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Secti on 1 

1. INTRODUCTION 

During 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 instruments, an indication of the condition of the instrument 

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

This report describes the measurement and results of the Loose Part 

Monitor Channels YM-AMP-7023 and YM-AMP-7025. These instruments consist 

of an Endevco Model 2276 accelerometer and a model 2652M4 charge 

amplifier connected to the Loose Parts Monitoring SystelTl terminals by 

approximately 400 feet (500 feet for 7025) of cable. The instruments 

were being incorporated into a B&W supplied system when the measurements 

were taken; therefore, the equipment was not expected to be fully 

operational. 
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Sect ion 2 

2. INSTRUMENT LOCATION, CABLING, AND TERMINATIONS 

A review of appropriate drawings from Endevco and Burns & Roe (itemized 

in the Appendices in the measurement procedures) resulted in the com

posite electrical diagram shown in Figure 2-1. From this information, 

Table 2-1 gives a list of the appropriate cable identification points 

for performing measurements in Control Cabinet 216. As noted in 

Figure 2-1, the cable lengths are approximately 400 feet for YM-AMP-7023 

and 500 feet for YM-AMP-7025. 

Since the system was in a state of part'ial operation due to the conver

sion to a B&W Monitoring System, details of the "as-found" location of 

signal lines were det~rmined on-site during the measurements. 
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Figure 2-1. YM-AMP Composite Electrical Diagram. 

OPERATIIIG 
TEMP. TI) 
900· F 

ENOEVCO 
MOL 2276 

OPERATING 
TEMP. TO 
900 0 f 

N 
I 

N 

J 



2-3 

Table 2-1 

TERMINATION POINTS FOR YM-AMP MEASUREMENTS 

Signal 

YM-AMP-7023 Signal 

YM-AMP-7025 Signal 

Ident i ficat i on* 

Cable IT3592I (coaxial) 

Cable IT3598I (coaxial) 

*Cables connected to Cabinet 216 before testing. 



Section 3 

3. PREPARATION OF MEASUREMENT PROCEDURES 

As a result of generating the composite electrical diagram and from a 

review of Endevco Product Manuals, TEC identified the major types of 

measurements to be performed: 

1. To determine as-found condition of level indication and to 
record signal output; 

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

3. To perform resistance, capacitance, impedance, and Time Domain 
Reflectometry (TOR) active measurements (i.e., actively 
introducing a test signal). 

These measurements were designed to verify the operation of the power 

supplies, the acceleration measurement assembly, cabling, and 

terminations/connections to the assembly. The Appendices contain the 

detai led procedures which were followed during the measurement program, 

and a summary of measurements is presented in the next section. 
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Sect i on 4 

4. MEASUREMENTS 

Since the Loose Parts Monitoring System (LPM) was "off" when measure

ments began, the first data obtained were capacitance, impedance, and 

resi~tance data. Table 4-1 shows a comparison of the data obtained for 

YM-AMP-7023, YM-AMP-7025, and YM-AMP-7025 (after replacement of the 

charge converter). TOR measurements were also taken on the cables to 

identify possible defects. The strip chart traces of the results are 

shown in Figures 4-1 to 4-3. 

Following measurements on the powered down state of the channels, power 

was applied to each instrument. The current and voltage were measured 

for each channel between the amplifier in Cabinet 216 and the remote 

charge amplifier. Results are presented in Table 4-2 for each 

instrument. 

The next measurements consisted of photographing the output waveforms of 

each LPM channel. Figures 4-4 to 4-6 SnOW the resulting time traces. 

Along with ti~Q domain measurements, both high frequency (>1 MHz) and 

low frequency spectra «100 kHz) were photographed for each LPM channel. 

High frequency spectra are shown in Figures 4-7 to 4-9 and 1~~ frequency 

spectra are shown in Figures 4-10 to 4-12. 

Following the frequency spectra measurements, the output of each channel 

was recorded on an FM recorder for approximately 10 minutes. 
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Table 4-1 

CAPACITANCE. IMPEDANCE. AND RESISTANCE MEASUREMENTS 

Ca~acitance Im~edance {ohms) 
Instrument 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz Resistance* 

YM-AMP-7023 22nF 10.3nF 10.5nF 7.2k 6.6k 151 10.1k (33.2k) 

YM-AMP-7025 28nF 16.4nF -228nF 7.1k 5.8k 9.11 1.2k (34.2k) 

7025 (Replaced) 22nF 16.5nF -209nF 1O.4k 7.2k 9.2 lO.8k (37.8k) 

*Values in parentheses are the reverse polarity readingi. 



4-3 

STRIP CHART 107-1 

Cable - IT35921 

,-' I""";::' ~ 

Setting - 500IJP/div 
~.-

d ....... Range 
---;:: ~ 

- 5~.6 ft/div 

~ :;ensitlvity - 0.25 
-':"I E ..... 

Filter - 15 Hz 
.... r;.!::: r:;.:,-

t---- ',:a h le c!ielectric - poly 

Figure 4-1. TOR Trace of YM-AMP-7023 Cable. 
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STRIP CHART 106-1 

Cable - IT3598I 

~;etting - 500J..1p/div • 

~ange - 52.6 ft/div 

p+-- Sensitivity - 0.25 

Filter - 15 Hz 

Cable dielectric - poly 

Figure 4-2. TOR Trace of YM-AMP-7025 Cable. 
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STRIP CHART 107-51 

Cable InS981 

~:_ ~y: t::::= :?~~_~ __ =:,: __ -~:-r:: .. _ , __ 
-F.=.I.- f~t-- r--7 _ 

fF---f---
::i (. t t i ng - SOOm pI j i v 

!<.Jnge - 52.6 ft/div 

Sensitivity - 0.25 

.: , l te r - 15Hz 

':<1 hie die 1 ec t ri C - PI) I Y 

Figure 4-3. TOR Trace of YM-AMP-7025 (Replacement) Cable. 



Instrument 

YM-AMP-7023 

YM-AMP-7025 

7025 (replaced) 

4-6 

Table 4-2 

Current ancl Voltage r-1easurements* 

Current 

4.39 rna 

0.58 rna 

1. 72 rna 

*Measurements between LPM amplifier and cable. 

Voltage (VDC) 

29.6 

34.7 

35.3 
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Photo 107-1 

Time - 20~sec/div 

Gain - 0.2 V/div 

Signal - SIC 

Photo 107-2 

Time - Smsec/div 

............ ~ ..... ..---_--- ........... _. Cain - 0.2 V/div 
, I 

Signal - SIC 

Figure 4-4. Oscilloscope Wavefonns from YM-AMP-7023 Signal. 
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Photo 106-1. 

Time - 5msec/div 

Gain 2 mV/div 

Signal - SIG 

Photo 106-2 

rime - 5\Jsec/div 

~ain - 1 mV/div 

.; i g n a 1 - S I G 

Figure 4-5. Oscilloscope Waveforms from YM-AMP-7025 Signal. 



4-9 

Photo 107-52 

Time : 5 IS e c / d i v 

Gain: 1 mV/div 

Si~nal: SIG-Shield 

Photo 107-53 

Time: 2 msec/div 

Gil in: mV / d i v 

Signal: SIG-Shield 

Figure 4-6. Oscilloscope Waveforms from YM-AMP-7025 
(Replacement) Signal. 
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4-10 

Photo 107-3 

::\..] - 3 KHz 

Scan width - 1 MHz/di'l 

Scan time - 1 sec/div 

Attn - 0 

Log Ref - -20 db 

SI~ 

o 4 

FrequeiiCY ([1Hz) 

Figure 4-7. High Frequency Spectrum of YM-AMP-7023 
Signal. 
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-20jb 

Photo 106-3 

Bv! - 3 KHz 

Scan width - 1 MHz/dill 

Scan time - 1 sec/dill 

Attn - 0 

Log Ref - -20 db 

SIG 

Frequency (MHz) 

Figure 4-8. High Frequency Spectrum of YM-AMP-7025 Signal. 
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4-12 

Photo 107-54 

3W - 3kHz 

Scan width - 0.5 MHz/div 

S~an time - 1 sec/div 

,I.ttn - 0 

Log Ref - -10 db 

SIG - Shield 

Note: Gain by 20 externally 

Frequency (MHz) 

Figure 4-9. High Frequency Spectrum of YM-AMP-7025 
(Replacement) Signal. 
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4-13 

1000 

Photo 107-4 

1 KHz Range 

+iO db Reference 

Photo lO7-S 

100 KHz Range 

+20 db Reference 

Figure 4-10. Low Frequency Spectra of YM-AMP-7023 Signal. 
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-30db 

Photo 106-4 

100 KHz Range 

·..)0 db Reference 

Frequency (kHz) 

O.OOl/~ RMS 

Photo 106-5 

1 KHz Range 

+40 db Reference 

) 500 l:JJO 

Frequency (Hz) 

Figure 4-11. Low Frequency Spectra of YM-AMP-7025 Signal. 
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-30db 

Photo 107-55 

100 kHz Range 

+30 db Reference 

Note: Gain by 20 externally 

J 50 100 

Frequency (kHz) 

Figure 4-12. Low Frequency Spectrum of YM-AMP-7025 (Replacement) 
Signal. 



Sect ion 5 

5. INTERPRETATION OF MEASUREMENTS 

Due to the lack of detailed information concerning the LPM system and 

the uncertainty caused by replacement of the system, only a summary of 

the major conclusions can be presented. 

The original Rockwell V&LPM in the plant used Endevco accelerometers and 

charge converters, model 2276 Isobase and model 2652M4 respectively. 

The Rockwell LPM provided the 18 ma necessary to power the charge 

converter. The Rockwel! system was then replaced by a B&W system 

without changing the charge amps. This system was designed to provide 

only 4 ma to the charge converters. 

Without proper DC bias, the charge converters prob~bly are not working. 

However, because of capacitive feedback in the charge converter, accel

erometer signals may be present at the V&LPM inputs in a highly atten

uated form. Thi s attenuat i on woul d be proport i ona 1 to the length of 

the cable plus the series capacitance of the feedback capacitor in the 

charge amp. Because the cable length is approximately 500 feet, the 

input signals at the LPM may be mostly noise. 

About 1 month after the original measurements were made on 7023 and 

7025, the charge converter in channel 7025 was replaced. It is not 

known what type charge convertel' repl aced the 2652r~4, but scope photos 

of the output waveforms show no si gn ificant increase of ampl itude .. 

After replacement, the output current for channel 7025 only measured 
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1.7 rna through a 2k resistor attached at the signal input. Even if the 

ne~'I charge CUlwert(::r operated at the 4 rna curr€'1t level, it still was 

not be; ng pro\' i ded enough current. Therefore, the same situat i on woul d 

exist as with the original charge converter. 
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6. CONCLUSIONS 

Based on the measurements and an overall interpretation of the 

mea su rements, YM-AMP-7023 and YM-AMP-7025 are not operat ing properly. 

Part of the problem is due to a change-over from the Rockwell LPM to d 

B&W system, but there are indications that proper supply currents are 

not being provided to the preamplifiers (charge amplifiers). With 

uncertainties in the current hardware configuration, an interpretation 

of the operability of the system with proper supply currents is not 

possible. 
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JOB TICKET (WORK REQUEST) 
REVIEW - CLASSIFICATION - ROUTING CONTROL FORM 

I ••• 

JOB TICKET NUMBER_--,,--C_5_1,-(_O __ _ 

1. Does work represent a change or modification to an existing system or component? If yes, an ap· 
proved change modification is required per AP 1021. I 

elM No. tJ ,~ Yes ---
2a. Does work requires an RWP? Yes ---
2b. Is an approved procedure required to minimize personnel exposure? Yes __ _ 

3a. Is work on a DC component as defined in GP 1008? Yes ---
3b. If 3a is yes does work have an effect on Nuclear Safety? If 3b is yes, PORC reviewed Superinten· 

dent approved procedure must be used. Yes __ _ 

4. Agreement that a PORe reviewed, Superintendent approved procedure is not required for this 
work because it has no effect on nuclear safety. IApplies only if 3a is Yes and 3b is No!. 

fDlj 
DATE 

No ~ 

No ./ ---
No V 

No V 

No v 

5a. Is the system on the Environmental Impact list in AP 1026? Yes ___ 1\10 ,/ 

5b. If 5a is YES, is an approved procedure required to limit environmental impact? 

6. Agreement that 5b is No. !Required only if 5a is Yesl. 

UPIIl SuPT :SU?V Of OPERATIONS DATE 

7. Plant starus or prerequisite conditions required for work. !Operating and/or shutdown) -
DC Dept. review, if required In item No.3. 

DATE 

Does work require code inspector 10 be nOlifip.d? 

11. 

Yes No ~ 

Yes No ........-' ---

12. Code Inspector NOllfied Name: Dale 
------------------~------.----------------- -------

CO ~d!Ju...::.~..:;..~~<' ________ Date 9/.-':3 i0~1~ 13. Shift Foreman's approval to commence work: 

Inillal If Shift Foremiln signature IS not required. 

TMH54 '2 BO 

... -.;:-_: .............. ......:.._ ... _ .. _-_ ....... _ ... - _. - . .:..----~-~ .. .-:- .. 
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~ .\ WORK REQUEST PROCEDURE 
•• < •• . : 

TMI Nuclear Station 
Maintenance Procedure Format and Approval 

A-3 
Unit No .. __ ==2;....... __ _ .. -

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

1. 

2. 

Procedure Title & No.: 

Se,zstU / ec.6/" l4e4.Fv~~eds 
.s/~t;Pf /l~~h.k .B tlrrt:~ 

Purpose: -r- ; /../ _ . 
o : ct~, ,..",,~ 

YIl1- AMr- 7tJ2.3 

7:? SAe-d 

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

V .. A LJAAP 70Z:? A._) a..rrt:lt:"J(!!!.d . / oJ- / /' 
,'-1 - "'-, - ..J""'- "lI.I"f/'~-e.:r 5"Tr'7 (!iI-r"ne"..rs-. 

4. References: 

5. Special Tools, and Materials required. 

6. Detailed Procedure (attach additional pages as required) 

Supervisor of Maintenance recommends approval...,t:.~_..,f.--.~_ Date z,kz/ra 
4:..;J~.' £J ~ ~. JI.,~ /11< 

• PORC RECOMMENDS APPROVAL t7 /. ~ / - 'V .... "'/C7" 

Unit No. 1 Chairman ------ Oate ______ Unit No.2 Chairman. _____ Date _____ _ 

• UNIT SUPERINTENDENT APPROVAL 

Unit No.1 ______ Date. ______ Unit No.2 ___ ~_ Date _____ _ 

• Standing Procedure __________________ _ 
Supervisor of ~C 

• f'OIC: These approvals required only on Nuclear Safety Related/Radiation work permit jobs. 

":'. --J~~ ...... _._=_. _____ _:.o.., __ .:~. --.... ....... _ ... ,et 

- __ .&.: ........... .....";,t",,,_ ... __ .•••• _ .. _. 

~ 
~. 



...... A-4 . - TrrLEIN-SITU MEASUREMENTS OF CABLES AND NO. 

III ///illl= SIGNALS FROM LOOSE PARTS MONITOR TP-I07 
CHARGE CONVERTER YM-AHP-l023 REV. _11._ 1 .... - .. 

Technology for En.rgy Corporation . APPROVED CATE 

PROCEDURE M.V. ~this. Director, Tech. Serv. Div. 9/18/80 

PURPOSE: The purpose of these measure~nts is to gather baseline data and infor
mation in preparation for removal of Loosa Parts Monitor Charge Convert~r 
YM-At-1P-702:l from t;)~ Reactor Building 1MI Unit 2. The tests specified ira 
this procedure are designed tD assess the condition of the in-containh.ent 
instrument module (acc~lerometer. charge converter), associated cabling, 
and read~ut devices. This assessment will require the use of Time Domaiil 
Reflectometry (TOR), Impedance (Z). Spectral Analysis (frequency dom~in). 
and general oscilloscope observations (with recording) of wavefor~ 
from/to the unit under test (UUT). 
YM-AI'4r- 70Z:; - Sfeo..,., C-e".r/'J~:- 8 

!ROCEDURE (AD~UNISTRATIVE): 

A. Limitations and Precautions 

-I 
/v c <-

,;-/ 
J .. ~.~ ... 

1. Nuclear Safety. ) Loese Parts "bniter Charg~ Converter YH-Mi?-7023. 
located at elevation 34i'» is part of the overall Loose Parts 
Sur-ve ill ence Sys tem. .it'lJM.W:BaiPom1£b:rA~jtiW\'iftifem;rt;; 

4Fl!!se!;;rbtHl'!f13WSfD*4)ttCmtlJll#t¥-W=l*li"~e~ 

2. Environmental Safety. Loose Parts ft'onitor Charge Converter 
YH-AM?~7023 can be taken out-of and restored to services withollt pro
ducing a hazard to the environ~nt. 

3. Personnel Safety. The test described herein produces no additiona1 
personnel safety hazards other than normally associated with per
forming instrument testing. 

4. E9uiprr~nt Protection. In the performance of each test described 
herein. care will be ta~en to insure adequate equipment protection as 
follows : 

a. In all cases actua 1 test hookups to the Unit-2 instrumentat ion 
\ shall be made and verified by Instrumentation Personnel. 

b. All pass ive measurements (Spectral Analys is and C5ci110scope 
observations) of waveforns and signals from powered instruments 
shall be performed using high input impedance probes or inputs 
(2 • > 1 Meg ohm) to prevent loading of signals. 

c. In all Time Domain Reflecto~~try and Impedance measurements. power 
will be removed from the unit under test and low level test 
signals prescribed in Table 4-1 shall be utilized by inserting 
test signals on appropriate conductors of Cable IT3592I. 

1 of 9 PAGE __ _ 
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__ ---------------------------- A-5 NO. 

TEe IN-SITU fo'.EASUREHENTS OF CABLES AND SIGNAlS 
FROM LOOSE PARTS f()NITOR CHARGE CONVERTER 
YM-AMP· 7023 _--- _ _ 

Table 4-1 Active Measurements 

Active Signal Parameter 

Voltage 

Time Domain Reflectometry 

225 m'l noini na 1 ( into SO 
ohm base) 

Impedance 

i 5V rns 

TP-I07 

REV. 1 

Frequency 100Hz. 1kHz. 
10kHz, 100KHz 

Current i 10mA < 100mA 

L Other 225mV, 110 picosecond 
- pulses 

.----f.-~~ 

B. Prerequisites 

1. The Shift Supervisor/Shift Foreman shall be notified for concurrance 
prior to the performance of those measurew2nts.~~~~~J 
'fH!mW~ 

2. Instrumentation personnel shall be assigned to assist in th~ perfor
mance of these measurements. 

3. All me~surements and test instrumentation shall be in current calibra
tion (traceable to NBS). 

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

C. Procedure for Performing Measurements 

References: 

1. Endevco Dwg. No. AE-E0401, Specifications for Model 2652M4 Charge 
Converter YM-AMP- 7023 (Sheet 3 of 3). -

2. Specification Manual for Endevco Model 2276 Accelerometer. 

3. Burns & Roe Dwg. 3024, She 105. 

4. Burns & Roe Dwg. 3343, Sh. 2. 

5. Burns & Roe Owg. 3045. Sh • 17. 

6. Burns & Roe Dwg. 3314, Rev. 8. 
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........ 
~____________________________ A-6 

I NO. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNAL~ TP·I07 

YM-AlAP-7023 ~y. 1 
FAOi" LOOSE PARTS ttlNITOR !:HARGE CONVERTER f~~-'------; 

~--~----------------------------

STEPS 

7. Burns & Roe uwg. 3174, She 7. 

8. Burns & Roe Dwg. 3045. Sh. 17. 

9. Instruction Manual, Tektronix IIDdel 1502 TOR. 

10. Instruction Manual, Hewlett Packard Model 4274 Multifrequency lCR 
Meter. 

11. Instruction foIanual, Hewlett Packard Spectrum Analyzer (1tldel 14IT, 
85539, 85528 Modules). 

12. Instruction Manual, Nicolet Model 444A-25 Spectrum A1alyzer. 

13. Instruction "'.anual, Tektronix Model 335 (Sci1lcscope. 

14. Ins.truction Manual, lockheed Store-4 Recorder. 

15 • .Instruct ion f1anual, Tektronix SCS02 Csci1loscope. 

16. TEe Corrposite Electrical Connection Diagram, Y:~-AH?-7023 (see 
attachiiEnt) • 

1. "'t ify Shift Supervisor/Shift Foreman of start of test on Y~1-A:'I?-7023. 

2. Rerrove all pOI'ler from Yr~-AM?-'7023 (Channel 6). 

3. Rerr.ove cable IT35921 (Channel 6) in cabinet 216. 

4. U; ing the Hewlett-Packard !"odel 4274 (or equivalent) IrTl>edance Bridge lTl:!asu:-e 
the capacitan=e and tlTl>edance at the following test point •. 

TEST POIUT * FROM TO 

a. Cable IT35921 (Center Cable lT35921 (Shiel d) 

Conductor) 

* Test Connection in Cabinet 216. 

PAGE 3 of 9 



A-7 

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP-'7023 IRE'!· 1 

Record the data requirad below: 

TEST POINT CAPACITANCE IMPEDANCE 

Frequency 100 Hz 1 kHz 100 kHi 100 Hz 1 kHz 100 kHz 

~f ~ 
1!;;-j,J7/-

a. Cable IT &% ~ 35921 Z2.. N !- JO.3tJf- lo.5 lVf 7t ZY _ ~'1 D _to Center Conduct -z..~ 
or to shield 

• 5. Using the Tek:ronix ~-bdel 1502 (or equivalent -TOR unit) perform TOR measure-
ments on the test point given in Step 4. 

Record the data below: 

Instrument Strip 
Test Poi nt- High R Low R Sett ings ~~art 

@ N ft. @ N ft. ~l Range r~ult Number 

a. Cab'le IT3592I 

Centti:r COIlJucto.r 
/t·7-/ 

to Shield 

6. Us lng the Keithley t-bdel 177 (or equi valent O,...M) perform res istance ~asure
ments on the test points specified and record values in the space provided. 

PJl\Ga 4 of 9 
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TEt: 
A-a 

NO. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP- 7023 

TNO? 

RE'I. 1 

<..oL. &N0& 2.0 l) L f)iJ IVf:;t=:-

POLARITY POLARITY 

From = +j To = - From = -; To .. + 

TEST POWT FROM LINK TO LINK RESISTANCE RESISTANCe: 

Center 
a. Conductor Shield 

(-) /(), 1'1 Ie' 3.1, Z3 /t.... 
(+) 

7. Connect the TEe Current r-bnitor/AC Coupl ing Test Fixture beb/een LPr,l ampl ifier 
and Cabl~ IT35921 per t~e following diagram: 

lac ~To K4~:~. ~77' 
~Ilfler , lrH Center Conduc:~r (!~Cl 

Cab1cu 
513, 

~I ,Olllf= I ~ ----I J kV I 0 '~~ 

/5) ,/"0 4 I SLA~ 
/' Clble ITlSSZI Outtr Ccnductor «',Cl 

lPM ~llfl.r Outer Co~uctor (BNe) 

alae. (To .tc 901) 

" 

TtST F!~ 

"OT[; Thl, cIrcuit provides ,ddltlcnll',cce,s to sign,l, ,nd ch,r;e converter current 

1) Ser1'~ caca.eCiOD ot aD -=-eelr _, eOaDaeeiel • INC vi:h pluis 1 (.1~~1 
ot II:/l; caCDlceo~)· and ~ (I:'au:-od at !IIC CONlICear),. 

Z) Accln co the Upal t~o:oulh a d.eau~ 11:11 caplcitor 11 P:0'"'1ded ~'/ a 8'C 
connlcc1~1 plul' 4 (111a.1 at !NC) InC J (arouc4 of SNC),. 

• eanalccian, provide tar proplr polariC" 
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011 :1- 1 
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A-9 

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP-' 7023 

".,-.-~ -, ->Jo ___ ~" ____ ~. 

"

NO . 
~p- 107 

I REV. 1 

8. Connect a Kiethly f.bdel 177 OHM (or equivalent) in series with center .conductor 
ofIJ3592I (BNe) by connecting across plugs 1 and 2 (the two red plugs) of the 
TEe Current Monitor/AC Coupling Test Fixture. 

9. Connect a TEC 901 Isolation Amplifier with a BNC to Banana plugs 3 (ground) and 4 
(signal) (the two black plugs) of the TEC Current Monitor/AC COupling Test 
Fixture. 

10. Connect an Fr~ Recorder to the output of the 901 A':'Ipl ifier (the TEe t;(ll 
operating in differential mode) and start the recorder. 

NOTE: Recording will continue through Step 17. 

11. Apply power to YM-AM?- 7023(Channel 6 and verify operation through normal 
instrumentation procedures. 

12. Using the Kiethly M::ldel 177 DfolM (or equivalent; Precesion =.:!: l~) /lEasure the 
current at the signal test point. 

SIG:iAl 
Cabinet 

216 TEST LEAD SCALE lEADING 

He Current! 
a. Monitor 

2..0"'" ~ 4,3 Y MotA Plua-l f~l P1UQ-2 

13. Using the Kiethly fobdel 177 OMr~ (or equivalent; Z; ~ 10 7 OH:-C.s. Range 0-2000V, 
Precesion = .:!: 1:) rreasure the DC Vo.luge at the signal te:;.t pOint. 

CABINET 
SIGNAL 216 TEST LEAD SCALE READING 

TEC Current/ .. a. MO.li tor 'LOOV 2.~ ,l~ V 
Plug-1 ~:~ Plua-3 
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. .. -
A-IO 

TEl: IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AI1?- 7023 

I NO. 
TP-I07 

I FEI. 1 

14. USing a Tektronix Model SCS02 (or equivalent) oscilloscope observe the wave
form at the signal test point: 

CABINET 
SIGNAL 216 PARAMETER /'a...~""'f. ~~ 

TEe Current/ 
a. Monitor Photo /07 - I Photo /07- z.... Photo 

Plug-4 SIG Time Basezo ·-t-5 Time Base ':--MS Tilre Base 
Plut-3 Shield Vert Gaino,2..v Vert GaifV.2v Vert Ga i n -- , 

Sync the oscilloscope and photograph the waveform using up to three ti~ base and 
vertical gain settings. P.ark the back of the photographs with the instrument tag 
number and parameter measuredJ 

~ "/ C/<.# ;' /~ ;?'. ::!-' 
ignature/Date 

15. Using a li:wlett-Pac!<ard Spectrum Analyzer (r-1odels 141T, 85538, and 8552. or 
equivalent) perform an analysis of the test signal for spectral content: 

CABHlET . 
, 

SIGNAL 216 PARAMETER PHOTO , 

TEC Current/ 
/07'-3 a. Monitor 

Plug-4 SIG 
i----.~ 

Pllln-1 C:H IE'L 0 

Before photographing each scope presentation adjust analyzer for best spectral 
resolution. Record critical analyzer parameters e.g., RF bandwidth. RF band
width and sweep speed on rear of photograph as well as parameter analyzed. 

------- ----.-

J 

------------ -_. -_. -._- - . 
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A-ll 

I NO. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-I07 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER I~I 
YM-AMP-7023 ~T. 1 

SPE:CTRUM IOENT 

SeN'> - 0 
v JIl.2- -

FREQUENCY AMPLITUDE REMA.C~KS 

~-r$;l( 
Stgtia:ire/Date 

16. Using the Nicolet M:>del 444 FFT Analyzer (or equivalent) perform FFT analysis 
of signals from the signal test point: 

CABWET 
SIGNAL 216 

TEe Current/ 
*a. Monitor 

PluQ-4 
Plua-3 

PARM::TER 

3IG 
Shield 

PHOTO fj 

OR PLOT 

/(}7-L/ 
L'°7 - 5' 

/ /< /1 J 

:(a::.l/~ 
• 

If PSD plots from the siqnal show high or unusual amplitudes, utilize the 
zoom leature to provide finer resolut~on and obtain PSD data in the fre
quency band of interest. 

a --/ 'I" ~' J' - -r .../-, 7.' 
k7 /~.( '7~4'/fi' 

'Signature/Date 

17. Continue recording the output signal from YM-AM?-7023 for a period of 10 addi
tional minutes. Remove amplifier and FM Recorder when complete. 

18. Re/Tl)ve all power from YM-AM?- 7023 (same procedure as Step 2). 
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TEe 
A-J2 

IN-SITU MEASUREMENTS Or CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP.' 7023. 

NO. 
TP-I07 

RE'1. 1 

19. Rerove the TEe Current ""nitor/AC Coupl ing Text Fixture. 

20. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing on 
YM-AM?-' 7023. 

I hereby cert ify that this Test Procedure has been cOfTl)leted as written and that 
all data has been correctly entered and filed as requested. 

TEe Representat i yea ;:5::;/1' Cj/~I /SD 
Signature/Date ;:; 

Si gnat ure/Date I 
Instrumentation 

" 
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'.~ .. ,.. 

.. 

TXN 
CD 

1 

81014 

TXN 
CD 

1 

8 ToTs 

TXN 
CD 

1 

8 10 17 

TXN 

1 

8 11 10 

SYS 

;) 

IYIMI 

GEN~RATION CORRECTIVE MAINTENANCE SYSTEM 

eM STATUS ACTIVITY FORM 

A-14 

COMPONENT DESIGNATOR \ 

LOCATIO~ UNIT 
L JOB WORK 

COMPo COMPo 0 TYPE AUTHORIZATION 

TYPE· 10. 0 
NUMBER 

P 

8 12 16 17 '2'2 23 '2~ 28 32 

1\ I·~ e 11 (~",,1 ~\ o 13 6 10 0 2 C M ~~c 151711 (} 

REQUEST DATE 

MO DAY YR 

33 38 

O!ll ;)10 810 
~ . 

A 
ECM C 

T NUMBER 
4 47 51 

A 

A P 
RESP. LOCATION 

P 
ASSISTING 

P 
ASSISTING C R R R 

T T loR CONTRACTOR T CONTRACTOR T CONTRACTOR 

16'6 Y Y 4 67 71 

A a 0':' (~ tJ 1 T 
A PURCHASE REQUISITION PURCHASE ORDER C 
T NUMBER NUMBER 

4 59 66 67 73 

A I I ! 
S/M APPROV AL FIELDWORK 

A STATUS Ha.D TO COMMENCE COMPLETION 
C ~~ WORK DATE 
T CODE START DATE RELEASE DATE COMPL MO DAY YR MO DAY YR 

4 39 40 41 45 47 52 53 55 56 I I _61 162 I I (:.7 

A ~ ~ ~ ~ ~ ~ ~ 
, I ! j I I I 1 

o I 1 I I I I 1 I OUTAGE HOLD 

012 I I 1 I 1 PART HOLD 

0 1 3 ~ I I I QUALITY CONTROL PART HOLD 

0 4 I I I I I QUALITY CONTROL PROCEDURE HOLD 

o 15 I I I I I 1 OPERATIONS HOLD 

0 1 6 I I I I CHANGE MODIFICATION HOLD 

017 I I I I I ENGINEERING HOLD 

0 1 8 I L 1 1 I I PLANNING HOLD 

I _1 i 1 I I 

5 10 I I I I I I MANPOWER NOT AVAILABLE 

5 ,1 I I I I I AT PORC 

5 12 _I I I 1 I I AT QUALITY CONTROL 

5 13 1 I 1 1 1 I AT UNIT SUPERINTENDENT 

l5 ,4 I I 1 -1-1---1- AT READING 

5 15 . l ._ I .1 •• __ l __ . 1 1 POST MAINTENANCE TEST HOLD 

5 16 i I I I 
1 AT ALARA , I 

" .. , ~. TMI t .' h) 



APPENDIX B 

ORIGINAL FIELD PROCEDURES AND 
DATA SHEETS FOR YM-AMP-7025 

A· IS 



-.... .:... .... ,r 
r- -

A ·It. 



.-.~---.. ------ .. --------.----. ~ .. 

...... ; 

DESCRIBE 
MALfUP;C ION 

DR 
MODlflCA TlON 

DESIRED 

CAUSE OF 
MALFUNCTION 

(IF KNOWN) 

I' 
(' 

c .. +l~ ~ ~ r- Ir to ,.")'\. 
C. " 

/; I ~ 111. I ... Ie l<- I r~ ,,~, ' I ... 

el In II' o c. I~ du r ~ 

l- S 
I 

B-1 

{ ~ ".. ~ ~ 11 

RECOMMENDED 
PRIORITY 

" ., ... ( " <, 

111111111111111111111111111111111111111111 
ORIGII::'TOR'S 

Qj&/(~ 
SUPERVISOR'S 

(k~~/'Z~l~ EMP NO EMP, NO, 

~ 01 &- I o ~ I J-I? /, ORIGINATOR'S SIGNATURE ATE i 
SUPERVISOR'S SIGNATURE 71S-~f/ . 

l>OC:/£6 ~(;. ?rc:.i"'{ Ac<u ... .):Wz 
'h':;' • . ~~:=.;, \. '.'Olt~ GC ACCIJL". T 

CGCt NUMBE~ 
t 'jC:'· ,:-. SPI~L 

... )( COO I ... 
013 5 o J:J IT~IIJ ~IA I r 7ls 7 ~ IJ 0 I ( ~ I I 
-.', .' -" . .. ..... : .. : .' , . .:.: ~ '. --

0 () 0 0 

~
,'''~;:",~. r,,,.t.·,, .""# .,,
.• ' .... :: n· .... • 

"."~ ::.. I:;' 

2.. . 

... 

limits and Precautions: 
a) Personnel 

b) Equipment 

c) Environment 

d) Nuclear 

AEG 
AGENCY CHG'MOD 

CODE NUMBER 

... 
11 11 T 

Com~ly with th8 Pro,,:s!"'f'1~ 
set forth in /~p 1002 v/ll; 

Met Ed Safety Manual 

PLA~ r C(l~O'TIO': NPAD fAil URE 

sv OP ~r :~ "F ... ~ \,oR YR I MO I DAY 

L II 1/ V / Til I I 
~.,.y OUTAGE STATUS 

CODE CAUSE HOLD 
COot CODE ... 

X T 

i ... 

llJ 

J&i: 
DATE 

START 

HR MIN 

1 I I 

NSUl{E wcm:: ARE.~: ClEM~Er~ 
_ Post Maintenance Testing requireclind Acceptance Criteria. UP AI CmJlfLETlON Of }Of 

ORIGINATOR -SUPERVISOR -SUPERVISOR OF MAINTENANCE - MAINTENANCE FOREMA~l 
JOe PERfOi\t.iER-MAINl ENA~CE FOREMAN-SUPC:~VISOH or: M".','JTE~' "" .• \ .-

. '" ."","'". 

- .< '-~ ... ---'--.---~ 
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B-2 

JOB TICKET (WORK REOUEST) 
REVIEW - CLASSIFICATION ROUTING CONTROL FORM 

JOB TICKET NUMBER (i j 7 i I 
-~~~~------

1. Does work represent a change or modification to an existing system or component? If yes, an ap· 
proved change modification IS required per AP 1021. 

CIM NO. __ -LJ./,4I1+--__ 

2a. Does work requires an RWP7 

2b. Is an approved procedure required to minimize personnel exposure? 

3a. Is work on a DC component as defined in GP 1008? 

3b. If 3a is yes does work have an effect on Nuclear Safety? If 3b is yes, PORC reviewed Superinten· 

Yes ---
Yes No --- ---

Yes __ _ No (../ 

Yes __ _ Nn ---

dent approved procedure must be used, Yes. __ _ No '-' 

4. Agreement that a PORC reviewed, Superintendent approved procedure is not required for this 
work because it has no effect on nuclear safety, IApplies only if 3a is Yes and 3b is Nol. 

NA 
UNiT SUPERINTENDE';! DATE 

5a, Is the system on the Environmental Impact lis! in AP 1026? 

5b. If 5a is YES, is an approved procedure required to limit environmental impact? 

6. Agreement that 5b is No. IReQUlred only .if 5a is Yesl. . 

UNI! SuP! i~UPV Of OP£AAlI(J1\S DArE 

7. Plant status or prerequisite conditions required for work. !Operating andlor shutdown I 

B. DC Dept. review, if required in item No, 3. 

QC SUPERVISLfi DATE 

9. Does work reqUire code Inspector to be notified? 

10. 

Yes No v ---
Yes __ _ No /./ 

Yes __ _ No V 

_~~,+-_~.."...,...---___ oatezhi~ 
11. MaintenanceForemanAS~gne~~'~_~_' _l~~_~=~~~_~ __________________ ~ __ _ 

12. Code Inspector Notified. Name: 

13. Shift Foreman's approval to commence work: 

--------'7'"---7'H-C--~'---------- Oat8 __ ,---__ 

L (~it;t=--- ~ c- /. ~ I,.., 
_= . ....;.. __ ~ ___ ·~_r ""_\..,U._' _______ Oate II:" :// J J 

Initial if Shift Foreman signature IS not required. 

TMI·154 2 eo 
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Unit No. 2 

WORK REOUEST PROCEDURE 
TMI Nuclear Station 

Maintenance Procedure Format and Approval 

B-3 

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

1. 

2. 

Proced ure Title & No.: 

S~r1Sor / erik P1~UI'~_£/r 
S/~~",-/ t:~~""/.,. E 

.r::. 'y/I4- /lMI'-7CJ Z S-

Up?~" -;::/'1' Sht!41 Jl,irJ;,. ... lt,,/~ ;1,-4 ~.I'£Ir' 

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

4. References: 

S',.,. 0--I:t Co cJ.. e j 

5. Special Tools, and Materials required. 

6. Detailed Procedure (attach additional pages as required) 

Supervisor of Maintenance recommends approval~~;;"'=:;~~i07-_ Date ~,It:7:J 
• PORC RECOMMENDS APPROVAL h;,'"ee,.,",., ~~,.,w 'r;.~~_ ~ =-:%f~, 

/-1 
Unit No.1 Chairman Date Unit No.2 Chairman, _____ Date ______ _ 

• UNIT SUPERINTENDENT APPROVAL 

Unit No.1 Oate ______ Unit No.2' _____ Date ______ _ 

• Standing Procedllt! ________________ • __ _ 

Supervisor of ~C DatI! 

• NOle: These approyals required only on Nuclear Suety Related/Radiation work permit jobs. 

J 
1 
~~ 

- ____ 4 _______ ---. ::?\ 



:-;-- .;..: ...... ~ .. -------------r:===-=-;: 6-4 
TITLE IN-SITU MEASUREMENTS OF CABLES AND 

SIGNALS FROM LOOSE PARTS MONITOR 
CHARGE CONVERTER YM-AMP-7025 

..• - ·4 

NO. 

- III 111= III 
TP- lOG 

REV. 
1 

T.chnology 'or En.rgy Corporation' APPROVEO OATE 

PROCEDURE M.V. fI.athis, Director, Tech. Servo Div. 9/18/80 

PURPOSE: The purpose of these measurements is to gather baseline data and infor
mation in preparation for removal of Loose Parts Monitor Charge Converter 
YM-AMP-702S from the Reactor Building 1MI Unit 2. The tests specified in 
this procedure are designed to assess the condition of the in-containmen~ 
instrument module (accelerometer, charge converter), associated cabling, 
and readout devices. This assessment will require the use of Time Domain 
Reflectometry (TOR). Impedance (Z), Spectral Analysis (frequency dom3in), 
and general oscilloscope observations (with recording) of l'/aveform:; 
from/to the unit under test (UUT). 

L "" /1 - I .-' j YM-F1/~1P- 702S - S/~ .. ~, t5e,,~r~~r 6 V'"l'per 1.:&'<: "':"I<:~". 

PROCEDURE (ADflINISTRATIVE): 

A. Limitations and Precautions 

1. Nuclear Safety. j Loose Parts fotlnitor Charge Converter Y~I-AHP-702.$, 
located at elevation 347', is part of the overall Loose Parts 
Surve ill ence Sys tem. 1l2¥!!WtlXfl5hP!tt_)?ll7~JH:'hJ2mjww1jpp~ 
fIJI9iimtri§m·e!lt'40crg~M:"'Sa'f~~ 

2. Environmental Safety. Loose Parts M::lnitor Charge Converter 
YM-AMP-702S can be taken out-of and restored to services without pro
ducing a hazard to the environment. 

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

4. Equipment Protection. In the perforw~nce of each test described 
herein, care will be taken to insure adequate equipment protection as 
follows : 

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

b. All passive measurements (Spectral Analysis and Q,cilloscope 
observations) of waveforms and signals from powered instruments 
shall be performed using high input impedance probes or inputs 
(Z = l 1 Meg ohm) to prevent loading of signals. 

c. In all Time Domain Reflectometry and Impedance measurements, power 
will be removed from the unit under test and low level test 
Signals prescribed in Table 4-1 shall be utilized by ins~rting 
test signals on appropriate conductors of cable IT3593I. . 

1 of 9 PAGE __ _ 
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TEe 
8-5 

IN-SITU MEASURE~'ENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP· }025 

Table 4-1 Active ~asurements 

NO. 
TP- 10~ 

REv. 1 

Active Signal Parameter Time Domain Reflectometry Impedance 

Voltage 

Frequency 

Current 

Other 

8. Prerequisites 

225 mV nominal {into 50 
ohm base) 

< 10mA 

225mV, 110 picosecond 
. pulses 

i 5V rlT5 

100Hz, 1kHz, 
10kHz, 100kHz 

i 100mA 

1. The Shift Supervisor/Shift Foreman shall be notified for concurranee 
prior to the performance of those measurements t S 

cr.w;t!lJh¥§1ijjimepil;;J::a:1PliCjSa 
2. Instrumentation personnel shall be assigned to assist in the perfor

mance of these measurements. 

3. All measurements and test instrumentation shall be in current calibra
tion (traceable to NBS). 

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

C. Procedure for Performing Measurements 

References: 

1. Endevco Owg. No. AE-E0401, Specit; cat ions for f'tbde 1 2652r14 Charge 
Converter YM-AMP- 7025 (Sheet 3 of 3). 

2. Specification ~anual for Endevco Model 2276 Accelerometer. 

3. Burns & Roe Dwg. 3024, She 105. 

4. Burns & Roe Dwg. 3343, She 2. 

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

6. Burns & Roe Dwg. 3314, Rev. 8. 
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8-6 
I NO. 

IN-SITU MEASUREMENTS OF CABLES AND SIGNAL~ TP-IOG 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER I ~~ -- - I 
YM-AMP- 7025 - -- - - r=.V. 1 I 

7. Burns & Roe Dwg. 3174, She 7. 

8. Burns & Roe Dwg. 3045, She 17. 

9. Instruct ion Manual, Tektronix IIDdel 1502 TOR. 

10. Instruction Manual, Hewlett Packard robdel 4274 Multifrequency LCR 
Meter. 

11. Instruction f-',anual, Hewlett Packard Spectrufil Analyzer (r~del 14IT, 
85538, 85528 Modules). 

12. Instruction Manual, Nicolet ftt)del 444A-25 Spectrum Analyzer. 

13. Instruction r-'.anual, Tektronix M:ldel 335 05cilloscope. 

14. Instruction Manual, Lockheed Store-4 Recorder. 
) 

15. Instruction Manual, Tektronix 5C502 Oscilloscope. 

16. TEC Corrposite Electrical Connection Diagram, Vr4-AMP-7025 (see 
"" attachment). 

1. t«lt ify Shift Supervisor/Shift Foreman of start of tes t on YM-Ar1P-702S. 

2. Remove all power from Yr~-AM?-'70"25 (Channel, 8). 

3. Remove cable IT35981 (Channel 6 in cabinet 216-1 ,-

4. Using the Hewlett-Packard f.bdel 4274 (or equivalent) Impedance Bridge measure 
the capacitance and irrpedance at the following test point •. 

. --
TEST POINT * FROM TO 

a. Cable IT3598I (Center Cable IT35981 (Shield) 
Conductor) .. 

• Test Connection in Cabinet 216. 

FAG~ 3 of 9 
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IN-SITU MEASUREr~ENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-Ar-t?- 7025 

Record the data required bel 0\'1: 

TEST POINT CAPACITANCE IMPEDANCE 

Frequency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 
" 

I NO. 
TP-IOG 

I REV. 1 

100 kHz 

f, '1,1170 a. Cable IT Z{!jN/-' /~,~I ';,/:'1- Z2.Y"'; /-- 7,/ ;Y/r;. tr, u 

35981 /-7 -3& /32-
Center Conduct 
or to shield 

5. USing the Tektronix Model 1502 (or equivalent TOR unit) perforw TOR measure
ments on the test point given in Step 4. 

Record the data below: 

Instrument Strip 
Test Poi nt High R Low R Settinos Chart 

@ N ft. @ N ft. ~l Range Mult Number 

a. Cab'le IT3598I. 
loft; - / 

Center COiluucto.r 
to Shield 

6. Using the Keithley ttldel 177 (or equivalent OMi1) perform resistance measure
ments on the test points specified and record values in the space provided. 

PAG! 4 of 9 

..... __ .. _----- -_ .. _ ..... -.------ --.------.-~.~.--

i 
I 

I 

i 
r 
! 



TEi: 
B-8 

IN-SITU MEASUREMENTS OF CAf.LES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-Ar1P- 7025 

NO. 
TP-lO; 

REV. 1 

POLARITY POLARITY 

From = +~ To = - From = -; To = + 

TEST POINT I FROM LINK TO LINK RESISTANCE RESISTANCE 

Center Shield J ,2./( ~Lr 2-lc a. Conductor. (-) (+) 

l Connect the TEe Current ~~nitor/AC Coupling Test Fixture between LPM amplifier 
and Cable IT35981 per the following diagram: 

DUell'! 8-1 

aet (To Ke1:~ly 177) 
~Ilfler , l?H Cen!er Conductor (eNe) "'--r"~-'::::~------"" 

C4b1nec I ,,~ 
Sid, ~'l 

=X=X=X=X=, i .~l~! T 

LPM AMplifier Outer Conductor (BHe) 

y¢l/'O,j 
BlacK (To TEC 901) 

't!C Ct;V..!!>"! MOS:!OIl/AC CO!!?!.::IC 

'r!n n1T."Rl: 

Cab Ie 1T359Jl Center Conduct.ir (8.~C) 

Cable 1T359;,1 Outer Conductor (6:,:) 

NOTE: This circuit provides addltIOfta"ICCfSS to slgnlls and char;e converter current 

1) Serl •• couaeecloD of aD ~t.r by eoua.etlci • INC vltb plugs l ('lg~~l 
of L~C cODD.eeor). and 2 (ground of SNe cor~eccor) .• 

2) Acuu to the .ilDal chrolollll a decouilling capacitor 1a pro-.rlded by • B::C 
conn.etlns pllol,s 4 (stgDal ot INC) ~ 3 (Irou~a of INC) .• 

* Connec:ions provide for proper polarity. 

5 of 9 
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8-9 

IN-SIiU MEASUREMENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP-702S 

NO. 
TP- lOG 

8. Connect a Kiethly f-Ddel 177 DMM (or equivalent) in series with cent€.: ~,-,,1ductor 
ofrJ359 I (BNe) by connecting across plugs 1 and 2 (the two red plugs) of the 
TEC Current MonitorlAC Coupling Test Fixture. 

9. Connect a TEe 901 Isolation Amplifier with a BNC to Banana plugs 3 (ground) and 4 
(signal) (the two black plugs) of the TEC Current f-Dnitor/AC Coupling Test 
Fixture. 

10. Connect an FM Recorder to the output of the 901 Amplifier (the TEC 901 
operating in differential mode) and start the recorder. 

NOTE: Recording will continue through 5te~ 17. 

11. Apply power to YM-AM?- 702S~Channel 8 and velify operation through nonnal. 
instrumentation procedures. 

12. Using the Kiethly ~bdel 177 OMM (or equivalent; Precesion = .!..l~) llEasure the 
current at the signal test point. 

SIGNAL 
Cabinet 

216 TEST LEAD SCAli READING 

TEG Curr;'S!r.t/ 
a. Monito"r z:~ " 5::5.~ Plua-l ~~? PluQ-2 

Q~ /..-U· r/~:J/~·ul 
Signature/Date I 

i 
13. Using the Kiethly !-'odel 177 01111 (or equivalent; Z; ~ 10 7 OHftI.s, Range 0-2000V, 

Preces10n .!. 1%) llEasure the DC Vo.1tage at the signal test pOint. 

-
CABINET 

SIGNAL 216 TEST LEAD ~ READING 

-TEe Current/ .. a. MOllitor 267 0 \./ 3'1 ... / V Plug-l ~:~ Plua-3 

PAG~ 6 of 9 
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TEe Tli1.5 

B-10 __________ -;--____ ...., 

I NO. -j 
IN-SITU ~tEASUREr.,ENTs OF CABLES AND SIGNALS TP- lOG 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER I I 

FEV. 1 YM-AMP- _7025 

14. Using a Tektronix M:>del SCS02 (or equivalent) oscilloscope observe the wave.
form at the signal test point: 

-
CABINET 

SIGNAL 216 PARAMETER 
. 

TEC Current/ 
Photo /c6-1 a. Monitor Pt-::oto .L.P1- L_ Photo 

Plug-4 SIG Ti me Bas e 6-:'h .s Time Base :)~4; Time Base -Plu~-3 Shield Ve rt Ga i n t..iiiJ! Vert Ga i n ""oM 1/ Vert Ga i n -

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 instrument tag 
number and parameter measured. 

15. Using a Hewlett-Packard Spectrum Analyzer (r-tldels 14 IT , 85538. and 8552. or 
e4u;valent) perform an analysis of the test signal for spectral content: 

CABINET . 
SIGNAL 216 PARAMETER PHOTO II 

-
TEC Current/ 

/06-3 a. Monitor 
Plua-4 SIG 
Plun-3 SHIELD 

Before photographing each scope presentation adjust analyzer for best spectral 
resolution. Record critical analyzer pararreters e.g., RF band\'Iidth, RF band
width and sweep speed on rear of photograph as well as parameter analyzed. 

PAGE 7 of 9 
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8-11 __________ -:-____ _ 

I NO. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-IOG 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER f~1 

. YM-AMP-702.5. . ~... . 1 
Tln.: 

SPECTRU~l IDENT FREOUENCY ANPLITUDE REMARKS 
I()c/Pl'ej 

'-i~f--

Cl7'Ur/drtJ 
!i gnature/Date 

16. Using the Nicolet MJdel 444 FFT Analyzer (or equivalent) perform FFT analysis 
of signals from the signal test point: 

CABINET 
SIGNAL 216 PARAMETER PHOTO II 

OR .PLOT 

TEG Current/ joCr tj *a. Monitor 
PluQ-4 SIG 10 & - 5" 
Plua-3 Shield 

/ t .5<::: IJ L. 1.-

If PSQ plots from the siqnal show high.or unusual amplitudes, utilize the 
zoom feature to provide finer resolutlon and obtain PSD data 1n the frC:!
quency band of interest. . 

17. Continue recording the output signal from YH-Ar~P-7025for a period of 10 add;
tional minutes. Remove amplifier and FM Recorder when complete. 

18.. Reltl)'1e all power from Yr~-AM?-7025 (same procedure as Step 2). 
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8-12 ----------------------~~--------~ NO. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP.l~ 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP- 70~5 ~ 1 

TEe 

19. Remove the TEe Current tobnitor/AC Coupling Text Fixture. 

20. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing on 
nt-AMP-' 7025. 

I hereby cert ify that this Test Procedure has been corrpleted as written and that. 
all data has been correctly entered and filed as requested. 

'rEe Representat i ve a J-:)_--J' f /-5/ <-

Sfgndture/Date . 

Ins t rumentat i on -;./!, idJJ-eJj '1-u-fiJ 
5i gnat ure/Date 
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TXN 
CD 

1 

8-1014 

TXN 
CD 

1 

8 r 015 
TXN 
CD 

1 

8 10 17 

TXN 

1 

8 ! 1 1 0 

GENERATION CORRECTIVE MAINTENANCE SYSTEM 

eM STATUS ACTIVITY FORM 

B-14 

COMPONENT DESIGNATOR REQUEST DATE 

SYS 

5 8 

A 
C 
T 
4 

A 

A 
C 
T 
4 

A 

A 
C 
T 

d 

A 

A 
C 
T 

4 

A 

COMP. COMP. 
TYPE 10. 

L 
o 
o 
P 

LOCATION UNIT JOB 
TYPE 

WORK 
AUTHOR IZA T ION 

NUMBER 

MO DAY YR 

12 16 17 22 23 2A 2R 17 33 

11 O;J, 5 013 610 0 2 C M f«VMc 15111 I 1011 ;T()s 

ECM 
NUMBER 

<;1 

P ~ RES? LOCATION ~ 
T loR CONTRACTOF T 

6\ 67 71 Y 

ASSISTING 
CONTRACTOR 

R ASSISTING 
T CONTRACTOR 
v 

"" ....... ,,/ r. 0 :: ~ IV I I 
PURCHASE REQUISITIOI\,' PURCHASE ORDER 

NUMBER NUMBER 

59 6667 73 

I ! 
STATUS HQD 

% 
CODE~~S~T~A~R~T~D~A+T~E __ -r~R~E~L~E~A~SE~D+A~TE~~ COMPL 

S/M APPROVAL 
TO COMMENCE 

WORK 
MO DAY YR 

FIELDWORK 
COMPLETION 

DATE 
MO DAY YR 

39 40 41 45 47 52 53 55 56 I I f; 1 In2 I I 1;7 

o I 1 , I • I I I 

o 12 I I I 

I I 

o 4 I , , I I I 

o 15 ,I I I 

I I I 

o 17 I I I I I 

o I a, I , I I I 

I I I I I I I 

I 

5 12 I I I I I 

5 13 , " I I 

~._I~ -~I-+~I~.~4-~I-+_~I+-~1 
~. __ L . ..+-_.L'_4--' ___ -1._ --,I_+--..!..I~ 

5 16 I I I I 

OUTAGE HOLD 

PART HOLD 

QUALITY CONTROL PART HOLD 

QUALITY CONTROL PROCEDURE HOLD 

OPERATIONS HOLD 

CHANGE MODIFICATION HOLD 

ENGINEERING HOLD 

PLANNING HOLD 

MANPOWER NOT AVAILABLE 

AT PORC 

AT QUALITY CONTROL 

AT UNIT SUPERINTENDENT 

AT READING 

POST MAINTENANCE TEST HOLD 

AT ALARA 

.. _ ...... - .. -----.------.;;;;..:. . ..:. .. -:;...:..;. .... ---.:..-.. ~- ----.. ~ "--.~--.-.-..~----. _. __ .. ' .... 

38. 

o 



APPENDIX C 

ORIGINAL FIELD PROCEDURES AND 
DATA SHEETS FOR YM-AMP-7025 

AFTER PREAMPLIFIER REPLACEMENT 
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';E)C~IBE 

':cfu"C ~ION 
OR 

"lOIFICA TlON 
,;tS~EO 

~~USE OF 
I.~LFUNCTION 

:!F KNOWN) 

GENERATION CORRECTIVE MAINTENANCE SYSTEM C-1 
JOB TICKET FORM RK THREE MilE ISLAND 

JOB peKE! 
NUMBER 

I ,:" I c' 1- I I 
r :,.. (' ,- ", r . '.' , . - {' ~ - ,. 

RECOMMENDED 
PIIIORITY 

! 11111111111111111111111111111111111111111 
ORIGINATOR'S SUPERVISOR'S 

EMP NO. • ./7 ~~ EMP, NO. Y7 ~ / h 
b-:T:-r::rj-~~~"~~~;;;~'~~1......?:.~-- r;h~(Y"I--1r--1~--;--t __ ..;::-L5:::::::-:=~=~z....-yy.=~=--__ t" ,//~/F-c. 

ORIGINATOR'S SIGNATURE 011 E 0 I L ) SUPERVISOR'S SIGNATURE I o.4TE 

/)' '7/ -". "-L :.. '=':: r..- 7' 4..,"'1' ')C '--::[ ~'" I -j «r-r .;....J I~. I ~ '-~.'~'\. I " 

,"i1Pk 'JRNR 'jl. \,4SER r:c 4CCOU~1 
CDOE 'lUMBER 

, l,.<lIO~ 'iEQ,Al X ,",r .,,-. I 
Y • ~ ... -. 

013 6 01010 11~11 IG" AI I 11lal1it 11711191 1 , 
'1',,' . REG 
•••• f ,\ 0jJ'. ',P AGENCY CHG/UOO .. : ~:.~ ~ .. ;.r. 

COOf ~U"8ER 

• • 
!) it) D It: I I I I I 

) '.t :.,.~~ij\~l 
' .. ~ ','\tP,CE 'Nr;CK 

~ ----. 
.. ~ ~. , ',f," -- ,",-' .... -,. 

, .. ..c.;; ,.. 
I....... • .• ~~. __ r_ ... · ',;:',A ... ;. , 

Com ~'y Ill'~'l t~" D.,\,i~~ .. ,., .. 
',I H,. ":1,,.. )., , 

S'.:.t ~o'rt'l :1 ,,J : ,- ,~,) '" d '" I ,. • I" ~ '.J .J '- \A j I 

Umilund Precautions: Met Ed S5fG~Y ;~13I.u;)J 
al Pllsonnel 

bl Equipmenl 

c) Environment 

d) Nuclear 

°lA~1 CONOlflON 

SU OP "0 CO RF tiS LR 

/ / / I I II II 
~,.v OUTAGE 
~OO[ CAUSE 

COOE 

• 
1')( 

p ~ESJST(jC~TlON 
A· ~R CONIRACIOR 

.. -' -. .; . .-::- . ,... ~ 
---...... " ,;:. . -' '''- J ... ..... -- ., 

'NSU;1E Wr· ~1~~ :\RFi Cl ~:\ "ED 
Post Maintenance Tesllng required and Acceptance Criterlaijp AT C(;M~''LETlJN Of JC Q 

NPRO FAILURE START 

VR 1 MO , DAY HR MIN 

111 1 1 1 ! I 
SIATUS 

HOLD 
CODE 

I 

~1M~~~p~f6i~~i~l~ofi~{1l(~~fCe~~1o~~¢"#~ 1 
JOB PERFORMER- MAINTENANCE FOREMAN-SUPERVlser OF :.4 :'l.i~iT::~! .' ."~r: 



TXN 
CD 

1 

8 10 14 

TXN 
CD 

1 

8 10 /s 
r TXN 

CD 

1 

8 10 17 

TXN 

1 

8 I 11 0 

SYS 

5 

IV/HI 

GENERATION CORRECTIVE MAINTENANCE SYSTEM 

CM STATUS ACTIVITY FORM 

C-2 

COMPONENT DESIGNATOR 
L 

LOCA TION UNIT JOB WORK 

COMPo COMPo 0 
TYPE AUTHOR IZAT ION 

TYPE 10. 0 NUMBER 

P 

8 12 16 17 22 12:1 ). 17R 3' 

It ).I f 17u~~ o I J 6 10 0 2 C M WMcbtJ!1~ 

REaUEST DATE 

Me DAY YA 

33 38 

IIrt) dk;!8 0 

~~ 
A 
C ECM 
T NUMBER 
4 47 51 

A 

A P 
RESP. LOCA TION 

P P 
C R R ASSISTING R ASSISTING 
T T OR CONTRACTOR T CONTRACTOR T CONTRACTOR 

.s1; ,67 
Y Y 4 71 

A .~ b I8lh N I I 
A PURCHASE REaUISITION PURCHASE ORDER C 
T NUMBER NUMBER 

4 5S 66 is7 7 

A I I 
S/M APPROVAL FIELDWORK 

A STATUS HCLD TO COM~'ENCE COMPLETION 
C ?{, WORK DATE 
T CODE START DATE RELEASE DATE COMPL MO DAY YA MO DAY YR 

4 39 40 41 45 17 52 53 55 56 , , 6t 162 I I fl7 

A ~ ~ ~ ~ ~ ~ ~ ~ I ! I I I I I I I 

o , 1 1 1 1 I I I OUTAGE HOLD 

012 I I I PART HOLU 

0 3 1 I I I (lUALITY CONTROL PART HOLD 

0 1 4 1 1 I I I ()UALITY CONTROL PROCEDURE HOLD 

o 15 I 1 1 I 1 OPERA TlONS HOLD 

o ,6 1 1 I 1 I I CHANGE MODIFICATION HOLD 

017 , I I 1 , ENGINEERING HOLD 

0 8 I I I PLANNING HOLD 

I I I , I I I 

5 10 I I 1 I I , MANPOWER NOT AVAILABLE 

5 I 1 , I I I I ! AT PORC 

5 12 I I 1 I , 
I AT QUALITY CONTROL 

5 13 I I I I I AT UNIT SUPERINTENDENT 

~_L4 I I _L- --1-~ AT READING 

15 ,5 L.. -1- -1 __ 1--1_ 1 , POST MAINTENANCE TEST HOLD 

5 ,6 I , I .. 1- A T AI ' )" 



C-3 

--1"=:= =-:"_-= ji-=- j:I--

TiTLE! r;_ S! TJ u..;:.!.:;.;: ~~~:::NiS Or C~3~~S Ati:) 
S!:;~\~~S ;:-~j:", ~j:iS:: Y.!J<TS ~J~,!7~R 

C:"'.:....;:i~ CJ~fl ~r:T::~ yg-A,II.?-7CZ3 
-*' ,,. .. 
J "'" - _ "_" ----_ .. _, ~

~. 

111 III 111== R:-V. 
1 

T('::M:-tology lor Enrrgy Co:~o~lI:ion . t.??RO·,'EO 

PROC~DURE M.V. tI.3this, Dir~~tor, Tech. $<:!l"'v. Div. 

DATE 

9/18/8J 

PU~?OS~: The purpose of these r.easurewents is to gather baseline data and infor
mation in preparation for reroval of Loose Parts itlnitor Charge Converter 
YM-AH?-70B from the Reactor Building TMI Unit 2. The tests specified ira 
this ~rocedure are designed to assess the condition of the in-contain~ent 
instru~nt module (accelerometer. charge converter), associated cabling, 
anc readout devices. Tnis assessment will require the use of Tir.>e Domain 
Reflector.etry (TOR), I~edance (Z)$ Spectral Analysis (frequency dor.~in), 
and general oscilloscope observations (with recording) of waveforms 
from/to the unit under test (UUT). 
v::> J "" ~ £> Il __ , . _I/'/ _,' ,"1-III'-1r - 7DZ-3 - Srec..,.., &'.e,,-.:!r:-'o-~(' D V"Pf~r ''''_t'' ..),..~~ 

PROCEOUKE (AO~1INISTRATIVE): 

A. Limitations and Precautions 

1. Nuclear Safety. J loose Parts Jo'onitor Charge Converter Yr~-A!-!?-7023, 
10catea at elevation 347 1

, is part of the overall Loose Parts 
Surveillence System. Q!fQl~~m;:a.b:iiitfiC~idi"¥~ 

«qeag9iXbm\m.mWUt4B1Ii?P5f7S!Eitf';,'Nl itii'dW7 

2. En vi rcnr..enta 1 Safety. loose Pa rts MJn itor Cha rge Converter 
Yll,-A1~?-7023 can be taken out-of and restored to services without pro
ducing a hazard to the environr.ent. 

3. Personnel Safetv. The test described herein produces no additional 
personnel safety hazards other than normally associated with per
forming instru~ent testing. 

4. Equipment Protection. In the performance of each test described 
herein, care will be taken to insure adequate equipment protection as 
follows : 

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

b. All passive measurements (Spectral Analysis and Oscilloscope 
observations) of waveforns and signals from po\tered instruments 
shall be performed using high input impedance probes or inputs 
(2 • 1 1 Meg ohm) to prevent loading of signals. 

c. In all Time OoiTl3in Refiectorr.etry and Impedance measurements. power 
will be removed from the unit under test and low level test 
Signals prescribed in Table 4-1 shall be utilized by inserting 
test signals on appropriate conductors of Cable IT35921. 

1 of 9 PAGE __ _ 
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C-4 

:... -l ~: . ..:l: r::-;:::a I!\-S:,:..i "'::'';S..i::,~.'·!:'\73 := :~:_::5 ,!.',: 5: ~\:.:..s 
FROM LOOSE PM TS ;.tJ:i; iC~ c .. :c .. :::;~ C~:: ,'~~. :-:::;; 
Y~A.'o\?- 7023 

, C-:II 04 
i ';':<4-:1 ~&3 

Table 4-1 ktive r-'easure:;-ents 

Act i ve Si gna 1 Parar..eter Time Domain Reflectowetry IlT:t'ecance 

Voltage 225 mV nomi na 1 (i nto 50 i 5V nrs 
ohm base) 

Frequency ~-- 100Hz. 1kHz. 
10kHz. 100kHz 

Current ~ lOrnA < lOOmA 

Other 22SmV. 110 picosecond ---
. pulses 

B. Prerequis ites 

1. The Shift Supervisor/Shift Foreman shall be notified for concurrance 
prior to the perforli'~nce of those measurements.~~1i~~L~]rr~~~ 

«efA!'Pf1fn"1'"~Jf4I* •. ~ 
2. lnstru!i'cntation personnel shall be assigned to assist in the perfor

mance of these measurements. 

3. All measurer.ents and test instrumentation shall be in current calibra
tion (traceable to NBS). 

'. 
4. The Shift Supervisor/Shift Foreman shall be notified prior to starting 

and upon completion of the measurements. 

C. Procedure for Performing ~asurements 

References: 

1. Endevco Dwg. ~. AE-E0401. Specifications for It>del 2652M4 Charge 
Converter YM-AMP- 7023 ,Sheet 3 of 3). 

2. SpeCification "'dnual for Endevco Model 2276 Accelerometer. 

'3. Burns & Roe Dwg. 3024. Sh. 105. 

4. Burns & Roe Dwg. 3343, Sh. Z. 

5. Bu,-ns & Roe Dwg. 3045, Sh. 17. 

6. Burns & Roe Dwg. 3314, Rev. S. 
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STEPS 

11" -=. ... 

7. Burns & RJe D .... '9. 3174, She 7. 

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

9. Instruction I'.anual. TeKtronix rodel 1502 roR. 

10. Instruction f".anual. Hewlett Packarci I'odel 4274 Multifrequency LCR 
Heter. 

11. Instruction ,...anual, Hewlett Packard Spectrum Malyzer U-bdel 14IT. 
85533, 85528 Modules). 

12. Instruction Manual, Nicolet I'odel 444A-25 Spectrum ~1alyzer. 

13. Instruction f"cnual, Tektronix M:ldel 335 (Scillcsccpe. 

14. Instruct ion lAcnual, Lockheed Store-4 Recorder. 

15 •• Instruct ion f1anual, Tektronix SC502 Cscilloscope. 

16. TEe CoIT\JOS ite Electrical Connect ion Diagram, vr~-AH?-7023 (see 
attach::-ent). 

1. rt>tify Shift Supervisor/Shift Foreman of start o~ test on YM-A:'1?-70~ 
e 9t 7 . 

2. Rerrove all po\·:er from YH-AM?-"70zS' (Channel ;t). 
3. Re~ove cable 1"13598I (Channel .~~~ cabinet 216 •. 

1 

4. I.t ing the Hewlett-Packard f-bdel 4274 (or equivalent) Jrrpedance Bridge rreasure 
the capacitan:e and irrpedance at the following test point •. 

TEST POINT 'It FROM TO 

a. 
9t7J,' 

Cable lT359BI' (Center. Cable 1T359g1 (Shield) 

Conductor) .. 

* Test Connection in Cabinet 216. 
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F'::':;t'''\ LOc)S~ p~; ,S ~'~~'\: -: ~~ :~:\:-'::: :':;': I:~ ~ :;, 
Y~-A."F- 7023 

: a..
"--., 

,j 
I~---------------------------------------------------

K~CO,j the dc~a re~~ircd below: 

J 

TEST POINT CAPACITANCE IM?EDAriCE 

Frequency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz 
.-

a. Cable IT )O.~ ~J 7. \:;-Id 9.:J JL 
35981 :l1 ~ \- JG,'sr. F I - :)09 i\ f" .-'-

, '" _47.~L .J '25'. ~ '" Center Conduct I 
() .- -8,5 

or to shield 

t 
5. Us ing the Tek:ronix ~bdel 1502 (or equivalent ~TO?' uni:) perform TO? r:easure

men:s on the test point given in Step 4. 

Record the data below: 

Instrument Strip 
Test Poi nt High R low R Sett i nqs Chart 

@ N ft. @ N ft. Ali;) 1 Range r1ul t Nur...be r 

a. Cab'le IT3598I 
ioof;/.L IO? - S/ 

Cent~r COIlJucto,r 5'"OO ... ~ /)..~ 
to Shield 

,- -

6. Using the Keithley t-bdel 177 (or equivalent Ot-'.M) perform resistance ~asure
ments on the test points specified and record values in the space provided. 

PAc: 4 of 9 
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-------------- C-7 

·OJ f 
.... ~ ..I.-~ 

;~,j~~ _,~~.~~ ;'';':.7S ~J:\~~~~ C.-:.;';G:: Cj,''',~~~:~R 

Y~-h."·F- 7C23 

POLARITY POLAR! TV 

From = + i To - - From = -; To = + 

TEST POItiT FROM LINK TO LINK RESISTANCE RESISTANCE 

a. 
Center 

Conductor 
+ 

IO.e ~lL 31,5 ~1L 

7. Ca~lnect the TE:C Current r''Qnitor/AC Coupling Test Fixture bet\-Jeen LPi-I amplifier 
and Catl~ IT35921 per t~e followi~g diagram: 

1) !AC:u..~ !-! 

C'III~ lTJS:i81 Center Conductor (8~.Cl 

Held 
Side 

l?" ~llflrr Outer Conductor (e~C) 

.' 

nSf r:r.:nu: 
NOTE: This circuIt provides .ddltlcna.·nccess to sign,., .nd ch.r;e convertrr Curr~nt 

1) Sen .. eo=.:e1.;o ot &II ~c.:' by co_actica a !:Ie vi:b plus' 1 (lip-Ill 
of ~iC coz:z:.ceo~)· and 1 C,rou=4 of eNC cor~.ceor) •• 

2) Ace.ss co eha .1~al chroulh a dacoupl!nl cMpac1cor is P~ov1d.d b7 • esc 
eor_~.ce1~s pluls , (S1111Al ol !NC) and J C,roucd of !NC) .• 

• Conu.eetons proyld. for prop.r polaricy. 
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8. Connect a Kiethly "'odel 177 DM."1 (or equ;v=lent) in series wi~h center concuctcr 
oflJ359~I (BNC) by ccnnecting across plugs 1 and 2 (the two red plug's) of tr.e 
TEC Current Monitor/AC Coupling Test Fixture. 

9. Connect a TEC 901 isolation Am;:>lifier with a oNC to Banana plugs 3 (ground) and 4 
(signal) (the two black plugs) of the TEC Current l"onitor/AC Coupling Test 
Fixture. 

10. Connect an FI~ Recorder to the output of the 901 A~l i fier (the TEe 901 
operating in differentidl mode) and start the recorder. 

NOTE: Recording will continue through Step 17. 

11. Apply power to YM-AI"?-7023(Channel B. and verify ~peratior. t~[pu':lh norrr.~ ~ 
instrumentation procedures. ~: ~)'\. v-~ .:...-'\~? .w. -pc-<-V'<.' ; ~ * ~YN--v ":, O,{'C\. "J -f-"!- -(). -«1 ' ;;; - iT""" 
Using the Kiethly MJdel 177 OHM (or equivalent; Pre:esion = + 1:) r.E2Sure the 
current at the signal test point. -

12. 

Cabinet 
SrG~1AL 216 TEST LEAD SCALE iEAOING --

TEC Current! 
a. Monitor 

2..0 Iv... ~ I 1:l mOo 
Plua-l [~ ? . I 
Plug-2 

13. Using the Kiethly M::>del 177 OMr~ (or equivalent; Z;!.. 10 7 OHMS, Range 0-2000Y, 
Precesion =::. a) rreasure the DC VO.ltage at the signal test j)oint. 

CABINET 
SIGNAL 216 TEST LEAD SCALE READING --

TEe Current/ .. 
a. MOlli tor LOoV' 3.5':"3 V Plug-l ~~~ P1UQ-3 

~GZ 6 of 9 
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I 'F:.:;. Y. 1 ., 
~, ---------------------------------

g. Us;ng a iek~ron;x fudel S::SJ2 (or equivalent) oscil1osco;:>e observe the wave
form at the signal test point: 

CABINET 
SIGNAL 216 PA.qA~~ETER 

TEC Current/ 
J(Jl-5~ Photo //)7 - 5"3 a. Monitor Photo Photo 

Plug-4 SIG Time Base ~ Time Base ,2j!\.uc.. Time Base --Plut-3 Shield Vert Ga i n -1..ini. Ve rt Ga i 11 .J.:4i Vert Gain --

Sync the oscilloscope and photograph the waveform using up to three time base and 
vertical gain settings. ~'.ark the back I)f the photographs with the instru::1ent tag 
number and parar.eter rreas uredJ 

15. Using a Hewlett-Packard Spectrum Analyzer (r-bdels 14lT, 85533, and 855~, or 
equivalent) perform an analysis of the test Signal for spectral content: 

CABIUET 
. 

S I GtlAL 216 PARAMETER PHOTO , 

TEC Current/ 
I ()'7 -5'1 a. Mord tor 

Plug-4 SIG 
P11Jo-3 SHYELD 

Before photographing each scope presentation adjust analyzer for best spectral 
resolution. Record critical analyzer parameters e.g., RF bandwidth, RF band
width and sweep speed on rear of photograph as well as parameter analyzed. 
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o I ~/J.w. 

, 

/..o~ /?~/~ 
/17 db Leo5 

-j() 

16. Using the Nico12~ M:>del 444 FFT Analyzer (.vr equivalent) perform FFT analysis 
of signals from the signal test point: 

CABINET 
SIGNAL 216 PARAi~::TER PHOTO # 

OR PLOT 

TEC Current/ 
*a. Monitor .~ ~ . ./ 

PluQ-4 3IG 1(.1- ,) J 

Plua-3 Shield 

If PSD plots from the siQnal show high or unusual amplitudes, utilize the 
zoom feature to provide finer resolution and obtain PSD data in the fre
quency band of interest. 

( ) c.,; . ./l I~ /~, / '-d. Z ~') v//{;/P.-O 

~ l,9natu,'e/Date 
'. 

17. Continue recording the output signal from YM-AMP-7023 for a period of 10 addi
tional minute~. R~move amplifier and FM Recorder when complete. 

18. Rerrove all power from YM-A'~- 7023 (same procedure as S.tep 2). 
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y;~-;,,:~?_. 7023. 

19. Re::nve the ITC Current I-bn1tor/AC Cou;Jl ing Tex.t Fixture. 

iL.J::l. L _-. __ _ 
I F=::.-V. 1 

20. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing on 
m-AMP-·7023. 

I hereby certify that this Test Procedure has been corrpleted as written and that 
all data has been correctly entered and filed as requested. 

.. 

TEe Representatfv~~~ 
rnC!tur~'oate 

Instrumentation 
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FIELD SERVICE DATA SHEET 

::L Page No. __ _ 
C-13 

DATA SHEET - PL~T: 

UNIT~;l=-_ RUN _=2.,-- DATE )0/ ... ·) /"') ~t.. .. '\. .. 
) 

TIME TAPE fe PWR TAPE iJ){ 

START __ _ 1.50 SPEED Is" ips 

STOP ___ _ BAND r:t:.,1 I -:2),~c:.+ 

ROD POSITION: GROUP _. __ _ GROUP GROUP _. __ _ 

BORON (ppm) EFPD ___ _ CYCLE ___ _ 

RECORDER 
CHANNEL 

1 

2 

3 

9 

10 

11 

12 

13 

14 

COMMENTS: 

SIGNAL AMP BW GAIN VDC 

J '(Ie--
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TEe Form No. 

UNIT Z 
TIME 

START .' Z : S-r
STOP i.' (;£1 

fmD SERVICE DATA SHEET 

C-14 

DAtA S~EET - PLANT: 

RUN_ ..... I_ 
TAItE ft 

$0 
12-0 

//Y}.::C 

DATE 

PYa TAPE 

SPEED 

BAND 

Page No. 

L ~' L.7l ; /'<:-iC.' 

Ll2:.4 
/5'" ips 

FlI! ~/J),"r--~c-{ 

ROD POSITION: GROUP _, ____ ; GROUP _, ____ - GROUP _, __ _ 

BORON (ppm) 

RECORDER 
CHANNEL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

COMMENTS: 

EFPD ___ _ CYCLE ___ _ 

SIGNAL Blot GAIN VDC 

CAL I t?A r-\,. I c' AJ :y.: 

I 


