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1. INTROOUCTION

Ouring and following the TMI-2 accident, a number of instruments failed

or were suspected of providing erroneous readings. Because of this

problem, industry concerns were focused upon the behavior of instrumen-

tation under adverse conditions. To better understand failure
mechanisms, the Technical Integration Office (TIO) contracted Technology
for Energy Corporation (TEC) to perform field measurements on a set of
selected TMI-2 instruments to determine in-situ operating
characteristics. For some instruments, these measurements were to be
performed prior to removal (and replacement with new instruments) in
order to have a cross reference with post-removal observations. For
other 1nstruments. an indication of the condition of the instrument

(1.e., fully operational or failed) was desired.

This report describes the measurements and test results for the Source
Range Monitor Aﬁp11f1er¢NI-AHP-2. This instrument cons1stswof a
Westinghouse BF3 proportional counter and Bailey system 880 amplifier
connected to a readout modu]é by approx1matg1y 500 feet of cable through
a penetration junction and an instrument mounting junction. This
instrument 1s believed to be failed and was not in a powered condition

when measurements began.
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2, INSTRUMENT LOCATION, CABLING, AND TERMINATIONS

A review of appropriate drawings from Victoreen and Burns & Roe
(1temized in the Appendix in the measurement procedure, pagr A-5)
resulted in the composite electrical diagram showm in Figure 2-1. From
this information, Table 2-1 gives a 11st of the appropriate termination
points for performing measurements in Cabinet 20-8l1. Also noted in
Figure 2-1 are the cable lengths pulled during instrument installation

and lengths after trimming between each termination and/or junction

point.

The Source Range Detector consists of‘a Hest1nghouse 8F3 proportional

counter connected to a.Bailey system 880 preamplifier. This instrument
has a normal rgnge‘of .l_tc 106 cqunts per secoﬁdrproductqg an output of
0 to 2 volts. The func;ionaljd1agramiofpthe preamplifier unit is shown

in Figure 2f2. _

2-1
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Figure 2-1. ’Composite‘El'ge;:tr]’cal Diagram for NI-AMP-2.
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Table 2-1
TERMINATION POINTS FOR NI~-AMP-2 MEASUREMENTS

20000000 —
Signal Cabinet 20-B1 IQent1f1cat1on*
High Voltage IT2354C-A
Low Voltage IT23561-JB
Signal . ITa3s2l-gc
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Figﬁre 2-2. Functional Diagram of Preamplifier Assembly.
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3. PREPARATION OF MEASUREMENT PROCEDURES

As a result of generating the composite electrical diagram and from a
review of the Bailey Meter Product Instruction E92-311 Manual, the major
types of measurements to be performed were {denti{fied as:

1. Determine as-found condition of Readout Module and Remote Meter
and record signal output;

2. On each electrical connection, perform passive measurements
(1.e., passively monitor signals) consisting of time domain
waveforms, very-high frequency spectrum analysis (i.e., MHz
region), and frequency spectra below 100 kHz; and

3. Perform resistance, capacitance, impedance, and Time Oomain
Reflectometry (TDRS active measurements (1.e., actively intro-
ducing a test signal}. o

These measurements were designed to verify the operation of the Readout
Module and the power supplies, but the focus of the measurements was on
the level measurement assembly, cabling, and terminations/connections to
the assembly. The Appendix contains the detailed procedure which was
followed during the measurement program, and a summary of measurements

{s presented in the next section.

In addition to performing meqsdrements bn the existing Soﬁrce Range
system, measurements to ver1fy thdAoborition of a schedul@d replacement
were planned. This replacement qu to be performed immediately
following the measurements on the brigiqal instrunent while the test

'equipmont was readily available.



4. MEASUREMENTS

Since NI-AMP-2 was not in an operating condition when measurements
began, a series of active measurements (i.e., actively introducing a
test signal 1ato the circuit) was performed first. Table 4-1 shows the
results of capacitance, impedance, and resistance measurements on some
of the fiald cable 1ines (see Appendix pages A-8 and A-9 for a complete
set). TDR measurements were aISo taken on the power supply and signal

1ines to determine possible cable defects. These TDR traces are shown

in Figures 4-1 to 4-3,

Following active measurements, power uas app11ed to NI- AMP 2, but the

" high voItage meter 1nd1cated that h1gh vo1tage was not present.
Attempts to activate the h{gh vo]tage supply to the 1nstrument were not
successful. but are descr1bed 1n the Appendix on pages A-25 and A-26.

Scheduled measurements on the replacement detector were not performed

due to an indefinite pdstpbnement of the neﬁ detectortinstellat1on.

4-1



Table 4-1
CAPACITANCE, IMPEDANCE, AND RESISTANCE MEASUREMENTS

, ‘Capadtance (nF) | Impedance (ohms)
Signal 100 Mz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz Resistance (ohms)**

signal © C 2pF 3 pF 0 OF# oF  16.5M oF

Signal Return : : , ; :
LowVoltage = 20 WF 7.6 \F -12 119 28 128 731 (727)

Low Yoltage lletqm T _
" Migh Voltage 16 6.8 7.8 oF OF 146 oF

~ High Voltage Return ° o = o

_ Signal Return . 25 . O  -18 OF 2.3k 87 700 (800)

| Low Voltage uetgni'n

: v*lnd’icates'roff‘oscale (open) or noisy cabie.

**Yalues in parénthéées are reverse polarity measurements.

et
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Figure 4-1. TOR Trace of Signal Cable.



STRIP CHART 105-2

Cable - IT2356 (Low Voltage)
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Figure 4-2. TDR Trace of Low Voltage Cable.
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STRIP CHART 105-3
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Figure 4-3. TOR Trace of High Voltage Cable.

Setting - 300uP/div
Range = 52.6
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Filter - 15 Hz

Cable dielectric - poly



5. INTERPRETATION OF MEASUREMENTS

This section presents a summary of the interpratation of the measure-
ments taken on NI-AMP-2, This interpretation is intended to indicate

the condition of the device based on observed data.

Since measurements were not made on the active condition of the
instrument, only general observations can be made. The capacitance and
impedance data given in Table 4-1 are extremely difficult to quan-
titatively interpret, but do not indicate any major proglem. The
resistance data indicate opan-circuit (i.e., resistance greater than

2 M-ohm) for all 1ines except the low voltage power supply and the
retﬁrns for the signal-low voltage. The measured values indicate a

reasonable resistive load across the low voltage.

The results of TDR measurements. performed on the cables {shown in
Figures 4-1 to 4-3) are summarized in Table 5-1. Note that the lengths
identified in the table are only approximate, since no calibration of
the cabie resistance and material composition was performed on the TDR
instrument. A1l major junction points can be identified on the TDR

traces, and no cable defects are apparent.

5-1
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5-2
Table 5-1
SUMMARY OF TOR MEASUREMENTS

Distance
Signal Line (re)* Description** Probable Cause
Signal Cable 231 Cable R Change Penetration
379 Cable R Change Preamp
526 Increase R Detector
Low Voltage Cable 337 Point R Increase Penetration
557 Reduced R Preamp
High Voltage Cable 231 Cable R Change Penetration
379 Cable R Change Preamp
526 Increase R Detector

Note: Distances are not calibrated due to lack of prior information on
the cable type which prevented calibration tests.

*TDR to terminal block test cable (15 ft) not included in distance.
**R {s the abbreviation for resistance.

TExtremely noisy signal prevents most interpretations.



6. CONCLUSIONS

Based on the 1imited measurements and the attempts to activate the high
voltage power supply, the Source Range Monitor which includes NI-AMP-2
i{s not operating. Since there appears to be an excessive load on the
high voItage, 1t appears that either the detector or cable {s defective.

However, TOR measurements did not indicate a'sign1f1cant problem with

the cable using low level test signals.

671
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ORIGINAL FIELD PROCEDURES AND
DATA SHEETS FOR NI-AMP-2
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| JOB TICKET (WORK REQUEST)
REVIEW ~ CLASSIFICATION ~ ROUTIRG COKTROL FORM

JOB TICKET NUMBER

P N
RS

- =

Does work represent a change or modification 1o an existing sysrem or component? If yes, an ap-
proved change modification is required per AP 1021.
C/M No. LA

Yes

No_ ¢~

Does work requires an AWP?
Is an approved procedure required ro minimize personnel exposure?
Is work on a OC component as delrned in GP 10087

If 3 is yes does work have an eHect on Nuclear Safery" M 3h is yes, POFIC revrewed Superrnren
dent approved procedure must be used. .

Agreement that a PNRC reviewed, Superrn'endenr approved procedure is not required for this
work because it has no effect on nuclear safety. {Applres only rf 3a rs Yes and b is Nob

TPIoS Jﬁ%’/,é?)

UNT SUPERNTENGENT R

Is the system on the Environmental lmpacz list in AP 10267
If Sa is YES, is an approved pracedure required 1o imit environmental impact?
Agreemenr that 5b 18 No. (Required only:rf 52 is Yes). o | .

NA

" UNIT SUPT APV OF GPERATIONS oA

Plant srarus or prerequisite conditions required for work. (Operaring andlor shutdown! |

i rtem No. 3.
</ 2/22/ :Sjg
LT R

Does work reouire code inspector to be roriﬁed? ‘

ac Depx review,  requi

@ J

#
i

,Supervr%wWal to commence work: o ; o,
___ Dam_ 7/3/:”0

Yes

Yes

No o/

Yes

" Yes

Yes

¢

No

-Yes

I\

No

No -~

Yes

Maintenance Forenan A srgned ,—/ Tl -

Code Insoector Norrhed. Name.

Date

Date Q,/‘;‘-!f',.

Shift Foreman's approval to commence work: C\Q\(L. 23«\)»&:,—‘-—-.;.__

imtsal ff Shift Foreman signatore’is not required.

T TMI84 2.00



. WORK REQUEST PAOCEDURE
: TMI Nuclear Station

Maintenance Proa ©  ~ * \pproval
Page A-3

Unit No. z

This form outlines the format and acts as a2 cover sheet for 8 maintenance procedure. Due to the limited size of the
form, additionsl pages may be attached as required. Work Request procedure AP 1016 Section 6 should be used as
8 guide in preparing the maintenance procedure.

1. Procedure Title & No.: '
*"(c'ﬂ.h'ff /(qr. ‘jé' : ﬂrc’él&f/’ﬁ'/ﬁ’{ ‘¢ f A/Z’Z ‘r‘../,( /(7‘.:}( a /(:[ar

2' PUfDO“: 7: t":éfm:}c( f}/‘"; ‘ad':‘ma I/(I'r,f/ofé' }Araor f‘ f.’ﬁ"loffj

3. Description of system or component to be worked on.

" 4. References:

Se aé/MA r/ '

5. Special Tools, and Materials required.

Sa otteld
6.  Detailed Procedure {attach additional pages as required)

S td

| Supervisor of Maintenance recummends approval é% 9 Date 7/ 7/?&
: ;- ”'/ Io’l-l-' ‘P’/ Ao At o, -—‘é‘ f/‘«‘\/-‘(

</
. * PORC RECOMMENQS APPROVAL g

Unit No. 1 Chairman | Oate ‘ Unit No. 2 Chairmma j/ Cate 7/ )/ f C)

* UNIT SUPERINTENDENT APPROVAL

. Unit No. 1 Dats it No. 2 Dae 7 ZZJ_ /,f(./

* Standing Proceoure

ane

’ *Note  These approvals requured only on Nuclear Safety Related/Raduation work permit jobs.
_ ; S g N YRR
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‘Page A-4

i TITLEIN-SITU MEASURCMENTS OF CABLES AND | NO.
—_ -~ SIGNALS FROM SOURCE RANGE DETECTOR TP-105
. m = PREAMPLIFIER I-AMP-2 REV.
hd 1| == . o © 1
Technology for Energy Corporation _ APPROVED - h ’ DATE
PROCEDURE M.V. Mathis, Director, loch. serv. Div. 9-12-80

PURPOSE: The purpose of these measurements 1s to gather baseline data and infor-
mation in preparation for renoval of the Source Range lMonitor Preamplifier
from the Reactor Building TMI Unit 2. The tests specified in this proce-
dure are designed to assess the condition of the in-containment instru-
mentatfon (Proportional Counter Assembly and the Source Range Preamplifier),
assocfated cabling, and readout devices. This assessment will require
the use of Time Domain Reflectometry (TOR), Impedance (Z), Spectral
Analysis {frequency domnain), and general oscilioscope observations (with
recording) of waveforms from/to the unit under test (UUT).

PROCEDURE (ADMINISTRATIVE)

‘Ae Limitations and Precautions

1.

2.

3.

4.

Nuclear Safet . Source Range Detector NI-AMP-2 {s part of a Redundant
Source Range Monitoring System located at elevation 305'. The unit is
part of the engineered reactor safeguards system and {s nuclear
safety-related.

Environmental Safety. Source Range Detector Preamplifier NI-AMP-2 can
be taken out-of and restored to service without producing a hazard to
the environment.

Personnel Safety. The test described herein produces no additional
personnel safety hazards other than normally associated with per- o
forming instrument testing. .

Equipment Protection. In the performance of cach test ca2scribed
2e¥fin.'care will be taken to insure adequate equipment protection as
ollows:

a. In all cases actual test hookups to the Unit-2 instrumentation
shall be made and verified by Instrumentation Personnel.

‘b. Al passive measurements (Spectral Analysis and Oscilloscope

observations) of waveforms and signals from powered instruments
shall be performed using high input impedance probes or {inputs
(Z = > 1 Meg ohm) to prevent loading of signals.

ce In all Time Domain Reflectometry and Impedance measurements, power

: will be removed from the unit under test and low lcvel test
signals prescribed in Table 4-1 shall be utilized to perform cable
integretary measurements on the appropriate instrumentation cables
by inserting test signals on appropriate conductors of Cables

PAGE .l pf 12




Page A-5

TEL

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS l "TP-105

TTTLE  FROM, SOURCE RANGE DETECTOR PREAMPLIFIER
NI-AMP-2 | | |REV

ITZJSZI. ITZJSGI. and 1T2354C (Terminations shall be rcioved, an
in-11ne triaxial test adaptor and cable inscrted. This triaxial
test adaptor and cable will be provided by GPU/I&C division for
these tesfs.)

‘Table 4-1 Active leasurements

Active Signal Parameter | Time Domein Reffectometry‘ Impedanee
Voltage ' 225 mv nominal (1nto 50 -] €5V rms
' ‘ ohm bese) ‘ _ ' -
Frequency aee _ v ' 100Hz, 1kHz,
10kHz, 100k!iz
Current - £ 10mA £ 100mA
Other 225mv, 110 p1cosecond ] eee
' - ' pulses
B. Prerequisites -

c.

References:

1. The Shift Supervisor/Shift Foreman shall be notified for concurrcnce -
prior to the performance: of these measurements. o , ' o

2. Instrumentation personnel shall be assigncd to assist 1n the perfor- I
mance of these measurements. ‘ _ . )

3. A1l measurements and test fnstrumentation shall be i{n curront calibra-
tion (traceable to NBS). : '

4. The Shift Supervisor/Shift Foremen shall be notified prior to starti.
and upon completion of the measurements.

Procehuie'fdrtPerform1ng Measurements

- —————

1. Bafley Meter Company Dwg. No. 6012472k, Muclear Instrumentation and
Protection System, Subsystem 8 Cabinet 1, Nl-AMP-2. i

2. Instruction Manual for Sounce Range Detector Houslng Assenbly, Dy
No. E-2176. WL-23682//23682A.

S e e L wa—————




Page A-6

< No.
3 o IN-SITU MEASUREMENTS OF CABLES.AKC SIGNALS [ TP-105
“TELC | TTTLE FROM SORCE RANGE DETECTOR PREAWPLIFIER
' Nl-AMP- (O |

3. Burns & Roe Dwg. 3310, Sh. 7.

4. Burns & Roe Dwg. 3024, Sh. 42.

5. Burns & Roe Dwg. 3045, Sh. 17.

6. Instructfon Manual, Tektronix !fodel 1502 Time Domain Reflectometer.

7. Instruction Manual, Hewlett Packard Model 4274 Multifrequency LCR
Meter, :

8. Instruction Manuai. Hewlett Packard Spectrum Analyzer (Model 141T,
85538, 85528 Modules). e L o

9. Instruction Maﬁual;“N{¢olet Mode) 444A-26 Speécrum Analyzef.
- 10. Instruction Manual, Tektronix Model 335 Oscilloscope.

11. Instruction Manual, Lockheed Store-4 Recordgf.’ :

12 Instruction Manual, Tektronix SC502 Oscilloscope.

13. TEC Composite Electrical Connection Diagram, N.-AMP-2 ,sece attachment).

| | | CABINET
SIGNAL CABLE 20-81
High Voltage | 1T2354C JA
Low Voltage | IT23561 J
stgnal 1723521 JC

1. HNotify Shift Supervisor/Shift Foreman of start of test on NI-AMP-2.
2. Verify power {s removed* from NI-AMP-2.

*HOTE: 'NI-AMP-Z {s currently out-of-service and should not be in a powered

condition.
Q.A < o
‘- - . Pl ‘¢_.f.
gnaturc/uate ; ’/ }
_ L _

seqz 30717 -




Page A-7

. ) . f‘ N [
IN-SITU MEASUREMENTS OF CABLES AND SIGMALS © TP-105

. S ,
. a— e :
- ! T77LE  FROM SOURCE-RANGE DETECTOR PREAMPLIFIER
] L - : ' NI-AMP-2 ' , REY, 1

3. Remove field wires from Cables IT2352I, IT23561. and [T2354C at JA, J8, and JC
(Cabinet 20) and attach GPU triaxal test adaptor and cable for direct measurements
on field wire signals.

TERMINAL SIGNAL_IDENT.

— % (17238210 SIGNAL .
J8 (1123561 )~ LOW V(15vDC) °

— JA (IT2356%)¢ HIGH V(2400VDC)

( ;27‘— 7’%’4;/] 9/24)59
igrature/Date

4. Using the Hewlett-Packard Model 4274 (or equivalent) Impedance Bridge, measure
the capacitance and impedance at the following test points:

TEST POINT FROM | 0
2 JC-Stg (Stgnal) o JC-Ret (Inner SHLD)
be J8-S1g (15V0C) | JB-Ret (Inner Smo)
_co | dA-stg (2400 ¥C) o JA-Ret (2400 VOC Ret)
& | Jestg (SIGNAL) ] JB-s1g (15 VOC)
. JC-S1g (SIGHAL) o A-Sig (2400 VOC)
f. JB-stg (15 vo¢) JA-S1g (2400 VOC)
9. JC-Ret (Inner SHD) | JB-Ret (Inner SHLD)
he JC-Ret (Inner SHLD) | 9A-Ret (2400 VOC Ret)
1. JB-Ret (Inner SHLD) JA-Ret (2400 VDC Ret)

pagz 4 of 17
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Page A-8

) NQ.
IN-SITU MEASUREMENTS OF CABLES AND SIGHALS l TP-105

TEC

TLE FROM SQURCE RANGE DETECTOR PREAMPLIFIER
NI-AMP-2 ‘F&V 1
,JQ s;é}Nﬂf_
8 Jo
Record the data required below: j 0 ;’; T
Test Point Capacitancé Impedance
Frequency 100 Hz | 1 kHz | 100 kHz| 100 Hz | 1 kHz | 100 kHz
Bl | 324 [=.000SF | LA | °F /u"”‘""f?f‘//z?’
- : .3 -, 0082, [
a. JC-S1g: JC-Ret | owsf Dot | ARAF L | DK /"7_4‘:
: 1~/ |26 g
beidB-S1g: JB-Ret | zowsk |7 bud|—iznfe |12 0|28 108500
co JA-S1g: JARet |, pr  |oswE|7yng | o/ | of ’”“‘:,3_;0
e. JC-Sig: JA-Sig |/ ~F  1/7nNF BT ARLIA LY
N T el el A
. - H - A, g
5 TR g- ‘Ja'§-~g- 2ANE |BNF |-170F | 3odp? oy Y e
ge JC-Ret: JB-Ret |4 el R e 2380|3787
- IS [home) oF (-senk | of (B0
he JC-Ret: JA-Ret | epiu 2 TVenz [ ZioecE | " of z.—a}/‘ /5.%
o, — - —— 2.1 Y
1. JB-Ret: JA-Ret |, P " o) g
ol el I W 73 K o

na ure/bate

5. Using thej Tektronix Model 1502 (or equivalent) TOR unit, perform TOR measure-
ments on the following test points.

I

REL OSSO

. e ——— e e
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. ' NQ.
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-105

| TEZ e

FROM SOURCE RANGE DETECTOR PREAMPLIFIER =
NI-AMP-2 [r\EV 1
Record data below:
’ Instrument strip
Test Point Settings , Chart
: pl Range Jwit Number
a. JC-S1g: JC-Ret (Signal) /057-/
J05 &
be JB=Sig: JBeRet (ISVDC) | :
c» JA-Sig: JA-Ret (2400 VDC) /0853
7’3§/f0’ 7 777/ v
griature/Date

= 6« Using the Keithley Model 144 (or equivalent DMM) perform resistance measure-
ments on the test points specified and record va1ues in the space providud.
| ’ 29 K JEEBF16?£r
~ POLARITY POLARITY
: From .4 ToA-_- | From = «; To =+
TEST POINT | FROM LINK | TO LINK | ,ass'xsrﬁ,mc_e R azsxsmnc:
a. JC-51§ - |- JCeRet -~ 0P ~ ,
be JB-S1g J8-Ret 73/ S 727 5+
Ce JA-S1g JA-Ret ~
o -5t | B-319 ~
e JC-Sig JA-Sig ~r
f, JB-Sig _JA-S1g A
ge JC-Ret ~ Jo=Ret o7 &
he. ~JC=Ret JA-Ret -~
1 . JB'R.t JA'R.‘ o)
|
|
N | 2aGE 6 of 17
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‘ NO.
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS ‘ P-105

TITLE  FROM SOURCE RANGE OETECTOR PREAMPLIFIER
NI-AMP-2 Iasv 1

AR *etRY * e *ttde
STOP
bt L R L 21
Notify Unit-2 I&C Engineer
Before Proceeding

b2 a1 ] kot Lol 44 ] AR

- .

:.;c! "'?V;Of 17
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Y ' IN-SITU MEASUREMENTS OF CABLES AND SIGNALS No’w-ms
= r TITLE  FROM SOURCE RANGE DETECTOR PREAMPLIFIER =
- N1-AMP-2 FEY, 1

7.

8.

9.

10.

11,

Remove the GPU triaxal test adaptor and connect f1e1d wires from Cab1es 1123521,
.1T23561, and IT2354C at JA, JB, and JC (Cabimet 20). * -

Tignature/Date

Apply power to NI-AMP-2 and wait a minimum of 30 minutes for the device to
Warm-up.

Record the reading from NI-AMP-2 Readout Module. ¢r¢>ﬁA‘£i;;“%
% -~ P

SIGNAL READING IN CPS W Sas

NI"AMP'Z \ /

B &%‘ﬁ W

Connect the TEC 1solation amplifier (Model 901) by a Phone Jack Connector* to the

Count Rate Amplifier in Control Cabiner 20-Bl, connect output of Model 901 to
™ Recorder. and rtcord Signal«in for 30 minutes. ,

Remove amplifier and FM Recorder after test.

Using a Keithley Model 177 DOM (or equivalent, Range 0-2000 V, Precision * 1!)
measure the DC Voltage or current at the fol!owing test points.
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e NO.
mﬂ!F!!jgzjff'. o - - IN=SITU MEASUREMENTS OF CABLES AND SIGNALS I TP-105
. | - ‘ LS §§?2MgggRCE RANGE DETECTOR PREAMPLIFIER IFEBL 1

SIGNAL' | CABINET 20 | TEST LEAD READING
Count rate .
3. Amp11fier s:; Signal
Input

b. Auxiliary [+; Low V (15v0C)
. sPowfr; , -
: upply B 1

*ce ' | High Voltag $+; | High Vv (2400v0C) .
o ~ Power 1 (=)

tan meq;ufemen;s using GPU test cable,

TTgnature/Date

12.. Using a Tektronix Model SC502 (or equivalent) oscilloscope cbserve the
waveform at the following test points. '
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—aVa IN-SITU MEASUREMENTS OF CABLES AND SIGNALS |NO*1p-105
j }:; LS FROM SOURCE RANGE DETECTOR PREAMPLIFIER
ekl NI-AMP-2 rRev, 1
_ SIGNALT | CABINET 20 | PARAMETER
a. |Count rate SIG Photo Photo Photo
Anpl1fier Time Eise Time Ease Time Base
Input Vert Gain Vert Gain Vert Gafn
- b. |Auxiliary Low Photo Photo Photo |
' , Power Voltage | Time Base Time Time Base ____
Supply (ISVDC) Yert Gain Vert Gafn | Vert Gain
‘»c, |High Voltage| High | Photo | pnoto Photo’
_ o Power Yoltage | Time Base Time Base Time Base
' (2400V) | Vert Gain Vert Gain' Vert Gain

*CAUTION High Voltage:

Use TEC oc Decoupling Circuit.

A1l measurements using GPUtest cable.

Sync the oscilloscope and photograph the waveform using up to three time base
and vertical gain settings. Mark the back of the photographs with the 1nstru-
ment tag number and parameter measured. ‘

' §1gnatur§/ﬁ§f§

Using a Howlott~Packard Spoctrun Ana!yzcr (Models 141T, 85538 and 8552 or

13.
: equivalent) perform an analysis of the following signals for spectra1 content:

- - g pagg 10 0of 17

|

P N T, LB WP AN AR W G e d


http:Volta.ge

. ——

Page A-15

instrument shop procedures.

Power

(2400 VOC

}

_ #CAUTION High Voltage: Use Decoupling Circuft.

tA11 measurements using GPU test cable.

. NO. '
— e IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-105
] E‘_ s FROM SOURCE RANGE DETECTOR PREAMPLIFIER =
. ) NI-AMP-2 : AEY, 3
SIGNALT | CABINET 20 | PARAMETER | PHOTO #
Count Rate
a. Amplifier SIGNAL —
b. AuxiTiary Low Voltage
Power Supply | (15VDC)
sc,  |High Voltage | yqqh vorta

; STgnature/Date

' 15, Inside Cabinet 20 perform usual e1ectr€n1c;ca1ibrat1%ns using apblicable

Attach {nstrument shop calibration data sheet and
record any significant adjustments or problems {n the space below.

, Procedure
Step

 Remarks

—See_attached {nstrument shop procedure data sheet.

Instrument Shop Procedure No.

Signature/Date

*

12 of i

PACE e

R
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T 3 . N°o
— 7.-. IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-105
i E TITLE  FROM SOURCE RANGE DETECTOR PREAMPLIFIER
NI-AMP-2 AEY, 1

ttree ttttd AR

NOTE: Notify Unit-2 18C Engineer of Completion of Powered testing before processing.

*AEE® ottt *tttd

16. Remove all power from NI-AMP-2,

Signature/Date

17. Remove field wires frdm Cables 1T2352!. 1723561, and I1T2354C at JA, JB, and JC
(Cabinet 20) and attach GPU triaxial test adaptor and cable for direct measure-
ments on field wire siqnals.

TERMINAL SIGNAL_IDENT.
Jc SIGNAL
B | LoWvQsvoc)
WA  HIGH V(2400v0C)
Sign@tureloate

PegE _130f )7

- D e e . e P o w @ sa
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‘ NO,
- - xmmmmmmwm&mmmslnm
{ ]EE]:: i ;§9M sggacs RANGE DETECTOR PREAMPLIFIER I x

18. Using the Hewlett-Packard Model 4274 (or equivalent) Impedance Bridge, measure
the capacitance and impedance at the following test points:

TEST POINT | FROW - T0
- a. JC-Sig (Signal) JC-Ret (Inner SHLD)
b. JB-Sig (15vDC) JB-Ret (Inner SHLD)
c. JA-S1g (2400 VOC) 1 JA-Ret (2400 VOC Ret)
d. Jc-sig (SIGNAL) | JB-Sig (15 VOC) |
e. JC-51g (SIGNAL) JA-S1g (2400 VDC)
| f. | J8-stg (15 voc) JA-S1g (2400 VOC)
g. JC-Ret (Inner SHLD) JBeRét‘(Inner SHLD)
- | n. | Jc-Ret (Inner SHLD) JA-Ret (2400 VOC Ret)
1. JB-Ret (Inner SHLD) . [ JA-Ret (2400 VOC Ret)

g Mot

. ’ " T 2 ~
¢ o ao— e BB GED O G A RGP O R D e W s é e
. o - gy i B e s

e Q P
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TELC

-

' . ' NO.
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-105

FROM SOURCE RANGE OETECTOR PREAMPLIFIER
NI‘AMP‘Z ) m' 1

Record the data required below:

Test Point

Capacitance : Impedance

Frequency

100 H2| 1 kHz| 100 kHz| 100 Hz| 1 kHz| 100 kHz

d. JC“Sig:

1 b

c.

1d.
‘e.

IRE

9.

| he

i.

JB-Sig:
JA-Sig.

JC- 5195

JC-Sig:
JB-Sig:
JC-Ret:
JC-Ret:
JB-Ret:

JC-Ret

JB8-Ret
JA-Ret

JB-Sig
JA-Sig

JA-S1g
JB-Ret
JA-Ret
JA-Ret

19.

STgnature/Date

Using the Tektronix Model 1502 (or equiva1ent) TOR unit perform TDR measure~
ments on the following points.
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-

TELQ

TS

NCL ’
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS -TP-105

FROM. SOURCE RANGE DETECTOR PREAMPLIFIER =
NI-AWP-2 L1

Record data below:

Test Point ' Settings , Chart
pl Range Mylt Number

Instrument Strip

a. JC'S‘g:
b. JB-Sig:
C. ”JA;519:

JC-Ret (Signal)
JB-Ret (15VOC)
JA-Ret (2400 VDC) ]

Signature/Date

‘520. sting the Keithley Model 144 (or equiva1ent OMM) perform resistance measure-
ments on the test point; specified and record values in the space provided.

POLARITY POLARITY
| Frome4; To = - | Froma «; To = +

TEST POINT | FROM LINK | TO LINK |  RESISTANCE  RESISTANCE

a. JC-Sig JC-Ret

b JB-51g J8-Ret

C. JA-S1ig JA-Ret

: desty | uasis

. B «S{

~ he JC-Ret JA-Ret
. JB-Ret

JA-Ret




———
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— : IN-SITU MEASUREMENTS OF CABLES AND SIGNALS l TP-105
| vE‘_ TITLE . FROM SOURCE RANGE DETECTOR PREAMPLIFIER ‘
. NI-AMP-2 ,asv 1

21, Remove GPU trfaxfa) test adaptor and cable and connect field wires from Cables
1723521, 1723561, and 1T2354C at JA, JB, and JC (Cabinet 20).

22. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing NI-AMP-2.

I hereby certify that this Test Procedure has been completed as written and that

all data has been correctly entered and filed as requested.

TEC Representative _

Signature/Date
’ Instrumentat1on
: : Signature/Date
i
!
i
. pcmollorl?



GENLRATION ORRECTIVE PAINTENANCE SYSTEM
CM STATUS ACTIVITY FORM

Page A-21
\ . REQUEST DATE
COMPONENT DESIGNATOR LOCATION UNIT 108 . WORK
-, L ~ "~ lrvyee AUTHORIZATION
COMP, . comp.  jO| NUMBER
SYs TYPE 10. : (o]
P MO |DAY | YR
12 18117 rirk] én}a 33 38
Alelalal Tolads Jolo 2 {c M e |- 1= 52002128 1o
r ECM
Té‘o" T NUMBER
4 1 ]
Tolala] |
A 4 [4 - - P,
TXN e A RESP. LOCATIDdR ASSISTING R _ASSISTING
" ¢co T T R CONTRACTORT | CONTRACTOA (T { CONTRACTOR
Y L4 Y S
4 57 71 .
ols|a 23] ,IN
L TXN e PURCHASE REQUISITION PURCHASE OROER
cD T NUMBER NUMBER
s Iss selsy 73
8|0 A
SIM APPRbVAL FIELOWORK
A STATUS HOLD TO COMMENCE COMPLETION
TXN [ } % WORK DATE
T COOE START DATE BEL;ASE QATE COM‘PL‘ MO DAY YR MO DAY YA
P 39 «0la 48 : ] a6 a2
7 oy 1
1]o]a GGULLLY HEESHEREE
o gt Lo by bl s 13 1 outaGe HOLD
0,2/ , | , | L ; y PART HOLD
0,3 L { ) L L QUALITY CONTROL PART HOLD
0.4/ ; | , ! t | . QUALITY CONTROL PROCEDURE HOLD
015 , ) { ! | ) OPERATIONS HOLD
0,68 1 i 1 g { CHANGE MODIFICATION HOLD
0?7 ! | R ] y EMGINEERING HOLD
0,8 . 1 ) { ] { PLANNING HOLD
§ ] ] ] ) 3 {
§ ;0| 1 ] 1 { 1 MANPOWER NOT AVAILABLE ~
§ 1| 1 1 ! ! N AT PORC
§ ,2] i i { 1 y AT QUALITY CONTROL
(5 3] | | i { 1 L A? UNIT SUPERINTENDENT
15.16].4 IR i (Y .| 4 Al READING
G SR U T YIS PR ) p « POLT MAINTENANCE TEST HOLD
5 [6 . | { y ! 4 ]

Al ALARA .
. !".“ ',"l‘ " on
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“Test Equipment Used With Procedure “F7<-/03

Test Equipment Test Equipment Test Equipment Test Equipment Calibration
Noun Name Serial No. Calibration Date Due Date

. . Wea -
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@trtifitate of Calibration

We certity that the equipment listed below was duly tested and >
inspected prior to shipment and met physical and operating specifica-
tions published by the manufacturer(s). v

Electro Rent's primary and secondary standards are traceable to the
National Bureau of Standards.

ey

#
-

.
.t
v
v .
PN
. »
b
B <
sy '
Tt TN
{ =287
ks
.
%
a
Fo et
2 .
L -
% v
s 5
-y
vt
e
v
i

T
g i ;‘
PSR I e

MANUFACTURER MODEL SERIAL NO. REPORT NUMBER DUE DATE

= nsc e S22 pp3 2-5-81
o b2k 35580 B1714 2-5-81
i T 1502 34075 0001556 1881

WRATR
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Teg 7702
Tl PGoé
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ANteo Pooon oo Lennle 3567
i MDPp L ,35.‘3

e . 1267 BNncC TO Benvana

Serco Teoccovee /05, NZ ~RmP-Z
SorPer /EDreis SorTH
PLL 7257 on Cw8l& Ltookeo ,Eo00 QDC. Brsisine &)
Con7aa7rgo ~ Blommee onr ?é.Sdef é/-' CrBre 7Es57
~ Becrmer Flasens Ovems Iowee, U/j }
/_) ’///q/l Uolriass& mezee O.owa._) Fro No7r Mmoyp e~
2_) Beswo feor\ Orvroe By %oa fod o/ N V.
et Sorery wirid Coesrwten, p&‘ﬂru@ ﬁ/. 240 Var
3 Toan Rower. @FL Foor
4) Bemove MV. aufLé
5) rven Fowerr ‘on'’ (V)
L) meret (Foner) % )60 CVocr
2 j Crenne—p Caecé Connecrot on // V. Crate
S) Beirhceo Cogre Shme Busolr. (5#0_)

1) Discennsirer ree Cosee Fno Tomovso
H.Y. poovie S

/D) Z~+C Zrpsrevrmenr Sivorf CveeK o7
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/{) ZTAHC Fomteo /.5 me& Orm for
Lont or TFoves Su/’ﬂ/-‘r' LO'C.) %

»

/Z.'j 7&6/-41,\/,074-_-0 TEST P NI —Apgp =2

13)  from Dovs 1w, T ¥ 0 foterpim
SHekfB L fe of Tr; =% 3ye,
(74) Sron— Boa &G ecer ZFC AoR g 1o
 Heve tlro Some 720»34&-—( wor 7o
Connecrons (Gonering wmo Motrsrce
//5) ﬁmap@avv"'&méé T caﬂﬂlum&yf_
YA 00;f~6&‘7', Seere Bz

ﬁue& L ov Bo7w Lerscroes ¥ /. S,

NOTE: NI-AMP-2 test terminated due to cancellation of
9/25/80 containment entry.
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