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1.0 PURPOSE -

The purpose of this procedure will be to describe how the TEC !'ocel 156 Isolators

will be exposed to high humidity.
2.0 PROCEDURE
2.1 The equipment listed in Section 3.0 will be the eguipment tested!,

2.2 The equipment will be placed in a humidity chamber/oven. llet an¢

thermometers will b2 used to monitor the humidity.

dry buld

2.2 The hunidity test will run for seven ﬂa /S. A reacout from the wet bSuld and
¢ry Suld thermometers will be recorded twice a day. A functional test will Se per-
focrmed on each instrument being tested. All results must be recorded caily.

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

3.0 ECUIPMENT UNDER TEST

Four each of the TEC Ilode! 156 Analog lsolators, S/! A-1, A-2, B-3, and C4.

4.0 TEST NONUITORING EQUIPIEN

Calibrated 2/13/31
Yo Calibration
Calibration Jue 12/21

et Bulb/ary 3ulb Thernometer
Thernal Aging Qven
TEC #7203 Cigita] Multimeter
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Enclosure 2

DC CURRENT DC VOLTAGE TRANSMITTERS

7000 SC SERIES

B Advanced, All Soiid-Gtate Circuitry

0.1% Accuracy/Linearity

@ Plug-in Packaging for Easy Installation and
Interchangeabihity

B Accepts Wide Range of Inputs

B Provides All Standard Process Qutputs,
Field Selectable

@ Surge Protected for High Reliability

DESCRIPTION AND OPERATION

The 7000 ST Series Signal Cenditioners from Scientific
Columbus offer a wide variety of features and options to fit
any application or situation. Advanced integrated circut
technology gives an Accuracy/Lineanty of = 0.1°; and also
provides the best temperature stabiiity available (0 005°:° F
maximum)

The unique plug-in package allows easy installation
and interchangeabiiily, including plug-in relays on alarm
units. All umits are wall mounting, but are also available for
panel mounting. Uniform package configurations permit
ease of layout and installation

The 7000 SC Series Signal Conditioners from Scientific
Columbus accept dc mA or dc Voitage signals from many
sources

All conventional outputs are

avatlaple, including

1-5mA 4-20mA_ ana 10-50mA dc field selectable by lumper
Zero based oulputsin theseranges are avalable Also
mAdc and 0-10 Vdc may be specitied

10
i v

Complete isolation of input from output is optional
Either the input or the output may be grounded or flcating
on units with the isolation option

All transmitters are precision cahibrated as specified by
purchase order

All units surpass the IEEE recommended surge protec-
tion specifications: and with the 1500 V ac withstand capa-
bility, provide the highest possible safety and rehiability
These features become increasingly important as power
levels increase. and switching surges and line transient
problems are magmhied

High level inputs may be accommodated Dy optional
built-in voitage divider circuits

Options include built-in alarms tor magh-only low-only
high-low, high-high, or low-low operation. Several relay
type, power supply. and enclosure options are available to
fit your particular requirements. Many additional options
ranges, etc. are available. Please consult the tfactory
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SPECIFICATIONS
Input Signal. Current — 1.5mA dc, 4-20 mA de,
10-50mA dc Voltage — 0-1V dc,
0-10V dc (vee note 3)

| |

Input Impedance: 12502 (1-5mA), 31250 (4-20mA), 12.50 | Mountng | |

(10-50mA). 2K 1 /Volt for voltage inputs, P e S0 o B ] |

(See note 3J) nrrm 1188 & (1664 ; | |

Span. Adjustable to = 10% of the calibrated : l | = ’
value. Wider adjustment ranges are op- | ! ’ L, e

tional (see Note 1) | | j BRACKET ;

Zero Adjustable form - 5% to + 25% or from — ==t ==t Ji

+ 20% to + 55% of rated span (tieid - '“;‘ .- "u.—('. . :

selectable)
17V = 10%, 50/60 Hz, 6W (typ )

1-5mA dc into 0-600010

4.20mA dac 1o 0-150010

10-50mA dc into 0-4000 (0-60010 opt)
0-10V dc or 0-1 OmA dc (optional)

0.1% of rated span
0.005°%”F to 140°F)

Power Requirements
Qutputs:

Accuracy/Linearnty:

Temperature Effects
on Accuracy

Line Voltage Effects = C.1% max for 117V = 10%
on Accuracy.

"

"

Load Vanation Etfects Maintains calibrated accuracy over stated

on Accuracy:
Response Time:
Isolation (Optional):

resistance range
0.6 sec max. (1o 99%)
Input/Output/Case/Power Line

OUTLINE DIMENSIONS
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Mounting Wall mounting standard. Panel mounting WIRING DIAGRAM

Configuration opticnal - ,':5 L f@‘g 3
Weight' 6 Ibs. (2.72 kg) net (approx ) szzﬁ:i:L } 3'0 __T’ ES‘ ,OPTIONAL
Alarms (Optional): See the 7900 SC Series Alarm Data Sheet RELAY1 L 3‘@ - ®h) RAELLA,\RV\;
Stability, long term = 0.1%/year max. ‘f.\‘) - '® 12

| POWER

Note 1: Wider span adjustment ranges may shghtly derate ac- 5& — Q13
curacy 6/ GND — §14
Note 2' Specity all input information at time of order finput range, el & s
zero and senscr data) o ST o 31 AL
Note 3° Many other ranges may be accommodated on spe- "@— "@'5

cial order. Max. and Min respectively.

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

7000 SC __,_,
o

L Y |
|
| -
OPTIUNS QUTPUTS SPECIAL OPTIONS
0 Standaro 0 Field Selectable 1-5, 4-20, AA Stangard HD Dry C icuit Reiay

1 Single Alarm, Blind

2 Dual Alarm, Blind

3 Single Alarm, Calibratec
(1 Turn) Dial

4 Duai Alarm, Calibrated
{1 Turn) Dial

$ Single Alarm, Calibrated
(Digital 10 Turn Pot)

6 Dual Alarm. Calibrated
(Digital 10 Turn Por)

10-S0mA dc
1 1-5mA dc into 0-60001
2 4-20mA dc into 0-150Q1)
3 10-50mA dc into 0-4001!
4 10-50mA dc into 2-60Q1
5 0-10V de
6 0-1mA dc into 0-10M1

BA isolation

DA Panel Mounting

EA Adjustadble Dead-Band
(Single Alarm Only)

GA Factory Calibration

JA 120240V Fieig Select-
able, 60 Hz Power

JB 24V dc Power

JC 48V dc Power

KA Oil Tight Enciosure

HA 10A Relay Contact Rating (NEMA 12)

HB Hermetically Sealed KB Water Tight Enclcsure
Relay SPDT (NEMA 4

HC Hermetically Sealed KC Expiosion Proot
Relay DPDT Enclosure

(Single Alarm Only)

NOTE — Orders should include the following information:
1. The correct 4-gigit Base Number. toliowed by SC

2. The correc® 2-letter designation for each special option
3 Input range (zero and span) to be measured

NOTE For other options or special ranges, please consult the

factory, or your local Scientiic Columbus representative

Oimengory ncmey W ey

' - S0 e .
uw THE POWER 18,5
AN G e - PR

TRUMENTATION PEOPLE

33



aak .y

“"m‘.._ “""""'3““..:: Plainville, Connecticut 08062 Enclosure 3
el ey (AR e "‘”i'_.._._. (203)677-1311 -
Pt—Smedari o ——daaiion

mm i Telex 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 CQuality 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 would
mean delivery would fall around 1 April.

i »
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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 ()7 on Page 2. Description should
read P/N 31314, bul head mounting rack. Unit p.oice
is $78.75.

The panel mounting rack, P/N 31304, does not have and
will rot have seisnic qualifications. P/N 31314 will
be tested during thk: upcoming Wyle Laboratories
Nuclear Transmitter Test Program.

Also, Item 005 which is the XM-54854 type nuclear
transmitter has a 6-inch 1504 flange, not a S5-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.

A Z Royelln.

R. F. Ryder

Contract Analyst

RFR:ncm ) /V‘fl/ v 7654 gﬂ/e{

cc: W. Meyer 8,/ ! /C e + JEC
g gig:;.ino ngb ]{3}0/6‘/ Confr’ac cpPEC.
C. Zajac

Tel: (816) 842-2705

A. W. SCHULTZ COMPANY
822 Broadway
Kansas City, MO. 64105
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Plainville, Connecticut 06062
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{l u Telex 99306

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: (QPPD 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/radiation resistance data and
test report number will be applied to drawings Type
XM-54854, P,N 61140; Type XM-54853, P/N 61135; Type
XM-54852, P/N 61136; and Type RE-36562, P/N 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/N 61137 drawing, we will add
the word "isolated" as shown on the returned marked
print.

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

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

and records. All other comments with regard to parameters and
report number will be addressed and provided after 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.

y )
;fi/oégéﬁc%(k

Robert F. Ryder
Contract Analyst

RFR:pmj

CC:  7el: (816) 842-2705

A. W. SCHULTZ COMPANY

822 Broadway
Kansas City, MO, 641 0s
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Enclosure 6

GComsip, inc.

nstrument and control systems

HEADQUARTERS » 3030 Rad Het Lane, Whittier. CA 90601 (213) 692.8021 Telox 67.4708

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.

Sid Lohmeyer, Jr.
Product Manager

SL:ns

attachments

CUSTOMLINE DIVISION GULF DAANCH DELPHI SYSTEMS DIVISION
1418 €. Linden Ave , P O Dox 152 7201 Faibanks North Houston fload 1030 Red Hat Lano

Linden NJ 07036 Houston, Tazas 77040 Whittior. CA 90601

(201) 4861272 Torex 11 8496 (717 460 0096 (213 692 9021 Twiex 67 4778



CJRRENT TRANSMITTER

Input Signal:

Nominal Range:
Maximum Operation:

Input Impedance:
Common Mode Rejection:
Qutput:
Nominal Range:
Maximum Operation:
Maximum:
Load:

Response Time Constant:

Accuracy:

ALARM MODULE (Single Set

Input Signal:

Nominal Range:
Maximum Operation:
Input Impedance:

Common Mode Rejection:

Set Point Range:
Set Point Drift:

Set Point Adjustment:

Output:

Deadband:

Response Time:

SPECIFICATIONS

0 to 1 vDC
-.25 to 1.25 vDC

Greater than 100 K ohms

Greater than 100 dB

4 to 20 mA
0 to 24 mA
40 mA

0 to 500 ohms
Less than 1 second

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.

Point)

0 to 1 VDC

-.25 to 1.25 vDC

Greater than 100 K ohms

Greater than 100 dB

-,25 to 1.25 VDC

Less than 10 mV over all environments
Screw or knob, accessible from top of
module

DPDT Relay, energized with signal below set

point. Contact rating 2A @ 120 VAC or 28
VDC, resistive load. Contact Life, 104
operations.

Fixed, less than 1/4% of span

Less than 1 second



CD-4000 Test Procedure

Plug module in.
Plug power cord in.
Put switch #1 to position A.

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

Put switch #2 to position B and adjust span for .2400V.
Repeat sets #4 and #5 until readings are correct.

With switch #2 in position B put switch A to position
#2. Both readings should be the same.

Return switch A to position #1.

Unplug power cord.



10.
11.
12.

CD-4001 Test Procedures

Turn pot full clock-wise.

Put switch to "A" position.

Plug power cord in.

L.E.D.'s "1A" and "1B" should be on.

Turn pot counter clock-wise until L.E.D.'s "1A" and
"1B" go out.

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

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

Turn pot counter clock-wise until L.E.D.'s "1A" and "1B"
g0 out.

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

Put in new module and go to step one.
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Enclosure 7

DC VOLTAGE/CURRENT CONVERTER

APPLICATION

This converter 1s used within a process control loop to ratio, bias,
invert, imit, isolate, convert or amplify any existing DC process
control signal to another desired process control signal. The min-
imum input signal that can be specified is one mvdc. The avail-
able options for various input/output signal requirements, singu-
lar or combinational, and field adjustments provide the flexibility
needed in start-up and retrofit situations in the field

FEATURES

« COMPACT ASSEMBLY for small space requirements

* INPUT'OUTPUT INVERSION option

* HIGHLOW LIMIT signal bounding option

* ADJUSTABLE RESPONSE TIME, Smsec to 125msec option

* CUSTOM FACTORY CALIBRATION is standard for specified
INputratio £:as requirernents

* EXTREMELY HIGH performance specifications anc calibra-
Ion accuracy

* 1 KVISOLATION. power to inputioutput signals is standard,
power/input/output isolation optional

¢ ENCAPSULATED circuitry in vacuum degassed rubber pro-
vides immunity to industrial gasses, humidity, and vibrations.

» SEVEN YEAR WARRANTY

DESIGN

The circuit design utiizes the latest CviOS digital and analog
“chip” technology. The input amphifier circuitry uses micropower
monolithic devices that have extremely low input offsc! voltages
and high common made rejecton rates Optical isolators are
used where signal 1solation 1s required. Ample transtormer de-
$Ign and zener protection guarantee a minimum of 1 KV p-p vol-
tage isolation. The circult package s hermetically sealed n a
module and 15 repairable at the factory




INPUT SIGNAL
® Standard: 1/5 VDC
® Custom: 1. Any 0/100% values specified for madc. mvde. VOC
2. Options
I—madc values
V—mvdc, VDC values. Minimum span is 1 mvdc

OQUTPUT SIGNAL
® Standard Isolated. 4/20 madc
¢ Custom: 1. Any 0/100% values specified for madc, mvde. DCV. Qutput
can be inverted or suppressed
2. Options
[—solated
N—not isolated
F—held ad; response time from Sms to 125ms. Input/output
isolateg
U—ratio transmitter, cal dial, speciy ratio=0/1, 0/3, 0/10
Input/output not isolated
X—ratio/bias transmitter, blind ad|., specify ratio=0/1, 0/3
0/10; bias = 0/1. Input/output not isolated
Y—high/low signal limiter, biind ad). over 0/100% span for
both high & low. Input/output isolated
FEATURES

¢ IMPEDANCES: V-in 10 Meg ; I-n 500 shunt for 4/20 madc. V-out 192, 10
madc max. load,; [-out 65062, 1650() optional, on 4/20

madc basis
ACCURACY: Better than =0 10% of span; calibration. hysteresis and
inearity

® ISOLATION One KV peak to peak, power/input/output
® TEMPERATURE EFFECT =0.0025% of span per degree F
® REJECTION c'r'r is 130db. nmr 90db 60 H*
® HUMIDITY, LINE VOLTAGE REGULATION: No effect
® POWER option

A~ 117VAC = 10% 60 Hz. 3 walls

B =220 VAC = 10%. 60 Hz, 3 watts

D -—24VDC = 10%. 3 watts

E - 117VAC = 10%. 50 Hz, 3 watls

F e ::9 \J;\C + 10%, 50 Hz 3 watt
® ENCLOSURE OPTIONS: PTA, AUX

P
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Enclosure 8

2A0-125
August 1978

2A0-V2| SERIES VOLTAGE-TO-CURRENT CONVERTERS
4 to 20 mA dc Isolated

Models

2A0-V2l, 2A0-V2I-FGB, 2A0-V2I-CGB, 2A0-V2I-PGA
2A0-V2I-BGA, 2A0-V2I-YGA, 2A0-V2I-XGB*

INTRODUCTION

GENERAL

The Voltage-to-Current werter (Flgure
1) 18 a sclidestate output component io=-
cated in the nest assembly. 1Its output ls
a current signal that is proportional to
the voltage input siecnal. The converter
has two inputc and itputs for dual opera-
tion wi ) < supply.
The converter slides into the nest assems
bly and is held in place by two captive
screws on the t3p ard bottom of the front
plate. The converte wceives 1ts power
o * e e 4 > W
L 4 o the power bus ir i1ssembly. A0 V31 . |
The signal conn fons wdjustments are - -
made on the front plate !
he Voltage=to=-Cury , Canverter 1 o
signed for instal.lation in ordinary loca-
ticns. However, components with specific
suffixes are certified to have intrinsi-
cally safe output circuits which may be CONTENTS . ..
connected to fleld equipment located in
classified locations as sh 1 in Table 1 MODDRISUEE o cosrnvivsabosonséndssesseis 1
e P TP Rrop SO 4
PERIRIIIINRE 5o asvonessvisssssbesione .
PUIREIIE 52505060 6880505 ais CENSTBE IS 4305 7
ible 1
» SHINT
- «¥GH, -X 3 «i'GA, = 0GA -
Classifled 5 [, Grou o U A I Iroup A, " - 1} A, 'oar
i v 3
Hazardous ivision 1 ivis ! 1 and Cla It I
L 5] i 30, 4
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MI 2A0-125
Page 2

Agency certifications are dependent upon
mounting the Voltage-to-Current Converter
in a corresponding approved nest assembly
which contains a corresponding approved
power distribution component (refer to
Table 2).

Table 2.
Nest 2ANU-D-CGB,-FGB,
Assemblies' or

2ANU-DE-CGB,-FGA ,-BGOA ,=YGA

Power 2AX + DPIO-CGB, -FGB, -XGB
Distribution -PGA, ~BGA, -YCA
Component

'Foxboro Self-certified instruments (-XGB
versions) use standard 2ANU-D cr 2ANU-DE
nests.

Also, this certification is dependent upcre
connecting to corresponding approved field
devices which have beden connected accorde
ing to the rules of the certifying agency.
Refer to the following MI and TI overview
documents for the specific eircult
requirements of each agency.

=BGA  (BASEEPA,U.K.) 200-257
-CGB  (CSA, CANADA) 200=255
-FGB (FM, U.S5.A.) 200-255
-PGA (PTB, GERMANY) 200-256

-YGA (S-COMMISSION, YUGOSLAVIA)
-XGB (FOXBORO SELF-CERTIFIED,

U.8.A.) 200-c55
*For similar requirements

In addition, certain other limitations
pertain to each agency approval as listed
in Table 3.

AGENCY AND MODEL SUFFIX

LIMITATION

BASEEFA (-BGA)

The capacitance and inductance or the in-
ductance to resistance ratio of the lcad
connected to the ocutput' (field) terminals
shall not exceed the following values for
Group 1IC:
Capacitance 0.37 uF, Inductance 8.0 mH,
Inductance to Resistance Ratio 73 uH per
chm.
These values increase by 3 times for Greup
IIB and by 8 times for Group 1IA.

FM(=-FGB)
FOXBCRO SEL¥F=-
CERTIFIED (~-XGB)

Fleld wirinz limited to 2 miles in length
with total inductance and capacitance not
to exceed 3 mH and 0.1 uF respectively as
measured at the control room end of the
loop.

PTB(=PGA)
S~-COMMISSICN(=YGA)

Allowable fileld cable length based on S5m/nF
!s 1100 metres.

SPECIFICATIONS

Power Requirements (Total for dual-circuit
card):
+15 and <15 V de *5% at 80 mA when re-
ceiver powered from system supply via
nest bus, or 40 mA when output connected
to external power supply in series with
load

Inputs: Two 0 to 10 V de
Input Impedance: Greater than 500 ki

Cutputs: Two 4 vo 20 mA de into a naximun
of €00 A1 (See “utput Load Seetion)

PRINCIPLE OF OPERATION

Flgure  shows a sieplifled elecult dlne
Keam of one of the twe vhumels ol the
dual voltapwsto=gurerant (lsvlatea, 4 to J¢
A de oulputl ) converver when the Lpandmite

top is powervd Frow the nout Plela buad.

The input voltage (0 to 10 V de¢) is ape
plied to a2 high=impedance operaticnal 2%
plifier. The signal from the amplifier is
"ehopped" terrupted and polarized :o
appear as ar ac¢ signal) and fed to the
primary of the output pover amplifier
transformer. The cutput of the transterner
is amplified and flitered to produce the «
to 20 mA de converter output signal. The
output voltage iz simultaneously steppead
down and rectifled/filtered to provide a
negative feedback voltage to the input ame
plifier for adjustment and conirol cof
span.

For inteinsically sate aptll uslong

¢y Lue
voltase on thy tleld bud 1o Limited £y o
speclally Jdegslhened nlvhevolt oo Blmblt bns
sareult in the nest power dlssritution
eutmponant . Surrent 1litloe Lo provided by
reslsisr Ra In the outpub clprcuits heslaes
Lors Rb and He proteot aealnst aesldental
!.,... 4 ¢ "8 ‘u: "Iu' 1 . 4 ". g !

s ! 19
L% ! b

200-255%
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* O »
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de TO de -
+15 Vde 24 Ve
FIELD BUS CONVERTER ["—l
15V de | p——!
ZEROD ADJUST
FIGURE
All the  thi srinted c¢ireuit card, as shown &
associ Fone 1ouz 4
ered [ tus
iocate In 13
voltag by a de - CAUTION
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ternal poawer asupply 18 used fprelfepr %o fra iUl Sl o= ’ ' - ’ -
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may oe used for the tauvrinalcally 1t'e i3 reduced ’
r intril b:al ‘ 2
5 Rt 1 1R A | it - bu | (Y ¢
ANl i i | - \ '
~ i
= "
. i " 1 -
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INSTALLATION

FIELD POWER
Jumpers

Instali Jumpers as indicated in the fole
lowling paragraph to configure the cone
verter to the applicatien.

Power Jumpers

The converter has avallable on the toard
assembly a dc-to-dc converter which sup-
plies the power (24 V de¢) to the ocu.put
stage and also provides isclation. This
limits the ocutput lcad to 600 chms maxi-
mum. However, if desired on nonintrinsi-
cally safe modules cnly, an external fileld
power (48 V dc) may be used for the ocutput
stage, thereby increasing the output load
te 1800 ohms maximum. A series of jumpers
located on the board assembly can select
the desired internal or external dc¢ power
source.

With the jumpers in the horizontal posi-
tion (Figure 4, Output B), the internal
supply is used to power the lcad. With the
Jumpers in the vertical position (Fig-

ure 4, Qutput A); an external supply 1is
selected.

Flgure 5 skows the effect on the internal
wiring and output when Jumpers are placed
in the two positicns on the board
assembly.

Field Power From Converter
(Jumpers in Horizontal Position)
on the Board Assembly

' = ‘"r—lﬁ, — N
FE2

+ L
TPUT B o5
c3 ouTPy 0a0)
N S £ Lir crs |cre e
S L
82
+ -
24V dc

n2? J8 I TI 49
— y - —@ ------ -

v Iy
. s
Fc9 OUTPUT & oap;
ok T us Lae e
_q»-——T I ..... Jd
c c2
. .
24y ae

"Diodtes uo BOA POA sinl YOA Versions only

T2
Y g
722t ©Om B
2

JlC:::JJa ‘I'C:J ‘ﬁ“ !

T T4

99

QUTPUT B OUTPUT A

FIGURE 4

NOTES

A. Wher an external field power
Supgly 1is used, the load polars
ities are connected as shown in
the illustration btelow.

B. The external Field Power Supply
is NOT allowed in intrinsically
safe applications.

External Fleld power
(Jumpers in Vertical Position)
on the Hoard Assembly

R27
$ ,3:‘\)
\L
c9 J;Z‘ J.)J J9 o A ‘6
[:Il! [;tl EIO ':’ég?'
- ¥
) > >—] ? ks E_“‘J:‘ -
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EZ} MOUNTING O
: The converter module slides inte the nest -
3 assembly and 1s held in place ty two cape- °"°""
‘ tive screws on the top and bottom of the
front plate. ,“",
.nvu
N e Q@
Pana QO
CAUTION 2 &
When installing the module in a nest, care should be i
uﬂln|n|uh-m lower captive screw first to prevent
of power bus pins. When removing module, ‘? @K I?fﬁﬁf*
loosen the upper captive screw first,
WIRING (See Flgure 6) @ @-fwﬁr,—'
’ ® =N\* |ewiome
The signal connections are loccated on the ’ )
front plate of the converter. The top ¢on-
nections are for inputs A ard 55 the lower
connections are for cutput A u”d 8. The -
input signals are 0 to 10 V d¢ anc ——y
output sisnals are & to 20 TA J:. he 0
converter has a set of jumpers on the FIGURE &
board assembly to permit the use of con-
verter fileld power or external fleld power ”
L0 operate the cuLput load (refepr to Flze Y
ure 4 for position of 'umpers;.
-IGA ) £00=257
The signal ccnnections ¢ -0GH 200255
) all versions of the Vol «FGB .8, 2002353
Converter. Howev er the 1= -PGA (PTB, GERMANY) 200-256
stallation practizes whizh LT BE. “I2A (2-COMMISSION,
when intrinsic safety is invol . whes \qq*~'”v.g) 200-255
are described in the follow ! X3 ICRD SELF-
TIis: ;uhr‘r;;,, UeS.A.) 20028
MAINTENANCE
CALIBRATION
Applying Power (Flgure 7) $
The converter power {35 supplled throuch
the power bus strip in the nest assermoly
When the convaerter (s rsmoved [ro he [ ———
nest, the power 13 disconnected, II bench fl
:) calibraticn or fault ation i35 required I ‘

the power bus plupg as shown in

™ ]
ocation {: "
make the +15 V and =15 V connecticns at I JS
.y : ‘
4714 {

power cable (Par: mber NOI052 ]
avallable with the System Calibrasor %2 |
make the power connections at the @ ower |
bus plug. The signal connections on tne |
front plate remain the same as show:

¢alibration.

COMMON -~ [
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Equipmant Required
(For Callbration and/or Fault Location)
System Calibrator: Model 2AT-CAL
Voltmeter: Range, 0 to 10 V de
Accuracy, £0.1%
Alternative equipment if System Cali-
brator i3 lOT available
Voltmeter:
Range: 0 to 10 volts dec
Accuracy: $0.1%
Voltage Source:
Range: 0 to ‘O volts de¢
Agcuracy: :0.25%
Milliammeter:
Range: 0 to 0 mA de
Accuracy: £0.5%
Power Supply:
+15 V and =15 V dc, 100 mA de¢
NOTE
Loop intrinsic sat'ety is not per-
mitted to be maintained during
¢alibration procedqures.
Jumper Positioning
Before starting callibraticon, the jumpers
on the board assently should be in the
horizontal positicn., After callibration,
place jumpers to their original position
(refer to Figures 4 and 5).
Q

Procedure

if Converter Unit {3 vemoved Lrom nest ass
sembly, connect dc¢ power at bLus connector
as shown in Figure 7.

1. Connect Calibrator at lnput and out-

put terminals as shown in Flgure 8.
2. Either jumper input or adjust
Calibrator voltage scurce for 0 V.
3. AdjJust ZERO A screw on front plate
until Calibrator reads & mA.
4., Adjust Calibrator voltage source for
10 V.
5. AdJust SPAN A screw on front plate

until Calitrator reads 20 mA.

€. Repeat Steps 2 through 5 until no

further adjustment is necessary.
7. Feor callbration of Input B and Cutput
B, repeat same procedure except ade

Just ZERO B and SFAN B screws on

N

an e ©
AN 2
whoe
Hmae

\bi o

ML T |
' i @

-
-

|

]

T

front plate.
CaL GRaTOR
=0
| .
- -
d d ﬂ/j

T =1
=30 |
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| - b
S

(

! et
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(#]
) (o}
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PARTS LIST

\Veltacesto=-Current Converter 4 to 20 mA de, [sulated)

Rl
Re
i3
R4
k5

*R6 adroup
®R5 Group
BR7, ®R1O
®27, *R10

R8, RS,

E13

Ri4, R18
i3, R19

Ri&, RO

R17
R21, R22
R23
R24&
R25

R26

R27 Groun
#R27 Group
R28, R30,

*R29, "R32
#R29, *R32

R34
K35
R3¢

Eds C8q. 0
c2, c8
c3; L9
C4, ClO

c6, C12
cll

c13, C16
c14, C18

M1, CR2,

CRY
e
L} v
-
by
- '
‘
.

/

Group
roup A
roup 8
1, Ri2

reup A

GPoup S
-v::. R
.

dodel 2A0-V2L

Model Z2A0=V2TleChl
Hodel 2A0~VZI-uilA
Model 2A0«V.I=iuA
Model 2A0-VII-YOA

Group it Ydodel CAU=VI2I-FGH
Madel 2AU-V2I=X0D

Beacpliption

Resistor, Y0.9 ki 219, 1/4 W
Potenticmeter, 500 @
Resistor, 1.6 k2 218, 1/8 W

Resistor, 150 f /3, /4 W
Resisvor, 15 Q £33, 1/4 W

Reslstor, <02 21 ¢33, & W
Reslstor, 402 Q 3%, v W
Resistor, 500 ki £0.1%, 1/2 W
Resiztor, <00 k2 20.1%, 1/
Regalstor, & RQ £:3, (/4 ¥
nasister, 9C.9 kO 1%, 1/4 4
Realstor, l.80 % 219, 1/8 ¥4

tontinseter; €0 0

¢ & ) ’ 3 ' f.",' Fa

i/4
'
il =
Y .
“
* N
b 1 -~ -
ANgligier, <o 3%,
Erid kB .
Reglstor, 402 D 231, 4
Rastaba ; -
Resls er, Al 2 v 278

Reslistor, €00 kR £0.1%, 177 %
Resiater, 500 kO 20.1%, !

Ragigsor, i I %, sie W
P p
Raplator, P .
Hosl i1 | .
4g3eliter, & ¥y reasis
sfaciser, 2.310 uF, o &
npaclser, By FSlYeurt.,
. - te npm b rd voupsagre t
sPACiior, J.in By GRPral
4
t rs Ry 4 :
A ltor, . ey Cetanl
. .
+HpaTiier; ¢ By Lantalu

0 . s

. . N
v f

'

'

' T .
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EQLA6EC
EO0LlSeeT

e
«*00 K
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TARTS LIST (Cont.)

Til, T3 Transformer HO233BK
T2, TH Trans{ormer MO233IMM
TS Transtormer N02338L
Ll Inductor, 0.8 mH NO23ISAE
Fl Fuse, 1/4 A NO2E2AR
.- Jumper Plug NO30BJY
-~ Terminaticn Aszembly (front plate) i0300FF
- Power Bus Plug (rear of termination assembly) HO300FX

® Critical Components (See note under Componens Diagram F)ioure 9)
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CIRCUIT DIAGRAM

e | -
L
4

o
)
2 “xmn
I%‘ Twreen
] dei)

NOTES:

V. Uniess otherwise specitied.
Resistors are 1/4 W
Resistance values are in ohmg,

Capacitance values are in microfarads.

Diodes are type 1N914,

2. Unless otherwise noted, all integrated circuits have
*16 Volts at pin 7 and 18 Voits at pin 4,

3 The manufacturer's designation on integrated cir
cuits 13 for reference only,

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

5. CRS, CAG, CRY4, and CR15, are on BGA, PGA

and ‘YGA Versions only.
.
" s
.\’2 e T
- " . ey g v
- D .
iw e -
B Lee By D
ey s i r—-——’-’ﬂl Al - ovtows o
- P— (e
Py ) a“r -
e e -
G
LEGEND
© Screw terminal eonnection
ar €= Bus connector pin
-
. r Diagnostic test pont
e
4 Cireurt ana power common
S LL 2l
Au" ar “ 0
-y 0 1 5
';-‘l_"“‘/.,. - ! - "The companents wen: bodt Iy a0 astorsh sio eriteal b gl Sality
PrE— o, e [as The walues of the campanents am Ihe ereeusd (i are boe ti ¢ st
- _inb & vervon. Gew pares 1an angd NOTE wniter Fopare 9 Wr b dt it

MNation
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TABLE 2. Input-Output Converter
Performance
Specitications
Qualitication and Type Test
Description Model Code Coaue Notes Results
Dual function converter wnere channel A provides JOVde(+15 | N2AS3I (@) or (b) QOAARLY
ang - 15 V de) transmitter gower and converts tne trangsmitteg
410 20 mA signal 10 0 t0 10V g2 Whan jumpered for sell
powered transmitters, input resistance 1s 250 @ Channel B con.
verts a SPEC 200 system 0 10 10 V dc signal 1o 4 to 20 mA ac
No input-outpul 1soiation on ether channel QOAAB4Y
ang
Same as above with additon of bypass modu'e 16 permit yse N-2AS 131 + P (@) or (&) QOAAR2Y
with N.2AT-SBU Stanaby Unit
(a) Coce CSN/SAC = For Qualitication Class 1€ per IEEE 3231975 ang IEEE 344.1975 (Safety Helated)
®) Coce CSN/SRD = For Quantication Class Il per IEEE 344-1975 (Structuras integrity onty)
TABLE 3. Contact Ingut Isolator
Performance
Specitications
Cuull'le=tion and Tyne Test
Cescription Modei Code Code Notes RAr s
Dual converter which converts ine status of each of two ary con- | N2AIC2L (@) or (b) QOAARS
tact inputs 1o corresponding outbut status. Output May be trans.
'$10r SwItch or jogie ievel as se'ected by jumpers Ouipu! slatus
May be M o LO (ON or OFF) tor given inpul candition as jumper
selected Impedance isolation anly provided nput 10 oulput
Input contac! resistance
Open — 100 kQ mnimum
Closed — 1 kQ maximum
(@) Code CSNSRC = For Quantication Class 1€ per IEEE 3231076 ang iEEE 1441975 (Galely Helateq)
(0) Coge CEN/SRD = For Quantication Class | per IEEE 244 1975 (Structural Integrity ony)
TAGLE & Lual Qv '™ g
Partormance
Specitications
Qualitication and Type Test
Description Mode! Code Code Notes Rosults
Converts 0 1o 10 V d¢ 1o 4 1o 20 mA gc No nput-outputl molation | N-2AQ- VI (@) or (b) QOAARTY
Output normally powered trom internal 30 V ge (+15 ang
=15 V dc) power source Quiput 104d 7178 @ maumum. or 125 Q
Mmanmum if oplon « P i3 specited (1)
Optional bypass module on one channel P QOAABZ!
Optional bypass moduie on boin channels “Pyp
Converts 010 10 V ac 10 4 16 20 mA ge_Ouipul 15 ransiormer | W SAO Vel (a) or (1) QOABLY
i50'ated fram irout Outpul 13 NOIMmany gowered trom interngl 150
lated 24 V dc source Output 1oad 600 @ maxinum, of 500 Q
maxmum i option « P g spacileg ]
Cplional bypass maguie on one channel P QOAAHL Y
Optiona! Bypass modu'e on toth cnannes sPup
Canverts inoyts antn soans ram 2 510 Y0 v oo willtun v ity N 2AO YAI (@ or () QOAAH) !
of 0 and 10 V 10 proportional 4 1o 20 mA de output signars Ol
pul 18 trangtrmer solated Mom npyt Decreasing autput tor in.
CIOASING INGUL achieved Ly 'everding rpyt leags Output 1w per
Mally powereg I'nm nteroal wo'mted 24 V ¢o source Oulbul 103d
600 Q manr 950 @ manmum i opt e o P g specitied ()
Cptional Dypas, .. Odyie on Cne channe o p QOAAR. Y
Optional Bypass modguie on Both channe's sPup

(8) Coge CENSHC = For Quantication C.ase '€ omr IFEE 403 14
) Coge CSNSRD = For Quanticaton C ass Il per IEEE 144197
() SuMtin + P parmits use win N-2ATSBU Starasy Uni

75 and IEEE 1441978 (Gatety Heialed)

9 (Structural Integrity oniy)
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-Mam w‘tr.;ml'ctie. COLKERTN AL G R M RN G Uy e am,
PO BOXtege - CoMPANY ELECTRONIC SYSTEMS DIVISION
SAN DIEGO. CALIFORNIA 92138
(714) 458-3000
BUFFER AMPLIFIER, MODEL BA-1A
Input: Four independent inputs & 010 Vde
Impedance 10 Ka
Isolation: Outputs can be grounded, shorted to ac line or to high-
voltage supply (1,000 Vde maximum) without affecting
the input signals.
Outputs: Four independent outputs 0-10 Vdc @ 4 nva

The Buffer Amplifier Model 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 ac
line voltages or detector high-voltage suppliecs without affecting the input
signals.

The Model 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: # 0-10 Vde, impedance 10Ka, with capability for invert-
ing or non-inverting mode of operation.

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

Output: t 010 Vde @ 4 rha, impedance less than 1.,

Power : 185 Vde @ £ 40 ma,
Reauviremoents:

8-72

NPT AN BSYAL T il vy At
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INSTRUCTION MANUAL

+FOR
VOLTAGE AND CURRENT TRANSDUCERS
MODELS VT1I0A2 AND CTS10A2

L. INTRODUCTION

1.1 The voltage and current transducers Models VTI10A2 and CTsi0A2
measure ac voltage or current and provide a constant current output signal
of 0 to | mA dec. A patented circuit (# 3, 971, 979) reduces the burden. The
units will operate from 50 to 500 Hz with slight recalibration. Testing ia-
sures surge withstand capability (IEEE test) and high potential insulation
(1,500 Vac) between inputs, outputs, and case. The 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 melr. (For other input
ranges, consult factory,) Each unit is mounted in a Type lII case (see page
4). .

- R SPECIFICATIONS
Full Scale Input

Voltage (VTII0A2) 150 Vae (nominal 120 V)

Current (CTS10A2) S Aac
Burden at RO

Voltage 2.5 VA

Current 0.25 VA
Overload

Voltage 180 V continuous

Current 10 A continuous, 400 A 1,2 sec. /hr,
Frequency Range 50 to 500 Hz (specify nominal)

Operating Temperature Range  -20°C to +60°C

Maximum Temperature Effeet |
On Accuracy - &0.5%

Accuracy at 25°C % RO at
Nominal Frequency) 0,259



Attachment 5

Consideration of Adding Steam Generator Pressure,
Contaimment 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 information dated July 24, 1984,
Reference (1). Upon completion of this review, it was determined that the
parameters, Steam Generator Pressure, Contaimment Sump Level and Steamline
Radfoactivity, 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 parameters and the Critical Safety Func-
tions (CSF) provided in Attachment 6. Please note that the Contaimment 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.”



1‘

2.

Attachmenc 6

Relationship to Critical Safety Functions
and SPDS Parameter Selection Safety Analysis

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

Corresponding EPG Safety Function(s): Reactivity Control

EPG Parameters

CEA Bottom Lights
Reactor Power
Startup Rate

Boron Concentration

SPDS Variables

CEA Full In Positions
Wide Range Log Power
Startup Rate

Boronameter Boron Concentration

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

Steam Generator Level
Steam Generator Pressure
Feedwater Flow

Ty Temperature

Te Temperature

1T Temperature

Tave Temperature

RCS Subcooling

ECCS Delivery

CET Temperature

RCS Pressure

SPDS Variatles

Wide Range Steam Generator Level (Both)
Wide Range Steam Generator Pressure (Both)
Feedwater Flow to Both Steam Generators
RTD's on Both Hot Legs

RTD's on A1l Four Cold Legs

AT Between Hot and Cold Legs

Taye Temperature

Saturation Margin

Saturation Margin

IJjpper Head Saturation Margin

HPSI FlLow
LPSI Flow

Maximum CET Temperature
A1l CET Temperatures
Representative CET Temperatures

Pressurizer Pressure



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

Saturatior 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 Variables
Containment Radiation Monitors Containment Radiation Monitors
Containment Pressure Contaimnment 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 0ff-Gas Monitor
- Liquid Effluent Monitors

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

Corresponding EPG Safety Function(s): Containment Temperature, Pressure,
and CEEBusE!E%e Gas control

EPG Parameters SPDS variables

Containment Temperature Containment Temperature

Contaimment Pressure Containment Pressure



S. NUREG-0737, Supplement 1, Critical Safety Function: Containment Conditions
TContinued)

Corresponding EPG Safety Function(s): Containment Temperature, Pressure,
and Cciﬁis515ie Gas Control

(Continued)
EPG Parameters SPDS Variables
Containment Hp Concentration Containment Hp 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.



