

Finally, your purchase order has been released to our Purchasing
Department to proceed with the purchase-of components and parts
for use in fabrication of the equipment.

Delivery of the equipment will be approximately 20 to 22 weeks
after receipt of approved. drawings and release to production
and therefore, delivery is tentatively scheduled for May 26, 1981.
We will attempt to improve the delivery in any way possible.

Should you have any questions with regard to the enclosed
information, please feel free to contact Mr. William Meyer
at the Gems' facility, our local representative at the address
listed below or the writer directly.

A
E tchyk

-

Robert F. Ryder
Contract Analyst

RFR:pmj

cc: Tel: (816) 842 2705

A. W. SCHULTZ COMPANY
E**iI"cN,*Lo. s4:os
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instrument and control systems
HEADQUAATERS * 3030 Red Het Leno, WMf tler C A 906011253) 692 9021 Teles: 67 4168

October 2, 1984

Omaha Public Power District
1623 Harney
Omaha, Nebraska 68102

Attention: S. K. Gambhir

Reference: Fort Calhoun Nuclear Station
Post-LOCA Containment Hydrogen Monitoring System
Purchase Order 49622
Comsip, Inc. Sales Order 80020

Subject: OPPD Letter Dated September 25, 1984

Dear Mr. Gambhir:

The Comsip, Inc./AGM Model CD-4000 current transmitter is an
isolated 4-20 mA output. The schematics for these transmitters
are proprietary in nature and therefore are not available for
submittal.

Comsip, Inc. can however provide the attached Specifications as
well as the Test Procedures for these modules. The CD-4000
transmitter is an acceptable isolation device per the IEEE-384
criterion however the module was not tested to IEEE-384-1977,
i.e. shorting out output, etc.

Best Regards,

COMSIP, INC.

V 1e .
,

Sid Lohmeyer, Jr.
Product Manager

SL:ns

attachments

|

CUSTCMLINE Olv!SION GULF DAANCH DELPHI SYSTEMS DIVISION1418 E. L6nden Ave., P O Dos 152 7201 Fairbanks North Houston Road 3010 Hed Hat Lano )Linden. NJ 07036 Houston, Tomas 17040 Whittier, CA 9000t '

(Nil 4861212 Toses: 13 8496 1113) 460 0096 (2 tJ10)2 0021 Teses 61-41'*8
|

-- _ _ _ _ , -_.



SPECIFICATIONS ,.,

CURRENT TRANSMITTER

Input Signal:

Nominal Range: 0 to 1 VDC
Maximum Operation: .25 to 1.25 VDC

Input Impedance: Greater than 100 K ohms

Common Mode Rejection: Greater than 100 dB

Output:

Nominal Range: 4 to 20 mA
Maximum Operation: 0 to 24 mA
Maximum: 40 mA

Load: 0 to 500 ohms

Response Time Constant: Less than 1 second

Accuracy: Better than 1/2% (.1 mA) over the maximum
operation range and all specified
environments. Line frequency output noise
(ripple) shall be included as error.

ALARM MODULE (Single Set Point)

Input signal:

Nominal Range: 0 to 1 VDC
Maximum Operation: .25 to 1.25 VDC,

Input Impedance: Greater than 100 K ohms
Common Mode Rejection: Greater than 100 dB
Set Point Range: .25 to 1.25 VDC
Set Point Drift: Less than 10 mV over all environments
Set Point Adjustment: Screw or knob, accessible from top of

module

Output: DPDT Relay, energized with signal below set
point. Contact rating 2A 0 120 VAC or 28
VDC, resistive load. Contact Life, 104
operations.

Deadband: Fixed, less than 1/4% of span

~ Response Time: Less than 1 second

!

:

. _ . . - - - - - - _ , - - , , _ . - _ . -._ , . . _ _ _ - _ _ _ _ - - - - - - - - - - - - - - - - - . . - -
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CD-4000 Test Procedure
..

1. Plug module in.

2.- Plug power cord in.

3. Put switch #1 to position A.

4. Put switch #2 to position A and adjust offset for
.0400V.

5. Put switch #2'to position B and adjust span for .2400V.
6. Repeat sets #4 and #5 until readings are correct.
7. With switch #2 in position B put switch A to position

#2. Both readings should be the same.

8. Return switch A to position #1.

9. Unplug power cord.

P

O

4
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CD-4004 Test Procedures

.-

1. Turn pot full clock-wise.

2. put switch to "A" position.

3. plug power cord in.

4. L.E.D.'s "1A" and "1B" should be on.
5. Turn pot counter clock-wise until L.E.D.'s "lA" and

"lB" go out.

G. L.E.D.'s "2A" and "2B" should now be on.
7. put switch to "B" position.

8. L.E.D.'s "2A" and "2B" should go off and L.E.D.'s "1A"
and "1B" should come on.

9. Turn pot counter clock-wise until L'.E.D.'s "lA" and "lB"-go out.

10. L.E.D.'s "2A" and "2B" should now be on.
11. Unplug power supply.

12. Put in new module and go to step one.

.

|
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DC VOLTAGE / CURRENT CONVERTER
-

4 ~a w
'

. 9-

%j
j- M*

%d E :APPLICATION
(. i "

This converter is used within a process controlloop to ratio, bias, y.
,

[~

invert, limit, isolate, convert or amplify any existing DC process
Control signal to another desired process control signal. The min- { N Q3imum input signal that can be specified is one mvdc. The avail. P Ng

able options for various input / output signal requirements, singu- h '

lar or combinational, and field adjustments provide the f!cxibikty
g/gg ggj

needed in start-up and retrofit situations in the field. w gj
Y W .

-

,

FEATURES
p- 4.-:
yj g bMCOMPACT ASSEMBLY for small space requirements.-

f.$?dT [
h.p

9
INPUT / OUTPUT INVERSION option.-

9 ;k. '

HIGH/ LOW LIMIT signal bound;ng option. L. " % }

- ...

ADJUSTABLE RESPONSE TIME, Smsec to 125 msec option. j@i YQ
-

g CUSTOM FACTORY CALIBRATION is standard for specified {#M f$
-

input / ratio bias requirements. in w &
])p. g fg~ ,

T.23

v.
EXTREMELY HIGH performance specifications and cabbra-

.. .;
-

%ion accuracy. f. #
1 KV ISOLATION. power to input / output signals is standard,-

{$s
''g Qpower / input / output isolation optional.

' dif
ENCAPSULATED circuitry in vacuum degassed rubber pro- iN) 155

-

vides immunity to industrial gasses, humidity, and vibrations. }. Wi2
SEVEN YEAR WARRANTY ,]d h-

Y&r as dgaM

[h]. h.. Me@Spgg.h
DESIGN khf
The circuit design utilizes the latest CMOS digital and ana!og y
" chip" technology. The input amphf;er circuitry uses micropower

.

AhagM -q[ h.hkmonolithic devices that have extremely low input ofIce! voltages $
and high common modo reject:on raDes. Optical isolators are h g fd $-fj kused where signal isolation is required. Ample transformer de- 1.hgf g

_ sign and zoner protection guarantee a m:n: mum of 1 KV p-p vol-

'y M#g%yfgr .5%pq; yggg ,tage isolation. The circuit package is hermetically sealed in a -

modufe and is repairabfc at the factory. ;f fy y'

Q~ ma$v EO.T,
~

U 5's
i i n v.

-. I.% ak%W'.*6'
.
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f$'YM@Wya$$!
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) PTA plug in TA module
,

INPUT SIGNAL "

* Standard: 1/5 VDC
' 5Ms

* Custom: 1. Any 0/100% values specified for made, mvdc VDC.
.

M%-
+

2. Options
:

I-made va!ues *'{
^

<
.

V-mvde, VDC values. Minimum span is 1 mvdc. 4, . ,

, OUTPUT SIGNAL ;
* Standard: Isolated. 4/20 made 4 2W W. 8Yi H,3W D
* Custom: 1. Any 0/100% values specified for made, mvde, DCV. Output d

can be inverted or suppressed. 3
2. Options I

AUXt-isolated <

e -

N-not isolated 4 M4
F field adj. response time from Sms to 125ms. Input / output 5 M f. $

isolated. 9' '

U-ratio transmitter; cal dial, specify ratio = 0/1, 0/3, 0/10. j $ ,d
input / output not iso!ated.

1 &-
X-ratiosbias transmitter, blind adj., specify ratio =0/1,0/3,

J l'/ * x 3* x 2*
0/10; bias = 0/1. Input / output not isolated.

Y-highAcw signal limiter, blind ad|. over 0/100% span for ' ' ' ' ' ' ' ' ~ ' " " ' " "'

both high & low. Input / output isolated.
1 FE A plug in EA modufe

FEATURES i }j'

* IMPEDANCES: V-in 10 Meg.; I-in.5011 shunt for 4/20 made. V-out til.10 ; 'L*made max. load; I out 65011,1650fl optional, on 4/20 1

i) .] '

made basis. .i : *

* ACCURACY: Better than 20.10% of span; ca!ibration, hysteresis and
,

linearity. '

* ISOLATION: One KV peak to peak, power / input / output. J Standard tj
,h* TEMPERATURE EFFECT: 20.0025% of span per degree F.

} 19*
* REJECTION: cmrr is 130db, nmr 90db 60 Hz '

, , , -

,

* HUMIDITY, LINE VOLTAGE REGULATION: No effect. --(* POWER option: i R E A plug 4n EA moduieA - 117 VAC 10%. 60 Hz. 3 watts. ''
B - 220 VAC 10%. 60 Hz. 3 watts. 1
D - 24 VOC 10%,3 watts %
E - 117 VAC 10%,50 Hz,3 watts.

t

F - 220 VAC 10%,50 Hz. 3 watts. J
**.

* ,=**,.-* ENCLOSURE OPTIONS: PTA, AUX, FEA, REA, NEM. '
1
o _.

HOW TO ORDER
_ X X )4000( X X )

-

,
, , -Jf." ~;

' CREArE McCEL NUMBER ( 247 ". * ,Enctowe enton ja41

, .

|
Input sqnal z fu srd or V. ! ,-Outpui synai z tor sto or i tv. F. u. x. Y
Powercot.cn A B o E.F 19 W,5%* H,10' max D

, . ,.. ,', , % ., y
3 r,,,y

,

* SPECiFY CUSTOM INPUT OurPuf 0100*4 VALUES
. .'Evan p+e* PTA4000tIA

IN = 12 20 made. Ot.t = 20 4 made

i NEM
NEMA enclosure by standart
mfg , e.g . Hoffman Kala <
Crouse Hindes. etc. Box fur,

nished by fac:Ory mth equ o,

ment mounted.
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2AO-V21 SERIES VOLTAGE-TO CURRENT CONVERTERS

4 to 20 mA dc Isolated

Models
2AO.V21, 2AO-V21-FG B, 2AO.V21-CG B, 2AO.V21 PG A

2AO.V21.B G A, 2AO-V21-YG A, 2 AO-V21-XG B *

INTRODUCTION

.

p7CENERAI,
4}|'e,

The Voltage-to-Current Converter (Figure if}'/
1) is a solid-state output component lo- M C SPAN S
cated in the nest assembly. Its output is C: S?AN A
a current signal that is proportiCnal to C- ZERO D
the voltage input sicnal. The converter cy.--ZERO A
has two ir. puts and outputs for dual opera- < ' ~ ~
tion with a comr.on power supply. T

o-e
The converter slides into the nest assem- 2

bly and is held in place by two captive
screws en the top and botten of the front -

plate. The converter receives its power % g
frc= the power bus in the nest asser.bly. oe' 2 AO V21The signal connections and adjustments are I

I"made on the front plate. ./ ~, i

The Voltage-to-Current Ccnverter is de- i
signed fcr installation in crdinary loca-
tiens. liowever, components with specific FIGURE 1
suffixes are certified to h3ve intrinsi-
cally safe output circuits which may to CONTENTS ***connected to field equipment located in
classified locations as shewn in Table 1. Introduction ............................ 1

Installation .... .......... ............. 4

Maintenance .5....................... .

Par ts Lis t . . . . . . . . . . . . . . . . . . . 7..........

C');

b'

Table 1.

li'CTR""rNT C'JFFIX,

|

-uCB
,

-FGB, -XGB -l'G A . -90A, -YCA,

r

Class I, Groups B Class I, Groups A,U,C.D Groupc T'A. I'!' anjClassified
Division 1 (CCA)' C.Dj lla:ardous Division 1 and Clasa II IIC

Locaticn Ta Grouns E,F,1, '/.one e
'!hich Cutput Division ! (MEC)' :mit Tw I.

!.o r.J '. 'h y ( I F.C ) '
! . .s * .m i

i

'c.,..- - md i in . '. a r .J i r I .. .. . ..: 1;s t 1. ri - ' ri n. e d :

..J ';it ;o n .; S. ct ric it r 1- - 3 . , ..

| [ 1: J - 'rt,it ,i;*' e t.r' * * :nn ! m i c ::113.31.n - . .r ld w i di--

e . .: J . 1 .; :.. nn :or . r : / : ueL . . . l l: Ih'' '
. i

i

l'O : m O R G,", w-ammtan. pswes t,wmn a 1913 t., Pw L..i..w.> Gr.e iny
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a

. Agency certifications are dependent upon Also, this' certification is dependent upon-
mounting the Voltage-to-Current Converter connecting to corresponding approved field
in a corresponding approved nest assembly devices which have be'en connected accord-which contains a corresponding approved ing to the rules of the certifying agency. (
power distribution component (refer to Refer to the following MI and TI overview
Table 2). documents for the specific circuit

requirements of each agency.
Table 2.

-DGA (DASEEPA,U.K.) 200-257Nest
Assemblies 8'

2ANU-D-CGB,-FGB, -CGD (CSA, CANADA) 200-255
or -FGD (FM, U.S.A.) 200-2552ANU-DE-CGB,-PGA.-BGA,-YGA -PGA (PTB, GERMANY) 200-256'

-YGA (S-COMMISSION, YUGOSLAVIA) 200-256'Power 2AX + DPIO-CGB, -FGD, -XGB -XGB (FOXBORO SELF-CERTIFIED,
Distribution -PGA, -BGA, -YGA U.S.A.) 200-255Component

"For similar requirements

nFoxboro Self-certified instruments (-XGB In addition, certain other limitations
{versions).use standard 2ANU-D or 2ANO-DE pertain to each agency approval as listed

nests. in Table 3

Table 3

AGENCY AND HCDEL SUFFIX LIMITATION

BASEEFA (-BGA) The capacitance and inductance or the in-
ductance to resistance ratio of the lead
connected to the output *(field) terminals
shall not exceed the following values for
Group IIC:

Capacitance 0 37 uP, Inductance 8.0 mH,
/Inductance to Resistance Ratio 73 pH per \

chm.
These values increase by 3 times for Group
IID and by 8 times for Group IIA.

FM(-FGB) Field wiring limited to 2 miles in length
FOXBCR0 SELF- with total inductance and capacitance not
CERTIFIED (-XGD) to exceed 3 mH and 0.1 pF respectively as

measured at the control room end of the
loop.

PTD(-PGA) Allowable field cable length based on Sm/nF
S-COMMIS3ICH(-YGA) is 1100 metres.

SPECIFICATIONS The input voltage (0 to 10 V de) is ap-
plied to a high-impedance operational am-

Power Requirements (Total for dual-circuit plifier. The signal from the amplifier is {card): " chopped" (interrupted and polari:cd ta
+15 and -15 V de 25% at 80 mA when re- appear as an ac signal) and fed to.the
ceiver powered from system supply via primary of the output Tower amplifier
nest bus, or 40 mA when output connected transformer. The output of the transformer
to external power supply in series with is amplified and filtered to produce the *
load to 20 mA de converter output signal. The

output voltage is simultaneously stepped
Inputs: Two O to 10 V de down and rectified / filtered to provide a

negative feedback voltage to the input am.
Input Impedance: Greater than 500 kn plifier for adjustment and car. trol cr

span.
Outputs: Two 4 to 20 mA de into a naximum

.of 600 0 (See Gutput Loa:t Cectiori) For intrinsically core appil ntiona , the
voltaec on the rield bua la ilmited by a

PRINCIPLE OF OPERATION alecially decirned hich-veitt v limitit./
eircuit in the ne::t power d!strlt,ut ton

Figure ? chews a simplifiel c treuit din- eeronent. Current 11,ittne to t rovida ty
gram of one of the two eb mnel:: of the rvaist:r ha in the watput circuit. heata-
dual voltace-to-eurretit (tuulated, 4 to .'O tors Rb ar;d Re protect nealtmt riec htent al
mA de cutput) converter when the trandmit- rma l t vost v *., tup to ,%0 "'d'. ne tt.3!!ter la t w ermi from the meat r t elit kaa. .hz ,A. elecutta.,
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+1$ V dc " D dC ~
24 V dcFIELD BUS CONVERTER

4 15 V dc g gg
o ZERO AOJUST

, y

V) FIGURE 2A

All the ecnverter circuits, including the printed circuit card, as chown in
associated cutt.ut alrnal IcIda, are rcw- Figure 4
ered from the :'?EC P000 syste1 rield t't3
located in t h- riec t . The 24 V de rield
voltage is gencrated t;y a de-t c-dc cen- CAUTIOlJ

,verter, a part of ti.e cirJuit card. Ta An external power supply rnust not be used if the ;
power the riold IcaJ fror,an oxterr.21

field circuits are to be intrinsically safe. (nource (Figure 3), t !.e .: n rt er : c a.: i ly
chanJed by relocatin.: .'unters on ti.e

\ Q,,\
( RECTIFIER <

,

; O ) +

3 ( EXTERNAL [
v

,

POWER %.
,

P tOPPLY e

p. L "1,
ILOAO 8

PO'.*J E R R L I~
a

h| CHOPPER | AMPLIFIER # ". +
J PLUS FILTEF

.

| *
3

de TO de
+15 V afe

FIELD BU$ CONVE R TE R 24Vdc ,

t S V dc -
3

FIGURE 3

\_/ OUTPUT I, CAD
f

! The Voltace-to ';rrent Ccnverter h2a 2n h e intr!n:1: ally :rir t -rla. .IA, -Y1A
} output si.nal or . to 20 'A ir.to ar. c.u c2t versicns , the ;tandty " nit I T J,-: ; A ,
| load of tic 0 oh:.a itaxircan, recvided the in- -PGA, or -YJA 10 uael wita y r a c a ,i t t ic h-
| tern.11 power 34 ply is used frerer to Fiq- r.ent .bdule .' A X + P-L'; A , -F A, - Y 'I A , re-a

ure Sa) . Crdy ths.' in; err.a l r.ower ;rg ply spectively. In these enJes the - u.3:un,

! r.ay oe used for the intrinsically n:1re Ica:1 13 re.d u c ed t,y .: 91 c hm a .
[ vercions.

;n noisintrincical., nis n .*e r"a r ~ nly,
! '.. h ' r a t h e . ' :.:.el t y N;' .W -:' !. a .c I .ho cutiut : . i .1 mi it ; l' t 2 -I
I witn t!.o c; ac A ? . . .:1.n. i .I,s. : .fri an oxt"rna1 1v.c r . : r . .c 2t !!

*
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INSTAILATION

FIELD POWER -
,

Jumpers '

Install jumper's as indicated in the fol- T2 Tl M
~

lowing paragraph to configure the con-
'verter to the application. T g

n se o 5 Jts

oi? ,os3
- C3 or Ji4 7 oe oi ': sioPower Jumpers u J7 Jiis ,

o JS ;;, gGThe converter has available on the board _ J8 C"] 3, ^ , ,
assembly a de-to-dc converter which sup. L--- lJ2 se
plies the power (24 Y de) to the ou".put OUTPUT 8 OUTPUT A-stage and.also provides isolation. This
limits the output load to 600 ohms maxi-

FIGURE 4mum. However, if desired on nonintrinsi-
.

cally safe modules only, an external field |

power (48 V de) may be used for the output
stage, thereby increasing the output load
to 1800 ohms maximum. A series of jumpers
located.on the board assembly can select
the desired internal or external de power

3U "##**
A. Whers an external field power

With the jumpers in the hcrizontal posi- supply is used, the load polar-
tion (Figure 4, Output B), the internal ities are connected as shown in
supply is used to power the Icad. With the the illustration below.
Jumpers in the vertical position (Fig-

B. The external Field Power Supply'ure 4, Output A), an external supply is
selected, is NOT allowed in intrinsically

.

safe applications. ;

Figure 5 shows the effect on the internal
~ wiring and output when jumpers are placed
in the two positicns en the board

-assembly.

Field Power From converter External Field power
(Jumpers in Horizontal Position) (Ju;npers in Vertical Position)

on the Board Assembly on the Board Assembly

A Je4 4J2 B na

n. - g --...., O-- -- - - -l , .T Y Wr--Rs
+

+ ,+ 0). =

3' CUTPUT S %/a

'f0AD'::C3 OUTPUT B

J3 8J4 8J6 J7 CRS CR6 J -

phfg>" b i

SU g

g- - - - - .s Y
u O

82
.Os -

24V de

le b
,,, y y J9 _R27a

h-----, e, . . . ~ _ 2N. f g

$ 1' OUTPUT A O#

h CUf Put A #

,b0AD\.:CS >-
r* o~MR1I P

JIO Jtt 8JIS JI4 tRl4 CRIS U-

3 -. ; f g
_

u o
Cs C2
* .

24V de
' Deles un BGA. PGA. euf VGA Vment ops . F!W ' rv

I
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MOUNTItJG O

The converter nodule slides into the nest l|- g %re" assembly and is held in place by two cap- e O C |',*** *tive screws on the top and bottom of the -
3+

front plate.
g .wr ao.m =

,

CAUTION [',
When installing the module in e nest. care should be i ma e

taken to tighten lower captive screw first to prevent 5 ,

bending of power bus pins. When rernoving module, i goureure'*loosen the upper captive screw first. 8

ma . - - . ..; .r- / ...e .- p.>

WIRIt!G (See Figure 6)
* -Y l [a ,,m,, ,
OOC

'

The signal connections are located on the '
front plate of the converter. The top con-
nections are for inputs A and b; the lower
connections are for outputs A and B. The
input nignals are 0 to 10 V de and the
cutput sicnals are 4 to 20 mA dc. The _Ow
converter has a set of junpers on the FIGURE 6
board assembly to permit the use of con-
verter field power cc external field pcwer REFER T2
to operate the catput lead (refer to Fic- MI and T
ure 4 for position cf Jumpers /. u

-DGA (SASEEFA, U.Y..) 200-257The signal ccnnections are the came for -C33 (CSA, cat:ADA) 200-255all versions of the Voltage-to-Current -FGB (FM, U.S.A.) 200-255
Converter. However, there are specific in- -p3A (FTD , GERMA!!Y) 200-256
stallation practices which 1re re p i.ed -l:A (3-CCMMICOIO!!,
when intrinsic safety is involved. '.~h e c e YUG03LAVIfi) 200-256
are described in the follcwin.; U a und -X33 (FOXBCR0 SELF-
tis: CERTIFIED, U.S.A.) 200-255

f TAI?tTENANCE

CAI.IDRATION

Applyino Power (Figure 7)

The converter power is supplied throuch
the power bus strip in the nest asseroly.
When the converter is removed fro- the -

nest, the power is disconnected. If bench ' ~

calibraticn or fault location is required,
make the +15 V and -15 V ccnnecticns at I M(the power bus plug as shown in Firure 7. A

|
power cable (Part | lumber !:0305Z:!) is i

available with tho Cystem Calibratar to ( !

make the power connections at the pswer l I

bus plug. The cirr.al connections en tne !
front plate remain the sano as shown unjer
calibration.

.

!
'

h'% '

s !
C0vvan N fs3O O O N l gi 2 3 4 *

% f
=r %

+is v e S 6 -g . . .
|

. O in
1 \/ i-6 v d - I #-

#
# Il t'74 l' o I ac Ws

/

':E ,
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O
Procedure

Equirmant Required .

If Ccnverter Unit is :emoved from nest as-
-

(For Calibration and/or Fault Location) sembly, connect de power at bus conrtector-
as shown in Figure 7.

System Calibrator: Model 2AT-CAL ~
1. Connect Calibrator at input and out-

-Voltmeter: Range, O to 10 V de put terminals as shown in Figure 8.
Accuracy, 20.1%

2. Either jumper input or adjust
Alternative equipment if System Cali- Calibrator voltage source for 0 V.

bratcr la NOT available
3 Adjust ZERO A screw on frcnt plate

. Voltmeter: until Calibrator reads 4 mA.
Range 0 to 10 volts de
Accuracy: 10.1% 4 Adjust Calibrator voltage source for

10 V.
Voltage Source:

Range: 0 to 10 volts de 5 Adjust SPAN A screw on front plate g:
Accuracy: 10.25% until Calibrator reads 20 mA. W

Milliarmeter: 6. Repeat Steps 2 through 5 until no
Range: 0 to 20 mA de further adjustment is necessary.
Accuracy: 20 5%

7 For calibration of Input D and Catput
Power Supply: B, repeat same procedure except ad-

+15 V and -15 V de, 100 mA de just ZERO B and SPAM b screws on
front plate.

NOTE
Loop intrinsic sa:'ety is not per-
mitted to be maintained'during
calibration procedures.

Jumper Positioning

Before starting calibration, the jumpers
on the board assembly should be in the
hori: ental positicn. After calibration,
place jumpers to their original position
(refer to Figures 4 and 5).

O

fg l I."5/m

N | Mf,h
- . . -

wmee

" " , ' , ' cavesarce
r ,

O0' 'e evg e uur e 'a O o. 2_ w-s e o * ie
o o

I i DoO .

i

|
as> ed r- , .D.

-
O 9, C | $wiev.i.a jC C)i l"] Ooa%< e,

_

O

,e : :"RE .4

i

i

n

.
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#
PARTS t.IST

-

('.'olt.t e-to-Current Conve-rter 4 to 20 mA de, Isolated)
dret.r A : Model 2AO-V2: Group D: Mod el JA'J-V2 f-FGb

Model 2AO-V2I-CGB Model 2Au-V21-X00
Model 2AO-VJI-isdA
' odel 2 AO-V2I-I;; A.

Model 2AO-V2I-YGA

T r .m Co n c e ! c t. t e n
_P ; r *. M c> .

R1 Resistor, 90 9 ku tii, 1/4 W E014 3M!:R2 Potenticteter, 500 0 EC .' d G.";3
R3 Resistcr, 1.62 ka !1%, 1/8 W E0142';'PR4 Resistcr, 150 0 : ;, 1/4 W EclG6ECh5 Resistor, is a tJ1, t/4 W E01%eT

'

*R6 Group A Rea13 tor, 402 3 130, 6 W EON 6MJ"R6 Group b Reuiator, 402 0 230, o a E0286Ja*R7, *RIO Group A ilesiater, 000 ku 20.i'*, 1/P '. ECCLH"R7, "R10 Group u Reciatcr, 50J k2 2 0.10 , 1/.: E02 W E
''

RS, R9, R11. R12 Hesister, / k0 2.4, /4 U CClM FTR13 eJicter, 9C.9 k.i tii, 1/4 5 E01 '. NR14, R18 H i i *. o r , i . d .- ,a 210, 1/3 '.I :-:214. !PR15, R19 te":.icr.e'er -CC .I ?:0: F ';HRit, R20 a l at.c: , 3 ! ', * , :/, . 0 ; '. ! '''.. .-

R17 hw ict:r, ... ;G t_i, 1/4 hG l %FLh R21, R22 &. a 10'; o:' , 90 9 ;.:. 21 * , 1/4 E0143M',J R23 r tenti..ater, i;0 C E3.'6S::RR24 F a::ic t r , . . 21*, 1/d MC1'.~"F,

R25 2:.ic'.cr, 1 0 C t 1, . / ;. J E0 : r O ':R26 H 11J'cr, i~ r t- * . / ?. L :1 '/ T
-

-

, . '

*R27 Groun A R a c i: *.c c , -2. L tj", i;;Ef!:2"R27 Grcup b Eeaistcc, 4C.2 2 !!*, , -
. d r. : .,R23, R30, R31, 333 Restater, ' >:0 !..", ;/4

.

E0;56FT.

ngpg, eR32 accup A Resister, 500 kC 10.10, 1/.~ w M2 ef3H*R29, *R32 Gre.up 3 'estatcc, 50 .::2 ! ", . ; ; , /. i. o . c . 2.

R34 Fes t tor , ? .:0 t 5, ;/a .'
' ' ~ . 'R35 E";10 t -r , ! ! ! .1, .1 *

"

R3c : osi;' cr, f f 2.*,. . < - . . ;'* r

C1, C5, C7 |M acUcr, V, ... rami: Y~. '

-) C2, C8 ? n u it;r , 0.'1 :.i. c.ra~1c +4 '' '# 0 3 , C ') -a:lter, L.F, :1yeart . ! : ', ,
*

*

C4, C10 'W acit or , J . .7 R , J zer i ti c i '. 0 .

06, C12 41:I ' ..r . ~!',i: :1/ 1:01' .. LC11 " Da; 1t < *, .-'
> L .~ , !c r e i c !.,1; MCl3, C16 1:.p a :1 *. c c , t . : L :' , *antalum im i t,0 ',.

C14, CIS car u iter, ;c uF, t u talur,
um c: t.

l? H I , CR.) , OR 3, ''R 4 '!..J, ' ;i r . ' l '! 1 l.

''O .' r a A ; <.:G' * v, : }*,

v <: -i,, ,. .
" ') : . , u . ',

,

'.0.q;t, '

.;. .

, . ..
,

se , i*.i ,

* 3 f , , . . ' li l

'1I g ,.

. . .
*-

, n, ,,

-

,

.
,

-
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5 ARTS LIST (Cont.)

T1, T3 Transformer I:0233DKT2, T4 Transrcemer NO2331?MT5 Tranarcrmer !:0233HL
L1 Inductor. 0.8 r.H tl0235AEF1 Fuse, 1/4 A fl0262 All
-- Jumper Flue fl0308JY
--

Termination Aster.bly (frent plate) Il0300FP
--

Power Bus Plug (rear of termination assembly) !!0300FX

* Critical Components (See note under Component Diagram Pfgure 9)

G

G

@

G
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CIRCUIT DIAGRAM
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NOTES:
,

1. Unless otherwise specified;

Resistors are 1/4 W.
(.

Resistance values are in ohms.
Capetance values are in microfatads,

t

Deodes are type IN914.
r

2. Unless otherwise noted, all integrated circuits have
,

+15 Volts at pen 7 and 15 Volts at pin 4. i

3. The enanufacturer's designation on integrated car.
cuits as for reference only.

. .

4. Numbers in parentheses indicate grid coordinates
shown on component diagram.

S. CR$, CR6. CA14, and CA15, are on .8GA, PGA
and .YGA Versions only.,
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ITABLE 2. Input Output Converter

Specifications
Qualification and Type TestDescription Model Code Code Notes Results

Dual functon converter wnere channel A provces 30 V de ( + 15 N 2AS 431 (a) or (b) COAAB41and - 15 V del transmitter power and converts the transmitted
a to 20 mA s<gnal to O to 10 V c: W*en turroered for self-
powered transmitters. input resistance is 250 Q. Cnannel O con-
verts a SPEC 200 system 0 to 10 V de signal to 4 to 20 mA cc.
No input output rsotaten on eitner enannel.

COAAB41

Same as above witn add t on of bypass modufe to permit use N 2AS 13t + P (a) or (b) COAA021
and

with N 2AT SBU S*anoty Unit.

4) Code CS NrSRC = For Quahticaten C! ass 1E per (EEE 3231915 and IEEE 3441975 (Safety Related)
(b) Coce CS.N/SRO = For Qualificaton Class li per IEEE 3441975 (Structurai mtegoty onry).

TABLE 3. Contact input isolator

Performance
Specifications

C aa!"bt!cn ente Typ9 TestDescription Model Code Code Notes A rm.ts
Dual converter wnsen converts the status of eacn of two ory con. N 2Al C2L (a) or (D) OOAAB15tact inputs to corresconding cu'out status. Outout may te trans-
istor switen or logic rever as se'ected by lumcers Output status
may be HI or LO (ON or CFF) for given irput conditon as tumcer
se!ected. Impedance isolaten only provided enout to output.

Input contact resistance.
Open - 100 lio minimum
C!osed - t kQ maximum

(a) Code CS N. SAC a For Quaaficaton C: ass 1E per IEEiE 3231915 and IEEE 3441975 (Safety Heriateot
(c) Code CS N>SRO = For Cualificaton Class 11 per IEEE 3441975 (StructuralIntegnty ontyt

TAOLC 4. Dual U.- ! F ..wrua

Perintmonce
Specifications

Qualification and Type TestDescription Model Code Code Notes Results
Converts 0 to 10 V de to a to 20 mA dc. No input output isolation. N 2AO V31 (a) or (b) OOAABttOutcut normatty powered from internal 30 V de ( + 15 and
~ 15 V de) cower source. Otout load 175 0 manimum, or 125 0

mammum it coton + P is specif.ed (f)
Oct onat bypass modu'e on one channet +POptional bypass module on both channe's COAA021+P+P
converts o to to V oc to 4 to 20 mA oc. ouious is transformer N 2AO-V26 (a) or to) OOAAb'Aisciated from inout. Output is normaw co*e'ed from internst iso.
lated 24 V de source Outout load 600 Q masimum. or 500 Q
manmum if cption + P is scocified (t)
Ootonal bypass moduie on one channet +POct onal bypass rnoctn on totn enanneis OOAAD:1+P+P
Converts inouts ailn toans l'om 2 5 to to V de within tre tim 4ts N 2AO val
of 0 and 10 V to proportional 4 to 20 mA dc outout siqna's Out- (a) or (b) OOAAat/
put is transt rmer isoiated t'om inout Decreatmo output for in.1

Creasing inout achieved tv reve'stnq incut inds Output is one-
many powered t'em in'e'n o acuted 24 V de source Outout load
600 Qreasc $r E!O g reas.mi3m .: crf e , . p .g r.pecir ed te)
Cotonal bypass .codufe on cae cNnnoi +P

r Cotonal typass moouis on botn cNnne's COAA821+P+PI (a) Code CS 4 SHC = For Quaafication C ass tE cor d LE R31JIS mxt IEEE 344+>I5 ISately Neiateo)
Code CS N< SAD e For Quaaficaton C' ass 11 g,or IEEE 3441915 (Structuralintegrity enty)(b) ,

'

(t) Suffia + P cermits use witn N 2ATSOU StancM Utt

I

e

I
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BUFFER Ah1PLIFIER. hiODEL BA-1A
.

!

Input: Four independent inputs * 0-10 Vdc
Impedance 10 Ik

'

Isolation: Outputs can be grounded shorted to ac line or to high-
,

voltage supply (1,000 Vdc maximum) without affecting
the input signals.

Outputs : Four independent outputs 0-10 Vdc @ 4 ma

1 The Duffer Amplifier htodel BA-1 consists of up to four unity gain buffer
! Isolation amplifier circuits to provide vital circuit protection from various
{ types of output cable faults. The outputs may be grounded, shorted to ac1

line voltages or detector high-voltage supplies without affecting the input;
'

signals.
< .

The hiodel BA-1 finds particular application in providing a means of ex-
*

'

tracting de signals from safety instrumentation for monitor and control
functions while isolating the safety system from faults which may occur
in non-safety equipment.

.

SPECIFICATIONS

Input: A 0-10 Vde, impedance 101h, with capability for invert-
Ing or non-inverting mode of operation.

i

.

Isolation: Grounded output, ac line short, or 1,000 Vdc output.
Pault will not perturb buffer input signals.

Output: i 0-10 Vdc 6 4 iha, impedance less than la. '

I Power : 15 Vdc @ * 40 ma.
Reautrements:

| g '8-72

l,

i
f

f el|| k sh h5 I | f0 hl Off | h ,2kh j,
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INSTRUCTION MANUAL '~

,FOR

VOLTAGE AND CURRENT TRANSDUCERS

MODELS VTil0A2 AND CT510A2

1. INTRODUCTION

1.1 The voltage and current transducers Models VT110A2 and CE10A2
measure ac voltage or current and provide a constant current output signal
of 0 to 1 mA dc. A patented circuit (# 3,971,979) reduces the burden. The
units will operate from 50 to 500 Hz with slight recalibration. Testing in-
sures surge withstand capability (IEEE test) and high potential insulation
(1,500 Vac) between inputs, outputs, and case. 'Ihe current unit is surge
rated at 400 A for 1/2 second/ hour and constructed so that higher surges
will not open the loop if soldered connections melt. (For other input
ranges, consult factory.) Each unit is mounted in a Type III case (see page
4). .

2. SPECIFICATIONS

Full Scale Input
Voltage (VT110A2)- 150 Vac (nominal 120 V)
Current (CE10A2) 5 Aac

'

Burden at RO
.

Voltage 2.5 VA
Current 0.25 VA

Overload

Voltage 180 V continuous
Current 10 A continuous, 400 A l/2 sec./hr.

Frequency Range 50 to 500 Hz (specify nominal)

Operating Temperature Range -20 C to 40 C

. , Maximum..Temperaturc Effect... ...
: . .. .. .,'On Accuracy ' t 0'.5%

, . .. .
' , , ' , . , ,

{,

i Accuracy at 25"C g RO at
'

Nominal Frequency) t o.25%
,

I !
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Attachment 5

Consideration of Adding Steam Generator Pressure,
Contaiment Sump Level and Steamline Radioactivity

to the SPDS

The District has reviewed the parameters included in the SPDS as a result of
the Commission's request for additional infomation dated July 24, 1984,
Reference (1). Upon completion of this review, it was determined that the
parameters, Steam Generator Pressure, Contaiment Sump Level and Steamline
Radioactivity, are monitored and displayed by the Fort Calhoun Station SPDS.
These three parameters were inadvertently omitted from the October 28, 1983
submittal, Reference (2).

A revised SPDS Parameter Selection Safety Analysis is provided in addition to
the relationship between the selected paraneters and the Critical Safety Func-
tions (CSF) provided in Attachment 6. Please note that the Containment Sump
Level parameter is listed with the CSF " Containment Conditions," Steam Genera-
tor Pressure is listed with the CSF " Reactor Core Cooling and Heat Removal
from the Primary System," and Steamline Radioactivity is listed with the CSF
" Reactivity Control."



Attachment 6

Relationship to Critical Safety Functions
and SPDS Parameter Selection Safety Analysis

1. NUREG-0737, Supplement 1, Critical Safety Function: Reactivity Control

Corresponding EPG Safety Function (s): Reactivity Control

EPG Parameters SPDS Variables

CEA Bottom Lights CEA Full In Positions

Reactor Power Wide Range Log Power

Startup Rate Startup Rate

Boron Concentration Boronometer Boron Concentration

2. NUREG-0737, Supplement 1, Critical Safety Function: Reactor Core Cooling
and Heat Removal
From the Primary
System

Corresponding EPG Safety Function (s): RCS and Core Heat Removal

EPG Parameters SPDS Variables

Steam Generator Level Wide Range Steam Generator Level (Both):

Steam Generator Pressure Wide Range Steam Generator Pressure (Both)

Feedwater Flow Feedwater Flow to Both Steam Generators

TH Temperature RTD's on Both Hot Legs

Tc Temperature RTD's on All Four Cold Legs

AT Temperature AT Between Hot and Cold Legs

TAVE Temperature TAVE Temperature

RCS Subcooling Saturation Margin
Saturation Margin
Upper Head Saturation Margin

ECCS Delivery HPSI Flow
LPSI Flow

CET Temperature Maximum CET Temperature
All CET Temperatures
Representative CET Temperatures

RCS Pressure Pressurizer Pressure

u
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3. NUREG-0737, Supplement 1, Critical Safety Function: Reactor Coolant
System Integrity

Corresponding EPG Safety Function (s): RCS Inventory and Pressure Control

EPG Parameters SPDS Variables

Pressurizer Level Pressurizer Level

RCS Pressure Pressurizer Pressure

RCS Subcooling Saturation Margin
Saturation Margin
Upper Head Saturation Margin

ECCS Delivery HPSI Flow
LPSI Flow

Reactor Vessel Level

4. NUREG-0737, Supplement 1, Critical Safety Function: Reactivity Control

Corresponding EPG Safety Function (s): Containment Isolation

EPG Parameters SPDS Yariables

Containment Radiation Monitors Containment Radiation Monitors

Containment Pressure Containment Pressure

Containment Isolation Valve Status Status of Cont. Iso. Valves

Steam Plant Radiation Monitors Secondary System Activity Monitors

- Main Steam Line Monitor

- Gaseous Effluent Monitors

Condenser Off-Gas Monitor-

Liquid Effluent Monitors-

5. NUREG-0737, Supplement 1, Critical Safety Function: Containment Conditions

Corresponding EPG Safety Function (s): Containment Temperature, Pressure,
and Combustible Gas Control

EPG Parameters SPDS Yariables

Containment Temperature Containment Tenperature

Containment Pressure Containment Pressure

_- - -- ._ _ _ -- __. .__ _ _ _, .



5. NUREG-0737, Supplement 1, Critical Safety Function: Containment Conditions
(Continued)

Corresponding EPG Safety Function (s): Containment Temperature, Pressure,
and Ccmbustible Gas Control
(Continued)

EPG Parameters SPDS Variables

Containment H2 Concentration Containment H2 Concentration

Containment Spray Flow Containment Spray Flow

Containment Sump Level Containment Sump Level

Adequacy of SPDS Variables: As detailed in the above safety analysis,
all EPG parameters are monitored by the
Fort Calhoun Station SPDS.

. - . . - - . _ - - . -. . _ - - . -


