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Section 1 

1. INTRODUCTION 

Durinq 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 Syste111 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-7 023 

and 500 feet for YM-AMP-7 025. 

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. 

2-1 

�'c·.· ir 



I 135931 1135941 

L = 85 ft. I. = 115 ft. 
p = 120 ft. p = 136 ft. 

7023 \ \ 1135921 
L ; 191.8 ft. ' 

'" 
YH-VE7023 

p = 246 ft. 
G G ,_ 6&.: 6A-R 6A-

'ONTROL CAD 38 

INNER OUTER \ ENDEVCO 
PENETRATION MDL 2657M4 

TRIAX 

CABLE SUPPLIED 
BY ENOEVCO 

7025 T' YH-VE-7025 

2..Z 

1135981 � J ) L = 371.4 ft. ENDEVCO 

p = 430 ft. MDL 2652H4 

EAM£__ 

I 135991 1136001 
L = 110 ft. L = 95 ft. 
p = 220 ft. p = 110 ft. 

Figure 2-1. YM-AMP Composite Electrical Diagram. 
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Table 2-1 

TERMINATION POINTS FOR YM-AMP MEASUREMENTS 

Signal 

YM-AMP-7 023 Signal 

YM-AMP-7 025 Signal 

I dent i ficat ion* 

Cable IT35921 ( coaxial) 
Cable IT35981 ( coaxial) 

*Cables connected to Cabinet 216 before testing. 



Sect ion 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 D omain 
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 

detailed procedures which were followed during the measurement program, 

and a summary of measurements is presented in the next section. 
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Section 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�a 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.lk (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 10.4k 7.2k 9.2 10.8k (37.8k) 

*Values in parentheses are the reverse polarity readingi. 

v 
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STRIP CHART 107-l 

Cable - IT3592I 

_...._1--·- � 
� �- ·-t---J %--'-r f.!.- -- 1-::,.;.c."T = .. <O • 
� -= +�-� �-�---- � 

r:: <>� 

� r::: 
-<� 1-'--T-• . .., 

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

Setting - 500yp/div 

Range - 5�.6 ft/div 

:;ensitlvity - 0.25 

Filter - 15 Hz 
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STRIP CHART 106-l 

Cable - IT3598I 

�;etting - 5001-'P/div • 
�ange - 52.6 ft/div 

r- 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 IT35981 

�:- �'=+= t::::= :?��-�- -=.:,.:- -�;-r:: --- ,_-
-F,:.t.- f�t-- f-7-

fF- --f--

::it· t t i ng - SO Om p/ d i v 
!<.Jnge - 52.6 ft/div 

Sensitivity - 0.25 

·:, l te r - 15 Hz 

\;d hIe die I ec t ric - pu I y 

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



Instrument 

YM-AMP-7023 

YM-AMP-7025 

7025 (replaced ) 
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Table 4-2 

Current ancl Voltage t"easurements* 

Current 

4. 39 rna 

0. 58 ma 

1. 72 rna 

*Measurements between LPM amplifier and cable. 

Voltage (VDC ) 

29. 6 

34. 7 

35. 3  
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. . . . . . . . . . . .  � . . . . .  ..------- ... ........ ......._. t I 

Photo 107-l 

Time - 20�sec/div 

Gain - 0.2 V/div 

Signal - SIG 

Photo 107-2 

Time - 5msec/div 

Gain - 0.2 V/div 

Signal - SIG 

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

Time - 5msec/div 

Gain 2 mV/ div 

Signal - SIG 

Photo 106-2 

rime - 51Jsec/ div 

�ain - 1 mV/ div 

_; i g n a 1 - S I G 

Figure 4-5. Oscilloscope Waveforms from YM-AMP-7025 Signal. 
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Pho t o  107-52 

T i rne : 5 IS e c I d i v 

Gain: 1 mVIdiv 

Si�nal: SlG-Shield 

Pho t o  107-53 

Time: 2 msecldiv 

Gain: mV I d i v 

Signa l: SIC-Shield 

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



-20db 

4-10 

Photo 107-3 

::\..J - 3 KHz 

Scan width - l MHz/div 

Scan time - 1 sec/div 

Attn - 0 

Log Ref - -20 db 

SI� 

FrequeiiCY (r1Hz) 

Figure 4-7. High Frequency Spectrum of YM-AMP-7023 
Signal. 
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4-11 

Photo 106-3 

BvJ - 3 KHz 

Scan width - 1 MHz/div 

Scan time - l sec/div 

Attn - 0 

Log Ref - -20 db 

SIG 

Frequency (MHz) 

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



-lOdb 

4-12 

Photo 107-54 

3W - 3kHz 

Scan width - 0. 5 MHz/div 

s�an time - 1 sec/div 

,1.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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!) 

- 2·1Jdb 

0.0307 RMS 

500 

Frequency (Hz) 

0.00 1 75 RNS 

Frequency (kHz) 

4-13 

1000 

Photo 107-4 

1 KHz Range 

+iO db Reference 

Photo l07-5 

1 00 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 

-..JO db Reference 

Frequency (kHz) 

0.001/� RMS 

Photo 106-5 

1 KHz Range 

+40 db Reference 

) 500 l:JjQ 

Frequency (Hz) 

Figure 4-11. Low Frequency Spec:tra 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. 



Section 5 

5 .  INTERPRETATION OF MEASUREMENTS 

Due to the lack of detailed in formation 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 rna necessa ry 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 rna to the cha rge 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. This attenuation would be proportion a 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 convertet• replaced the 2652r�4, but scope photos 

of the output waveforms show no significant increase of amplitude .. 
After replacement, the output current for channel 7025 only measured 

5-1 
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1.7 ma through a 2k resistor attached at the signal input. Even if the 

ne�'l charge curwert(::r operated at the 4 rna curr€'1t level, it still was 

not bci ng provided enough current. Therefore, the same situation would 

exist as with the original charge converter. 



Section 6 

6. CONCLUSIONS 

Based on the measurements and an overall interpretation of the 

measurements, YM-AMP-7023 and YM-AMP-7025 are not operating properly. 

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

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_7'-t_O __ _ 
1. Does work represent a change or modification to an existing system or component? If yes, an ap· 

proved change modificauon is required per AP 1 0 2 1 .  f 
C/M No. tJ ,..1. Yes ---

2a. Does work requires an RWP? Yes ---

2b. Is an approved procedure required to minimize personnel exposure? Yes __ _ 
3a. Is work on a OC component as defined in GP 1 008? 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 PORC reviewed, Superintendent approved procedure is not required for this 

work because it has no effect on nuclear safety. !Applies only if 3a is Yes and 3b is Nol. 

f\J!j 
DATE 

No � 

No ./ ---

No v 

No v 

No v 

5a. Is the system on the Environmental Impact list in AP 1 026? Yes ___ f\lo ./ 

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. 

UPIIT SUP! :SU?V Of OPEAAl'ONS DATE 

7 .  Plant status or prerequisite conditions required for work. !Operating and/or shutdown) 

QC Dept. review, if required tn item No. 3. 

DATE 

Does work require code inspector to be notifiP.d? 

11. 

Yes No � 

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

12. Code Inspector Notrlied Name: Date ------------------�------------------------ -------
c �d!Ju--=-;__..:;.,��<'- ------- Date 9./.""' 3 ,/)�,� 13. Shrft Foreman's approval to commence work: 

lniual 1f Sh1ft Foremiln Signature 1s not requrred. 

TMI-154 '2 80 

... -.;: __ ; ............. ·......:..- .. ·- .. --- ....... 
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� .I 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,zsor I ec.tl" l'fe4.FtN��.,-eds 
.sl�a,_, /l��«.k .B t/rrt:,. 

Purpose: -r- : / ../ _ · 0 : cf�, ,..,,,� 

3. D escription of system or component to be worked on. 

Yll1- AMP- 7tJ2 3 
7:? SAe-d 

v .. A L1AAP 70Z:;o ,.__ j a..rr�t�e,Jt!!!-d . I .../... / /' ,,-1- ,, -, - ..J ......- uuh··�-e.:r 5"rr,...., C"-t'""e,..rs-. 
4. References: 

5. Special Tools, and Materials required. 

6. Detailed Procedure (attach additional pages as req uired) 

Unit No. 1 Chairman ·------ Date ______ Unit No.2 Chairman. _____ Date ------

• UNIT SUPERINTENDENT APPROVAL 

Unit No. 1 ------ Date ______ Unit No. 2 ---�- Date ------• Standing Procedure -------------------
Supervisor of �C 

• tl:ote: These approvals required only on N uclear Safety Related/Radiation work permit jobs . 

.:·. -��--.-------:....-..-.:. ----·--· ·=· ---·&.:.-.. ........ .....,;,t,_ . ___ · •• • •  _ .. -· 

� 
�· 



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

Ill llli111= 
SIGNALS FROM LOOSE PARTS MONITOR TP-107 
CHARGE CONVERTER YM-AHP-7023 REV. _ ft. _ l . .  ··- . .  

Technology for Energy Corporation ·APPROVED DATE 

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-1?-7023 from t;,� Reactor Building TMI Unit 2. The tests specified ir. 
this procedure are designed tD assess the condi tion of the in-containh.ent 
instrument module (acc�lerometer, charge converter) , ass ociated cabling , 
and read�ut devices. This assessment will requ i re the use of Time Domaii1 
Reflectometry (TOR), Impedance (Z), Spectral Analysi s (frequency dom�in), 
and general osc illoscope observations (with recording) of wavefor� 
from/to the unit under test (UUT). 

YM-AI'-?r- 70Z:; - Sfeo..,., C-en.rrJ�:- 8 
PROCEDURE (AD�UNISTRATIVE): 

A. Limitations and Precautions 

_, 
/v C <- t;/ 

J·. �·�-

1. Nuclear Safety. ) Loose Parts Jtbnitor Charg� Converter YH-Mi?-7023, 
l ocated at elevation 34i', is part of the overall Loose Parts Survei 11 ence System. Qiit'IJM.W:BaiPoWO:iA�jtiW\'iftifem;rr;; IFI!!set'*tHI'!ftlWSfD*4)ttemtlJX#t¥*i¥-i*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
d ucing 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. Equiprr�nt Protection. In the performance of each test described 
herein . ca re wil l be ta�en to insure adequate equipment protecti on as 
follows: 

a. In all cases actua 1 test hookups to the Unit- 2 instrumentation 
: shall be made and ver ified by Instrumentation Personnel. 

b. A11 passive measurements ( Spectra l Analys is and C5cilloscope 
observations) of waveforns and si gnals from powered instruments 
shall be performed using high input impedance probes or inputs 
(Z • > 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 util ized by inserting 
test signals on appropriate conductors of Cable IT3592I. 

1 of 9 
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.:�.·', . ·•. ·\ 
------------------------------ A-5 NO. 

IN-SITU fo'.EASUREHENTS OF CABLES AND SIGNALS TP-107 
FROM LOOSE PARTS f()NITOR CHARGE CONVERTER 
YM-AMP· 7023 ____ _ _ TEC REV. 1 

Table 4-1 Active Measurements 

Active Signal Parameter Time Domain Reflectometry Impedance 

Voltage 225 m'l noini na 1 ( i nto SO 
ohm base) 

i SV rns 

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

Current i lOmA < lOOmA 

L Other 225mV, 110 picosecond 
- pulses 

_____. _ _...,.__� 

B. Prerequisites 

1. The Shift Supervisor/Shift Foreman shall be notified for concurrance 
prior to the performance of those measurew2nts. �����J 

'fH!P� 
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 Owg . 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, Sh. lOS. 

4. Burns & Roe Owg. 3343, Sh. 2. 
s. Burns & Roe Owg. 304 5 • Sh • 17 • 

6. Burns & Roe Dwg. 3314, Rev. 8. 

PAGE 2 of 9 



·· .. · ... 

STEPS 

7. Burns & Roe Dwg. 3174, Sh. 7. 
8. Burns & Roe Owg. 3045. Sh. 17. 

9. Instruction Manual, Tektronix I!Ddel 1502 TOR. 

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

11. Instruction fo'anual, Hewlett Packard Spectrum Analyzer (1-t>del 141T, 
85539, 8552B Modules). 

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

13. Instruction fo'.anual, Tektronix Model 335 <Sci1 1 cscope. 

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

15 • •  Instruct ion f1anual, Tektronix SC502 Cscilloscope. 

16. TEC Corrposite Electr ical Connection Diagram, Y:�-AHP-7023 (see 
attachiil!nt ). 

1. ,.,t ify Shift Supervisor/Shift Foreman of start of test on Y�1-A:·1?-7023. 

2. Rerrove all po1·1er from YI�·AM?-'7023 { Channel 6). 

3. Rerr.ove cable IT3592I ( Channel 6) in cabinet 216. 

4. U; ing the Hewlett-Packard l"odel 4274 (or equivalent ) lrtl>edance Bridge rn:!asu:-e 
the capacitan=e and flfl>edance at the following test poin t • . 

TEST POIUT * FROM 

a. Cable IT3592I ( Center 

Conductor ) 

TO 

Cable IT3592I ( Shiel d) 

* 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 jREV. 1 

Record the data required below: 

TEST POINT CAPACITANCE IMPEDANCE 

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

�f � 1!;;-/,_r-v-. 
a. Cable IT 

&% ~ 35921 Z2-1Vf /D·3tJf- ID•51Vf ?,zJC/ 
- �'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 Point High R Low R Sett inc;s ��art 

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

a. Cab'le IT3592I 

Centt:r ConJucto_r 
/t•7-/ 

to Shield 

6. Us i ng the Keithley 1-bdel 177 (or equ i va l ent Df!'.M) perform resistance �asure
ments on the test poi nts spec i f i ed and record values in the space p rovided. 

PJA.G: 4 of 9 - - · ·--······ -----
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A-8 
NO. 

TN07 TEC IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP- 7023 RE'I. 1 

<._ol.. &N0& 2.0 l) j:_ f}iJ IV{:;t=:-

TEST POINT FROM LINK 

Center 
a. Conductor 

{+) 

TO LINK 

Shield 
(-} 

POLARITY 

From = +; To 

RESISTANCE 

/{),I 'I k: 

POLARITY 

= - From = - ; To .. + 

RESISTANCE 

3.1, Z3 j(. 

7. Connect the TEC Current f-bnitor/AC Coupling Test Fixture bet\-1een LPr·l amplifier 
and Cabl� IT3592I per t�e following diagram: 

lac �To K4�:�• �77' 
�11 flrr A LF'H Center Conduc:>�r (!:'jC l -. · · C•Clr lfjfd:ZI Cer.t�r Con:l�octor (9�•:) 

l!:l �;:::"' - I "��� ;�:!' Rz: 
I .Olllf = I� 

_....;;:;;...._.....;;::;_..=:;;,_ '-----. 3 kV I 0 -�� 
I:.ACX /-5) .,./"0 4 I suo: 

LPM �llfler Outer Co�uctor (BNC) 

.. 

/' Clblt ITJSSZI Outer Ccnductor (<'.C) 
!laca (To TtC 901) 

TtST F!� 
"OT[: Thtt circuit provides ldd1t1cntl·ICCtl5 to signll\ 1nd ch1r;e converter current 

1) Ser11� COCDICCiOD ot ao -=-tCir _, C0aDICC1C¥ a JHC vi:h plu&J l (li��l 
of !:ll; COCDICCO�) • and � (I:'Ou:-.d of !IIC COIIIIICCOr), • 

Zl Acceu co the Upal t�.:ouah a decou� l!:ll capacitor 11 p:O'"·ided �'/ a 8,C 
connecti�l pluca 4 (s1aa.l ot !NC) ane 3 (&roucd of INC).• 

• Conaacc1ons provide far proper poler1t1· 

5 of 9 
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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 ,REV. 1 

8. Connect a Kiethly f.'odel 177 DMM (or equivalent) i n  seri es with center _conductor 
ofiJ35921 (BNC) by connecting across plugs 1 and 2 (the two red plugs) of the 
TEC Current Monitor/AC Coupling Test Fixture. 

9. Connect a TEC 901 Isolation Ampl i fier 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':'lpl ifier (the TEC t;(ll 
operati ng i n  differenti al mode ) and start the recorder. 

NOTE: Record i ng will cont i nue through Step 17. 

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

12. Us i ng the Ki ethly M::ldel 177 Ofo1M (or equi valent; Preces i on = .:!: 1�) !lE asure the 
current at the si gnal test point. 

SIG:;AL Cabinet 
216 TEST LEAD SCALE lEADING 

HC Current/ 
a. Monitor "2..0""- � 4,3 y MotA Plua-1 f�l Pluq-2 

13. Using the Kiethly fobdel 177 OMr� (or equivalent; Z; � 107 OH:-c.S, Range 0-2000V, 
Precesi on = .:!: 1%) rreasure the DC Vo.ltage at the signal te:;.t point . 

CABINET 
SIGNAL 216 

TEC Current/ 
a. M011i tor 

Plug-1 
Plua-3 

TEST LEAD 

. .  

�:� 
PAGe 6 of 9 
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A- 10 

TEC IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM lOOSE PARTS MONITOR CHARGE CONV ERTER 
YM-AMP- 7023 

I NO. TP-107 

I FE/. 1 

14. USing a Tektronix Mbdel SC502 (or equi valent) oscilloscope observe the waveform at the signal test point : 

CABINET 
SIGNAL 216 PARAMETER 

TEC Current/ 
a. Monitor 

Plug-4 SIG 
Plut-3 Shield 

/'a...� ""'f. 
Photo ;o 7- 1 
Time Basezo.-t-5 
Vert Gaino,z.v 

�� 

Photo ;o 7- z.... 
Time Base .:--,..,s 
Vert Ga i rv.-z.v 

Photo 
Ti�re Base 
Vert Gain 

-
-

' 

Sync the osc i llos cope and photograph the waveform using up to three ti� base and 
vertical gain settings. P.ark the back of t he photographs with the instrument tag 
number and parameter measuredJ 

� / C/<-4 1 /� ;?." ::!-' 
ignature/Date 

15. Using a li:wlett-Pac!<a rd Spectrum Analyzer ( r-1odel s 141T, 85538, and 8552, or 
equivalent) perform an analysis of the tes t s i gnal for spectral content : 

CABHlET 
. 

' 
SIGNAL 216 PARAMETER PHOTO I 

TEC Current/ /c?-·3 a. Monitor 
Plug-4 SIG 

�-----·� Plun-1 C:HIE'LO 

Before photographing each scope presenta t i on adjust ana lyzer for best spectral 
resolution. Record cr itical ana l yzer parame ters e . g., RF bandwidth, RF band 
width and sweep speed on rea r  of photograph as wel l as parameter analyzed. 

------ - - ---·-

J 

· -----·- ---- ·- . --· ··-· - . 
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SPE:CTRUM IOENT 

A-ll 

I NO. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-107 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER ��� 
YM-AMP-7023 �·. 1 

FREQUENCY AMPLITUDE REMA.C�KS 

Sc-ivS - 0 
v Jll ,z_-

�-�$;/( Stiria:Ure/Date 

16. Using the Nicolet M:>del 444 FFT Analyzer (or equivalent) perform FFT analysis 
of signa1s from the signal test point: 

CAB WET 
SIGNAL 216 

TEC Curren t/ 
*a. Monitor 

Pluq-4 
Plua-3 

PARM::TER 

3IG 

Shield 

PHOTO F. 
OR PLOT 

;c:>7-Lj 
L'07- 5' 

I!< II J 

;(a::.'/� • 
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. 

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

18. ReiTOve all power from YM-AM?- 7023 (same procedure as Step 2). 

PAGE 8 of 9 ·- ---.. �-· ·-�----'----..:----·-·-�----· -------··�--- �-----· ....... _._ _______ ... ·-·-
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TEC 
A-12 

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

NO. 
TP-107 

RE'1. 1 

19. Rero ve the TEC Current r-t>n1tor/AC Coupling Text Fixture. 

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

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

•' 

---·---�· · -�- -- ----

TEC Representat; vea ;:5::;/1' CJ/�1 /so 
Si-gnature/Date ' f 

Instrumentation 
Si gr.at ure/Date I 

PAGE 9 of 9 
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TXN 
CD 1 

s l  o 1 4 
T X N  

C D  

1 

a ToT 5 
T X N  

C D  

1 

8 I o ! 1  
T X N  

1 

8 ! 1 I o 

S Y S  

;) 

IY!M I  

G E N�RATION C O R R E CTIVE MAINTENANCE SYSTEM 

CM STAT US ACTIVITY F O RM 

A- 1 4  

COMPO N E NT DESIGNATOR 
\ 

LOCA T IO� U N I T  
L 

JOB WOR K 

COMP. COMP. 0 TYPE AUTHOR IZATION 

TYP E ·  I D. 0 N U M B ER 

p 

8 1 2  16 1 7  '22 23 '2� 28 32 

" '·� e 11 ��h ,1 �\ o I J  6 l o  0 2 C M ��c 151 7 1 1 0 

R E Q U EST DAT E 

MO D A Y  Y R  

33 38 

o!(.l ;?lo s ! o 
� 

A 

c 
T 

4 

A 

A 
c 
T 

4 

A 

A 
c T 
4 

A 

A 
c 
T 

4 

A 

. 
ECM 

N U M B E R  

47 51 

p 
R E SP. LOCAT I O N  

p 
ASSIST I NG 

p 
ASS ISTING R R R 

T loR CO NTRACTOR T CONTRACTOR T CONTRACTOR 

ie'G y y 67 71 

a 0 3 (� tJ I T 
PURCHASE R E Q U I S I T ION PURCHASE O R D E R  

N U M B E R  NUMB E R  

59 66 67 

I I 
STATUS HQ.D 

COD E  STA R T  DATE R E LEASE DATE 

39 40 4 1  45 47 52 

� � � � � � � 
Q I 1 I I I I I I 

0 I 2 I I I I I 

0 1 J j_ I I I 

0 4 I I I I I 

0 I 5 I I I I I I 
Q 1 6 I I I I 
0 I 7 I I I I I 

Q I 8 I L I I I I 

I _l _1 I I I 

5 1 0 I I I I I I 

5 , 1  I I I I I 

5 1 2  _I I I I I I 

5 1 3  I I I I I I 

l5 , 4 I I I -1- l__j_ 
5 1 5  . l · - I . I . •  - _l -- . I I 

5 1 6  _1 I I I I ' I 

73 
! 

SIM APPROV A L  F I E LD WOR K 

TO COM M E N C E  COMP L E T I O N  
�� WOR K D A T E  

CO MPL MO DAY YR MO DAY Y R  

53 
I 

55 56 I I _fil 162 I I f:-7 

I ! J I I I l 
OUTA G E  HOLD 

PA R T  H O L D  

QUAL ITY CON TR O L  PA RT H O L D  

QUAL ITY CO N T R O L  PROCE DU R E  H O L D  

OP E R A T IONS HOLD 

CHAN G E  MOD I F ICATION HOLD 

ENG I N E E R ING H O LD 

P LAN N I NG HOLD 

MANPOW E R  NOT AV A I LA B L E  

A T  POR C  

A T  QUA L ITY CO N T R O L 

AT U N IT SUP E R I NT E N D E NT 

AT R E A D I NG 

POST M A I NT E N A NC E  T E ST H O L D  

A T  A L A R A  
1\• 1 ' � .  T f\11 t ·' h )  
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B-1 

..... . ; 
RECOMMENDED 

PRIORITY 

D E S C R I B E  

MALF U P; C :  I O N  

D H  

M O D I F I C A T ION 

DESIRED 

I' 
6 

� 
I 

(' 
r- lr <=> 

!:"' lrt 
' •")'\. c._ +l � (. " � 

, ,.. l c  k I r �  ,,�, . 1.-. 

e l  In I I'  0 c. I� d u  r � { � ,.. � � /1 " ., ... ( ,. ( , 

1- s 
I 

CAUSE OF 
MALFUNCTION 

(IF KNOWN) ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
ORIGII:ATOR'S Qj&/(� 

SUPERVISOR'S (k��/.z�g� EMP NO %?. EMP. HO. 

0 I &- I 0 � I f-1? /. 7ls"�f1 . I 
ORIGINATOR'S SIGNATURE E SUPERVISOR'S SIGNATURE 

..,._.: ;. .  -� �::.;,  \. •.•Olf � GC 
co:::£ 

t ;c:.·  .: -. SPI�L ... 
o i J 5 o J :JtT�I/J ���, 1 r 

't>oc:/£6 �(;. ?rC:.i"''{ Ac<uv.../ :Wz 
ACCIJL''· T 
NUMBE� 

"" x coo 1 
7l9 7 � 1J o I r � I I 

PLA� r CCI�O'TIO•: 
sv OP �r :� <;f ..,.� '"R 

I I I  I I  v / 

NPAO FAILURE 

YR I MO I DAY 

T I I I I - . ·  . .  · - AEG �t,.y OUTAGE STATUS " . ..... : CHG/MOO .. .. : . . ' . .:.: � . . - . 
... 

0 () 0 0 

limits and Precautions: 
a) Personnel 

b) Equipment 

c) Environment 

d) Nuclear 

AGENCY 

CODE 
NUMBER 

... 
1 1  1 1  T 

Com�ly with th8 Provis i"' f'1 �  
set forth i n  /�P 1002 vii i ;  
Met Ed  Safety Manual 

CODE CAUSE 

COD£ ... x 

i ... 

l tJ  

NSUi{E wcm:: ARE.�: CLEM�Er� _ Post Maintenance Testing requirechnd Acceptance Criteria. UP AT CmJlfLET!ON Qf JOf 

HOLD 
CODE 

T 

ORIGINATOR - SUPERVISOR -SUPERVISOR OF MAINTENANCE- MAINTENANCE FOREMA�l 
J 0 6  PEF\fOr\t.iER- MAIN1 ENA�CE FOREMAN- SUPC:�VISOH Or: M ·' ,' �'JTE �  · " ' '  · •  \ . -. "' . , ,,, , ._. _  

� DATE 

START 

HR MIN 

I l I 

. ,, ·-� ... ---,--·---� 

, 



B- 2  

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

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

1 .  Does work represent a change or modification t o  an existing system or component? I f  yes. an ap· 
proved change modification IS required per AP 1 02 1 .  

2a. Does work requires an AWP7 

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

3a. Is work on a QC component as defined in GP 1 008?  

C/M No.  __ -L.J./t-411+---

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

Yes ---
Yes __ _ 
Yes ---
Yes ---

dent approved procedure must be used. Yes ---
4. Agreement that a PORC reviewed, Superintendent approved procedure is not required for this 

work because it has no effect on nuclear safety. !Applies only if 3a is Yes and 3b is Nol .  

NA 
U N I T  SUPERINTEND[';! DATE 

5a. Is the system on the Environmental Impact list in AP 1 026?  

5b .  I f  5a i s  YES ,  i s  an approved procedure required to limit environmental impact? 

6. Agreement that 5b is No .  IAeqUtred only . i f  5a is Yes l .  · 
UNI T SuP! i�UPV Of QP£AAII(Jl\S DAlE 

7. Plant status or prerequisite condlttons required for work. IOoerating and/or shutdown! 

B .  QC Dept .  review, i f  required in item No .  3 .  

QC SUPERVISLfi 

9. Does work requ1re code tnspectnr to be nottfied?  

1 0. 

DATE 

Yes __ _ 
Yes ---

Yes ---

No ---
No (_./ 

Nn ---
No '- · 
No v 

No ,...-

No v -��+.--:::--:o-.,......-----:---- Date_zh i� 
1 1 . Maintenance Foreman Asstgne�....:

' r/.:c...�.;:;..· -!.�?J.'--.··"""r?/'::...._;1;_� _________________ ___ _ 
1 2. Code Inspector Notif ied. Name: , Date -------------7c----r.·��------------------- ---�--

L () , II .YV' � c. /. � 1·"' 
1 3 . Sh1ft Foreman's approval to commence work :  --=·�·-__:�:..;..__ __ · �_r "-'_�.,U._. _______ Date t;:. .'// J J 

In i tial if Shift Foreman signature 1s not required.  

T M I - 1 54 2 S O  



""" . . . � .  WORK REQUEST PROCEDURE 
, . 

Unit No. 2 

TM I 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 o f  the 
form, additional pages may be attached as required. Work Request procedure AP 101 6 Section 6 should be used as 
a gu ide in preparing the maintenance procedure. 

1 .  Procedure T itle & No.: 

s�r?So r  I a.it W]�UI'�-t-�r 
s1��,_/ a��,._�· ,. E 

.r;:. ,Y/14- /1MI - 7CJ z s-
Up?�" 7:'/,, Sht!41 J/,irJ;,..._jJ.,"'� ;1,_,{ � .... £1r' 

2. 

3. Description of system or comp onent to be worked on. 

4. References: 

.,.),.,. o--&f.c.cJ.. ed 

5 . Special Tools, and Materials requ ired . 

6. Detailed Procedure (attach add itional pages as required) 

• U N IT SUPE R INTENDENT APPROVA L  

Unit No. 1 Date. _____ Unit No. 2· 

• Standing Procedor! ----------------·---
Supervisor of �C 

----- D ate -------

Dato 

• Note : These approvals required only on Nuclear Salety Related/Radiation work permit jobs. 

J 
1 
�� - - ___ 4 _______ ____ ::?.\ . 
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TITLE I N-S I TU MEASUREMENTS OF CABLES AND 
S IGNALS FROM LOOSE PARTS MON I TOR 
CHARGE CONVERTER YM-AMP- 7025 . . •  - · 4  

NO. _ Ill Ill= Ill 
TP- lOG 

T•chnology lor En•rgy Corporation · APPROVED 

REV. 

OATE 
1 

PROCEDURE M . V . Jl.at h i s , Di recto r ,  Tec h . Serv . Di v .  9/ 1 8/80 

PURPOS E : The purpos e of t hes e meas urements i s  to ga t he r  bas e l i ne data a nd i n fo r
mat i on i n  p repa rat i on fo r removal of Loose Parts Mo n i t o r  Cha rge Conve rt e r  
YM-AMP-7025 from t he Reactor Bui l d i ng TMI Un i t  2 .  The tes ts s pec i f i ed i n  
t h i s  proced ure a re des i g ned to ass ess t he cond i t i on o f  the i n-conta i nmen�  
i ns t rument modu l e  (acc e l eromete r ,  cha rge con ve rt e r ) , ass oci ated cabl i ng ,  
a nd readout de v i ces . Th i s  ass essment wi l l  requ i re the us e  of Ti me Doma i n  
Re fl ectomet ry ( TOR ) , Impedance ( Z ) , Sp ectral Ana l ys i s ( frequency doml i n ) , 
a nd genera l os c i l l os cope observat i o ns { wi t h  record i ng ) of l'Ja veform:; 
from/to t he un i t  under tes t (UUT) . 

L "" 11 - I  .- . j YM - F11�1 P- 7ozs - s/�_.�, C:e"�r� �r 6 V'"f'per /,:pt: ...:, ,/ t:�-- -

PR OCEDUR E ( ADf1I N I STRATIV E ) : 

A .  Li mitat i ons a nd Prec a ut i o ns 

1 .  Nuc l ea r  Sa fety . , Loos e Parts fotln i tor Cha rge Con verter Y�I-AHP-702.$, l ocat ed a t  e l e vat i o n  347 ' .  i s  p a rt o f  t he o ve ra l l  Loos e Pa rts 
Surve i 11 ence Sys tern. ll2P!!WtlXtsahP!tt.J,.ll!�Jn:•hJ2ffi3®WtiPP� fiJI9iimtSF:tA»Je!!f¥1'mJ��� 

2 .  Envi ronment a l  Sa fety . Loos e Parts M::ln i to r  Cha rge Co n ve rter 
YM-AMP-702S can be t a ken out -of and res t o red to s e rv i ces wi thout p ro
d uc i ng a ha za rd to t he en v i ronment . 

3 .  Pers onnel Sa fety . 
0 

The tes t  des c r i bed  here i n  prod uces no add i t i o na l 
personnel  s a fety ha za rds ot her tha n  norma l l y as s oc i ated wi t h  per
formi n g  i ns t rument tes t i ng .  

4 .  Equi pment Prot ect i on .  In t he perforw�nce of each tes t des c r i bed 
here i n ,  care wi l l  be t a ken to i ns ure adequate equ i pment protect i o n as 
fol l ows :  

a .  In  a l l cases act ua l tes t hoo k ups to t he Un i t - 2  i ns t rumenta t i on 
s ha l l  be made and ver i f i ed by Ins trumentat i on Pers onne l . 

b. Al l pass i ve meas urements ( Spectra l An a l ys i s  and Qo c i l l os cope 
o bs ervat i ons ) o f  wa veforms and s i gna l s  from powered i ns t r uments 
s ha l l be pe rfo rmed us i ng h i g h  i np ut i mpedance probes or i np uts  
(Z = l 1 Meg ohm ) to prevent l oad i ng of s i gna l s . 

c .  I n  a l l Ti me Doma i n  Re fl ectomet ry and Imped ance meas urements , powe r 
wi l l  be remo ved from the uni t  under tes t  and l ow l evel tes t 
s i gna l s  pres c ri bed i n  Tab 1 e 4-1 s ha l l  be ut i l i zed by i ns � rt i ng 
t es t  s i gna l s  on appropri ate cond uctors of cab l e  I T3593I . 0 

1 of 9 
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TEC 
B- 5  

I N- S I TU MEASURE�1ENTS OF CABLES AND S I GNALS 
FROM LOOSE PARTS MON I TOR CHARGE CONVERTER 
YM-AMP· _?025 

Ta b l e  4- 1 Act i ve �as urements 

NO. 
TP- 10� 

REv. 1 

Act i ve Si gnal  Parameter Ti me Doma i n  Refl ectomet ry Impeda nce 

Vol tage 

Frequency 

Current 

Other 

225 mV nomi nal  { i nto 50 
o hm base )  

< lOrnA 

225mV , 110  p i cos econd 
· p u l s es 

i SV r!T5 

100Hz , 1kHz , 
1 0kHz , 100kHz i lOOmA 

B .  Prerequ i s i t es 

1 .  The Shi ft Supervi s o r/Shi ft Fo reman s ha l l be not i f i ed for conc urrance 
p r i o r  to t he performa nce of t hos e meas urements , S 

Cf.!W3HSJtt¥5¥ifiiFYWt:P::a:mz'i@jSa 
2 .  Ins t rumentat i on pers onnel shal l be as s i g ned to as s i s t  i n  the perfo r

mance o f  thes e  meas urements . 

3 .  Al l meas urements and tes t i ns t rumentat i on s ha l l be i n  current cal i bra
t i on (traceabl e to NBS ) . 

4 .  The Sh i ft Supervis o r/ Sh i ft Foreman s ha l l  be not i fi ed pri or to s ta rt i ng 
and upon comp l et i on of the meas urements . 

c .  Procedure for Perform i n g  Meas urements 

References : 

1 .  Ende vco Owg . No . AE- E0401 , Spec i f i cat i ons for f'tt>del 2652r14 Cha rge 
Con verter YM-AMP- 7025' ( Sheet 3 of 3 ) . 

2 .  

3 .  
4. 
5. 

6 .  

Spec i fi cat i on �anua l for Endevco Model 

Burns & Roe Dwg . 

Burns & Roe Dwg . 

Burns & Roe Owg . 

Burns & Roe Dwg . 

3024 , Sh . lOS. 
3343 , Sh . 2. 

3045 , Sh . 17.  
3314 , Re v .  8. 

PAGE 2 of 9 
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. . . 
B-6 I NO. 

I N- S I TU MEASUREMENTS OF CABLES AND S I GNAL� TP- 1 0 5  
FROM LOOSE PARTS MON I TOR CHARGE CONVERTER I �� - - - I 
YM-AMP- 7025 . . .  . - r=.V, 1 I 

7 .  Burns & Roe Owg . 31 74 ,  Sh . 7 .  

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

9 .  Ins t ruct i on Ma nua l , Tekt ron i x  nDdel 1 502 TOR . 

10. Inst ruct i o n  Ma n ua l , Hewl ett Packard tobdel  4274 Mul t i frequency LCR 
Meter. 

11 . Ins t ruct i on f-'.anua l ,  Hewl ett Packa rd Spectrufil Ana lyzer ( t�del 1 4 1 T ,  
85538 , 85528 Modul es ) .  

1 2 .  Ins t ruct i on Manual , Ni col et ftt)de l 444A- 25 Spect rum Ana lyze r .  

13.  Ins t ruct i o n  r-'.a nua l ,  Tektron i x  M:ldel  335  05 c i l l os cop e .  

14 . Inst ruct ion Ma nual , lockheed Store-4 Record e r .  
) 

15. Ins t ruct i o n  Ma nua l , Tekt ron i x  SC502 Os c i l l os cope . 

16 . TEC Corrpos ite El ectrical Connect i on Di agram,  Y14-AMP-7025 ( s ee 
.. attachment ) .  

1 .  t«lt i fy Sh i ft Supe rvi s o r/Shi ft Forema n  of s t a rt of tes t  on YM-At1P - 7025 .  
2 .  Remove a l l power from Yr�-AM? -'70.25 ( Chan n e l, 8 ) . 

3 .  Remove cabl e IT3598I ( Channel  6 in cabi net 216 ·1 . -

4 .  Us i ng t he He wl ett -Pac ka rd f.'cdel 4274 ( o r  eq u i va l ent ) Impeda nce Bri dge meas u re 
t he ca pac i t a nce a nd i rrp edance at the fol l owi ng t es t po i nt • .  ··-

TEST POINT * FROM TO 

a .  Ca b l e  IT3598 I  ( Center Cabl e  I T3598I ( Sh i e l c )  

Conducto r ) . .  
• Tes t  Connecti o n  in Cabi net 2 16 .  

FAG� 3 of 9 



B- 7  

I N-S I TU MEASURE!�ENTS OF CABLES AND S I GNALS 
FROM LOOSE PARTS MONI TOR CHARGE CONVERTER 
YM-Af-t?- 7025 

Record the data required bel o\'1 :  

T EST POINT CAPACI TANCE I MPEDANCE 

Frequency 100 Hz 1 kHz 1 00 kHz 100 Hz 1 kHz ' · 
I NO. 

TP- lOG 

I REV. 1 

100 kHz 

a. Cab l e  IT 2f7..v/-' 1� - �' ,;,/;. , -z z.e ,..; !-- 7- 1 JY/r;· 
3598 1 /-I !, !{". u 

& 
r. ;lz 

!3 2-
Center Conduct 
or to shie l d  

5 .  US ing the Te ktronix Model 1 502 (or  equiva l e nt TOR unit ) perforw TOR meas ure
ments on the tes t point g i ven in Step 4 .  

Re cord the data belo w :  

Tes t Point 

a .  Cab.l e IT3598 I .  

Center ConJucto.r 
to Sh iel d 

High R 
@ N ft . 

Instrument St rip 
Low R Settinos Chart 
@ N ft . � 1  Range Mul t  Number 

/Ofo -I 

6 .  Us i ng the Ke i thley ftlde l  177 (or equi va l ent 0Mi1) perform res ista nce meas ure
ments on the test  po ints s pec i f i ed and record values in the space p r o v i ded . 

PAGe 4 of 9 ..... ·-- · ·------
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B-8 

NO. 
TP- 10; TEi: I N-S I TU MEASUREMENTS OF CAf.LES AND S I GNALS 

FROM LOOSE PAR TS MON I TOR CHARGE CONVERTER 
YM-Ar1P- 7025 REV. 1 

TEST PO I NT I FROM L I NK TO L I NK 

Center Sh i e l d  
a .  Conducto r .  {- )  {+) 

POLAR I TY 

From = + �  To 

RES I STANCE 

J ,  2. /( 

= -

POLAR I TY 

From = - ;  To = + 

RES I STANCE 

� L r 2- lc 

l Co nnect t he TEC Current ��n i t or/AC Co up l i ng Tes t  Fi xt ure between LPM amp l i f i e r  
and Cab l e IT3598 I  per t he fo l l ow i n g  di agram : 

Ret (To Ke1:�ly 177)  
� l i f ter & l?H Cen!er Conductor (BNC ) ..,__r·· �-.::::::-------..., 

C.b1ne t I ""� 
ILACI 

Side �- l 
=x=x=x=>c. j .�1�! T 

LPM AMpl i f ier Outer Conductor (BNC) YQ,__....o , j 
BlacK (To TEC 901) 

t!C Ct.'"RP..!!>"T MON:!O!l/AC CO!!?!.::tc 
'r!ST F!:r.r.Rl: 

Cab le I T359Jl Center Conduct.ir ( a.�C) 

Cable IT359i!l Outer Conductor ( s:. : )  

NOTE: Thi s circuit provides add i t iOftal: ICttss to s igna l s  and char;e converter curren t 

l) Ser1•• couaect1oG of ac �ter by couaect1DI • INC vitb p lugs 1 ( 1 1&��! 
of L�C coaaector) • and 2 (ground of SNC cor�eccor) . *  

2) Acceu to the liltl&l chro�o�cll a decoupling capacitor  1a pro-.r1ded by • B::c 
connectins pl�o�1• 4 ( s tgDAl of BNC) � 3 (lrou�a of BNC) . *  

* Connac:1on1 provide f or proper polarity. 

5 of 9 ··-- ·--· --·-----
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I N-SiiU MEASUREMENTS O F  CABLES AND SIGNALS 
FROM LOOSE PARTS MONI TOR CHARGE CONVERTER 
YM-AMP-" 7025' 

NO. 
TP- lOG 

8 .  Con nect a Ki et h l y  f-Dde l 177 DMM (or equ i va l ent ) in s eri es wit h  c ente. : �'"'.1ductor 
o f iJ3 59 r ( BN C ) by connecti ng acros s pl ugs 1 and 2 ( the two red p l ugs ) of the 
TEC Cu rrent Mon i to r/AC Coup l i ng Tes t Fi xture . 

9. Connect a TEC 901 Is ol ation Amp l i f i er wi t h  a BNC to Banana pl ugs 3 ( g round ) and 4 
( s i gn a l ) (the two bl ack p l ugs ) of the TEC Current Mon itor/AC Coupl i ng Test 
F i xt ure . 

10 . Connect a n  FM Recorder to t he output of the 901 Amp l i f i e r  ( t he TEC 901 
operat i ng i n  d i fferentia l mode ) and start t he recorder.  

NOTE : Record i n g wi 1 1  cont i nue t hrough Ste� 1 7 .  

11. App l y  power t o  YM-AM?- 702S� Channel 8 and vel i fy operati on through no nnal_ 
i n s trumentat i on procedures . 

12 . Us i ng t he Ki et hly �bde l 177 OMM (or eq u i va l ent ; Preces i on = .!,. l�) JlEas ure t he 
current at the s i gn a l  tes t po i nt .  

SI GNAL Cab i net 
216 

TEC Cu rr;-S!r.t/ 
a .  Mon i to"r 

P l ua- 1 
P l u a -2 

TEST LEAD 

��? 

SCALf R EAD I NG 

z:� " 5::5.� 

Q__:, £.._LJ- rl�:s 1�- u I 
Si gnat ure/Date I i 

1 3 .  Us i ng t he Ki ethl y 1-'odel 177 01111 (or eq ui va l ent ; Z;  � 10 1 OHft'.S ,  Range 0-2000V , 
Preces i on • !.  1%) llEas ure t he DC Vo_l tage at the s i gna l tes t  poi nt .  

-

CAB INET 
S IGNAL 216 

TEC Current/ 
a .  Morli tor 

Pl ug-1 
Pl ua-3 

TEST LEAD 
-

. .  

�:� 
PAG� 6 of 9 
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TEC 
B - 1 0  -----------:------� I NO. 

I N- S I TU �tEASUREf-tENTS OF CABLES AND S I GNALS TP- l OG  
FROM LOOSE PARTS MONI TOR CHARGE CONV ER TER I FEV. 1 YM-AMP- _ 7025 

14 . Us i ng a Te ktron i x  M:>de l SCS02 (or equi va l ent ) os c i l l os cope obs erve t he wa ve.
form a t  the s i gn a l  test po i nt : 

-

CAB I N ET 
S IGNAL 216 PARAMETER 

. 

TEC Current/ 
Photo /ct - 1 a .  Mon i to r  Pt::oto .L_P I - -z__ Photo 

Pl ug-4 S IG Ti '!le Ba s e  6-:?>- .s T i me Ba s e  'l�A?': Time Bas e 
P l u�-3 Sh i e l d  Vert Ga i n t..iiiJf Vert Ga i n  L.M 1/ Vert Ga i n  

-
-

Sync t he os c i l l os cope a nd p hot ogra p h  t he wa veform us i ng up to t hree t i me bas e and 
vert i ca l  ga i n  s ett i ngs . Ma rk the back of t he photographs wi t h  t he i ns t rument tag 
n umbe r a nd parameter meas ured . ·, l r� ' 

1 5 . Us i ng a Hewl ett -Pa c k a rd Spect rum An a l yzer { r-t>del s  1 4 1 T , 85538 . and 8552 . or 
e4u i va l ent ) perform an ana lys i s  of t he test s i gna l for s pect ra l  content : 

CAB I N ET 
. 

S I GNAL 2 1 6  PARAMETER PHOTO f! 
-

TEC Current/ jo 6 -3 a .  Mon i tor 
Pl ua-4 S I G 
Plun-3 SHIELD 

Befo re p hotograph i ng each s cope pres entat i on adj us t  ana lyzer for bes t spect ra l 
res o l ut i o n .  Record c ri t i ca l  ana l yzer pararreters e . g . , R F  band1'1i d t h , R F  band
wi dt h  and s weep speed on rea r  of p hotogra p h  as we l l  as p a rameter ana ly zed . 

PAGE 7 of 9 
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TliU 

B-1 1 

I NO. 
IN-S ITU MEASUREMENTS OF CABLES AND S IGNALS TP- lOG 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER ��� 

. YM-AMP-702.5 . . �... . 1 

SPECTRU�1 IOENT FREQUENCY ANPLITUDE REMARKS 

/()cb/ej 
'-j � f-

C1-7Mr/g}ro 
!i gnature/Date 

1 6 .  Us ing the Ni colet M:>del 444 FFT Anal y zer (or equiva l e nt) perform FFT ana l ys is 
of s i gnals from t he s i gnal tes t poi nt :  

CAB I NET 
S IGNAL 2 16 PARAMETER PHOTO # 

OR .PLOT 
TEC Current/ ; o ( r  tj *a . Mon i tor 

Pl uq-4 S I G  / 0  b - tJ Pl ua-3 Sh i el d 
I t .5<::: IJ t.. 1.-

I f  PSQ p l ot s  from the s i qnal  show high _ or unusua l amp l i tudes , u t i l i ze the 
zoom fea ture to provide finer resol ut 1on a nd obta i n  PSD da ta in the frC:!
quency band of i nterest .  · 

17 . Cont i nue recordi ng t he output s i gna l from YH-Ar�P- 7025for a period of 10 add ; 
t i ona l mi nutes . Remove amp l i f i er and FM Reco rder when compl ete. 

18. .  Reltl) ve al l power from Yr�-AM?- 7025 ( same procedure as Step 2 ) . 

PAGE 8 of 9 
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,... , 

TEC 

· - - - -----

B- 1 2  

I N-S I TU MEASUREMENTS OF CABL ES AND S I GNALS 
FROM LOOSE PARTS MON ITOR CHARGE CONVER TER 
YM-AMP- 70_�5 

NO. 
rp. l� 

REY. 1 

1 9 . Remo ve the TEC Current tobn i tor/AC Coupl i ng Text Fi xt ure . 

20. Not i fy the Shi ft Supervis or/Shift Foreman of the conc l us i on of tes t i ng on 
YM-AMP-· 7025. 

I hereby cert i fy that  t his Tes t  Proced ure has been corrp l eted as writ ten and that. 
a l l  data  has  been correc t ly  entered and f i l ed as  requested . 

'
rEC Repres entat i ve a J·:)_--J' f /-J / '-

Ins t rumentat i on 

PAGE 9 of 9 
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T X N  

C D  1 

8 -fo l 4 

T X N  

C D  

1 

8 r 0 1s 
T X N  

C D  

1 

8 I o l 1  
T X N  

1 a ! 1 I o 

G E N E R ATI O N  C O R R E CT I VE MAINTE N A N C E  SYSTEM 

CM STATUS ACTIVITY F O R M  

B-14 

COMPO N E NT D E S I G NATOR R E Q U EST D A T E  

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. 

T Y P E  I D .  

L 

0 
0 
p 

LOCATION U N I T  JOB 

TYPE 

WOR K 

AUTHOR IZAT ION 

N U M B E R  

MO DAY YR 

1 2  1 6  1 7  22 23 2A 2R 1? 33  
11 I) ;J, 5 0 I J s l o 0 2 c M f«VMc 15 11 ! I I ol 1 ,;T() a 

E CM 

NUMB ER 

<; I  

p � R E SP. LOCATION � 
T loR CO N T R A CTOF T 

6\ 67 71 y 
ASSIST ING 

CONTRACTOR 
R ASS I S T I N G  

T CO NTR ACTOR 
v 

.,., ...... . ,. /  
f:o, 0 :: � /V I I 

PURCHASE R E Q U I S I T IOI\
1 

PURCHASE O R D E R 

59 
N U M B E R  N U M B E R  

66 67 
I I 

STATUS HQD 

73 

% 
COD E ��S�T�A�R�T�D�A+T�E---r�R�E�L�E�A�SE�D+A�TE�� COM P L  

S / M  APPROV A L  

T O  COM M E N C E  

WOR K 

MO DAY YR 

F I E L D WOR K 

COM P L E T IO N  

DAT E 

MO D A Y  Y R  

39 40 4 1  45 47 52 53 55 56 I I 1\ I ln2 I I 1;7 

0 I 1 I I I 

0 I 2 I 

0 4 I I I 

0 I 5 I I 

0 I 7 I I I 

I 

I 

I 

I 

I 

I 

Q 1 8 1 I 1 I 

I I I I I 
�0 I I I 

I 

I 

I 

I 

I 

I 

I 

5 I 1 I I I I I 

5 1 2 I I 1 I I 

5 I J I I I I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

�--'� -�·-+�·�·�4-�1-+-�·+-�· 
�- __ L . ..+--.LI-4--' __ _ _l _ --''-+---'-'� 
5 I 6 I I I I 

OUTAG E H O L D  

PA R T  H O L D  

QUAL ITY CONT R O L PAR T  H O L D  

Q U A L ITY CO N T R O L  PROC E D U R E  H O L D  

OPE RAT IONS H O L D  

CH A N G E  MOD I F ICAT ION H O LD 

E N G I N E E R I NG H O L D  

P LA N N I NG H O L D  

MA NPOW E R  NOT A VA I LAB L E  

A T  POR C  

A T  QUA L I TY CO N T R O L 

AT U N I T  SUP E R I NTE N D E NT 

AT R EA D I N G  

POST M A I N T E N A N C E  T E ST H O L D  

A T  A L A R A  

. · -·· ·  - · - · ·-----·---- --· ;;;;..;.·..:. .... :;...:..;. ... . ---.:.._ .. �- ...__ .. � ---· � - -·---- � - - - -
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APPEND IX C 

ORIGINAL FI ELD PROCEDURES AND 
DATA SHEETS FOR YM-AHP-7025 

AFTER PREAMPLIF I ER REPLACEMENT 
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•; E )C � I BE 
' :cfl;.,C � ION 

O R  
•·)OIF ICA T I O N  

.: t S  � E O  

��USE OF 
1.�LFUNCTION 
:!F KNOWN) 

I I: " I (0 1- I I 

;OB T'CK£1 
NUMBER 

r : ... t '  .- .. , r . '· · . . - {' � - . .  

RECOMMENDED 
PIIIORITY 

[I 

! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
/) ,  .7 I - ,. - -
L ;., I=. :: r..- 7' 4..,"'1' 'Jc . - -::r �,. . . -j «:r T .;,.. .1 1�· I � '- �. 1� 1\. I ,_ 

,'li1Pk ')RCfR '11. '.48[R r:c 4CCOU�I 
CODE 'lUMBER . •. • < 1 10� <;[q1Al X _,. .r .,.-. I y ... �· .. _ ... 

ol3 6 o lolo 1 l�l1 IG" A I  I 11lal7it It'll 191 I • l ' , , • . 
... .  ' ,, "l J•. '•' .. : � :.� � . . ;.r. 

/) [() D It: ) '•' :. .. ��ij\�l · . -� •,•\tt'tCE 'N!;CK 

I 
REG 

AGENCY CHG/UOO 
COOf �UMBER 

... ... 

I I I I I 

� _.,.. .. � � I  I · , f_  ' • - - · - . ... . · .  . ·· ..C. ;; ,.. I..._ • .• ��· -- r_ .... ·.�..,A ...,. . . 

Com � ty ur ·� ·l t�" D· '\f i � �  .. ,., .. 
. . , n , .  " : t , • . l . ,  ' 

S·.:.t �o·rt '1 :1 I .J : •• ·�·> " ·  d "' I ' . I I .. � 0.J ·J '- ""'j I 

Umilund Precautions: Met Ed S5fG �y ;�l31.U:lJ 
a) Ptrsonnel 

bl Equipment 

c) Environment 

d) Nuclear 

0lA�I CONQiriQN 

su OP >iO CO RF t1S LR 

I I I I I I/ IJ 
�'-Y OUTAGE 
�OOE 

... 

I">< 

CAUSE 
COOE 

P �ESJSTOC�TION 
0 ' �R CON IRACIOR 

.. - ·  -. . ; . .-:::- ' ,... � __..._ . .  · .
:::,. . - '  ,.,_ J ... .... . -- .,. 

' NSU;1E wr· �1�� :\RFi Cl �,\ ''ED 
Post Maintenance Tesllng required and Acceptance Criterlaijp AT CCM�·'LETIJN Of JC Q 

NPRO FAILURE START 
VII l MO I DAY Hll MIN 

1 1 1 I I I ! I 
SIATUS 
HOLD 
CODE 

I 

�1-M���P�f6i��l�l�of'�{T7(��ftfu��1c,��¢"#� 1 
JOB PERFORMER- MAINTENANCE FOREMAN-SUPERVISCr OF :.• :'l.i�-ITE:�: . · : �r: 



, . -

T X N  

CD 
1 

a I o 1 4 
T X N  

C D  1 
8 I o I s  

r T X N  

C D  

1 
8 I o l 1  

T X N  

1 

8 I 1 I 0 

S Y S  

5 
IV IH I 

G E N E RATI O N  CO R R E CTIVE MAINTEN A N C E  SYSTEM 

CM STATUS ACTIVITY F O RM 

C - 2  

COMPO N E NT D E S I GNATOR 

L 
LOCA T IO N  U N IT JOB WOR K  

COMP. COMP. 0 T Y P E  AUTHOR IZATION 

TYPE I D.  0 N U MB E R  

p 

8 1 2 1 6  1 7  22 123 24 12a ,., 

It ).1 f 17  u � �  0 h 6 ro 0 2 C M w� c btJ /1 t. 

R E QUEST D A T E  

MO D A Y  YA 

33 38 
vl() Jlc) 8 0 

� 
A 

c ECM 

T NUMBER 4 147 51  

A 
A p 

A E SP. LOCA TIOI\ 
p p 

c R A ASSIST I NG R ASSIST I N G  

T T loA CO NTRACTOF T CONTRACTOR T CONTR ACTOR 

is\ 167 y y 4 71 
A .� � !8 1h N I I 

A PURCHASE R EQUISI TION P UR CHASE O R D ER c 
T NUMBER NUMBER 

4 5S 66 67 7 
A l r 

S/M APPROV A L  F I E LD WOR K 

A 
STATUS HCLD TO COMII.1ENCE COMP L E T I O N  

c ?{, WOR K D A T E  

T COD E  STAAT DATE R E LEASE DATE COMPL MO DAY YA MO DAY Y R  

4 39 40 41 45 17 52 lsJ 55 56 I I 61 162 I I fl7 

A � � � � � � � I I ! I I I I I i 

0 I 1 I I I I OUTA G E  H O L D  

0 t 2  I I I I PA R T  HOLU 

0 1 J _l I I I (lU A L ITY CO NTRO L PART H O L D  

0 4 I I I ()UA L ITY CON T R O L  PROC E DU R E  HOLD 

0 I 5 _l l I I OPERATIONS HOLD 

0 1 6 I I I I I CHAN G E  MOD I F ICAT IO N  HOLD 

0 I 7 I I I I I E N G I N E E R I NG HOLD 

0 l 8 1 _l l I I PLAN N I NG HOLD 

I I I I I I I 

5 l 0 I I I I I I MANPOW E R  NOT AVAI LABLE 

5 1 1 I I I I I ! AT POR C  

5 1 2 I I I I I I AT QUA LITY CONTROL 

5 3 I I I AT U N I T  SUP E R I NTEND E NT 

t.s__L4 I _!__ --L-� AT R EA D I N G  

Is 1 S  L . .  _!_ -1 -- t--1 - I I POST MA INTENANCE TEST HOLD 

5 1 6  I 1 I I • .  .!..- AT A I ' ) <\ 
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TiTLE ! r;- S !  TJ u..;: .t. :; .;: � ��::: NiS Or C �3 � �s  Afi:) 
S ! : �\ � � s  ;=-� j:-' � j:;s ::  Y.!J<TS �J�l ! 7�R 
C:--.:....; :i�  C:l �f, �r: T::� yg_A.11.? - 7C 2 3  

T t' :: M :-tology lor E n r rgy C o : j:) o � :� : i o n  · t.??RO'·/ED 

PROC�DURE M . V . t-'.3t h i s , Di r��to r ,  Tec h .  S<:! r v . Di v .  

DATE 
9/ 1 8/ 8J 

PU�?OS� : The purpos e of thes e r.eas urewents i s  to  gather bas e l i ne data a nd i nfor
mat i on i n  prepa rat i on for rerova l  of Loose Pa rts M:l n i tor Cha rge Convert e r  
YM-AH?-7023 from the Reactor Bui l d i ng TMI Un it 2 .  The tests s pe c i f i ed i r. 
t hi s  �rocedure a re des i gned to as s es s  t he cond i t i on of the i n-cont a i n�ent 
i nst ru�nt modul e (acce l e rometer .  charge con vert e r ) , assoc i a ted cab l i ng ,  
a nc rea d o ut dev i ces . Tni s  ass essment wi l l  requi re the us e  of Ti r.>e Dorna i n  
Re fl ector.etry ( TOR ) ,  I�edance ( Z) s  Spect ra l  Ana l ys is  ( frequency dor.� i n ) . 
a nd gene ra l os c i l l os cope obs ervat i o ns ( wi th record i ng )  of wa veforms 
f rom/to the un i t  under  tes t  (UUT) . 
v ::> 1 _. � £> " --, . _r ...- ; _: rt-1 - 111'-? r - 7 D Z. 3  - S rec.. ,.., &'.eno::tr.:-<-�r D v-pr�r ' " '- t"  ..) ,.. � �  

PROCEDUKE (AD�1 I N I STRAT I VE) : 

A .  Li mitat i ons a nd Preca ut i ons 

1 .  Nuc l ea r  Sa fety . J Loose Parts Jo'o n i tor Cha rge Converter Yl�-A!-!?- 7 023 . 
l ocatea at el e vat i on 347 ' . is  part of the o vera l l  Loos e Pa rts 
Surve i l l ence Sys tem. Q!Q��abo:a.b:iiitfii.�idi"¥� 

1!£qea29'Xbm\m.lrn!Wdt4Blii"J»mt.rS!'JSiitf';,'Nl atii'do3 

2 .  Envi rcnr..ent a l  Sa fet_v . loos e Pa rts MJn itor Cha rge Converter 
Y/1,-A!�?-7023  can be taken out -of ar.d restored to servi ces wi t ho ut pro
d uc i ng a ha za rd to t he en v i ronr.ent . 

3 . Pers onnel Sa fet v .  The tes t des cri bed here i n  p rod uces no add i t i ona l 
pers onnel  s a fety ha zards other than norma l l y ass oc i ated wi t h  per
formi ng i nst ru�ent test i ng .  

4. Equipment Protect i on .  I n  the performance o f  each tes t des cri bed 
herei n ,  care wi l l  be taken to i ns ure adequa te equ i pment protect i on as 
fol l ows :  

a .  In  a l l cas es actua l test hookups to the Un i t - 2  i nst rumentat i on 
� s ha l l be made and ver i f i ed by Ins t rumentat ion  Pers onne l . 

b .  Al l pass i ve meas urements ( Spect ra l Ana l ys i s  and Os c i l l oscope 
obs ervat i ons ) of wa veforns and s i gna l s  from po\tered i nst ruments 
s ha l l be performed us i ng h i gh i nput impedance probes or inputs 
(Z • l 1 Meg ohm ) to p revent l oad i ng of s i gna l s .  

c .  In al l Ti me Oom3 1 n  Refi ectorr.et ry and Imped ance meas urements . power 
wi l l  be removed from the uni t under t es t and l ow level tes t 
s i gna l s  prescri bed i n  Ta b l e  4- 1 s ha l l  be ut i l i zed by i nsert i ng 
t es t  s i gnals  on app ropri at e conductors of Cable  1135921 .  

1 of 9 
PAGE __ _ 
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:.,_ -l �: . ..:l: r::-;::::1 I !\- s : 1:..; ,..::..;s _;::, � .'·!:. \ -:- 3  : =  : � : _ :: s  ,! . .. : s :  � �.; :.:.. s 
FROM LOOSE PAA TS 1"0.: : i ; E� c-: c  .. :: :; � c� :: : � �, -;- :::;; 
Y �A.'o\? - 7023 

' c-:�� -4 i .:. :<4-:1 �&3 II r ::'.J 1 

Ta b l e  4 - 1  kt i ve r-'e as u r e ::-e n t s  

Act i ve Si g na 1 Pa rar..et er Ti me Doma i n  Re fl ectowetry 

Vo l t a ge 225 mV nomi na 1 { i nto 50 
ohm bas e ) 

Freq uency � - -
Current � l OrnA 

Ot h e r  225mV , 1 1 0  p i cos econd 
· p u l s es 

B .  Pre req u i s i t es 

l tr.;) ec a n c e  

i SV nrs 

100Hz , lie Hz , 

- · · .. 

1 0k Hz , 1 00kHz 
< lOOmA 

---

1 .  The Sh i ft Sup er v i s or/ Sh i ft Fo reman s ha l l be not i f i ed for conc u rrance 
p r i o r  to the perfo rr.� nce of t ho s e  meas urements . ��1i��L�]rr��� 

«VfA!'Pf1fn"P"�J(4I'£'94•·� 
2 .  Ins t rur.c nt at i on p e rs o n n e l  s ha l l be as s i gned to as s i s t  i n  t h e  pe rfo r

ma nce o f  t hes e meas u rements . 

3. Al l meas ure�ents and tes t i ns t rument a t i on s ha l l be i n  c u rrent c a l i bra 
t i on ( t racea b l e to NBS )  • 

.. 
4 .  The Sh i ft Superv i s or/ Sh i ft Foreman s ha l l  be not i f i ed p r i or to s t a rt i ng 

a nd upo n  comp l et i on o f  t he meas urements . 

c .  Proced ure fo r Pe r fo rmi n g  �as urements 

Refere n c es : 

1 .  End e vco Owg . � .  AE- E040 1 ,  Sp ec i f i c a t i ons fo r i"t>del 2652M4 Cha rge 
Con verter YM-AMP- 702 3  { Sheet 3 of 3 ) . 

2 .  Sp ec i f i cat i on ,.,d n u a l  for Ende vco Model 22 7 6  Ac ce l e romet e r .  

'3 .  Burns & Roe Owg . 3024 , Sh . 105 . 

4 .  Burns & Roe Owg . 334 3 , Sh .  2. 
s .  Bu.·ns & Roe Owg . 304 5 , Sh .  1 7 .  

6 .  Burns & Roe Owg . 33 1 4 ,  Re v .  8 .  

PAGE 2 of 9 



- . , I I " . . . 
. . ' ' ' . . . 

f .. ... . . A. • • � .... • . · ' 
C- 5  --------------------

-- - - --- I L I · · -• ! ! �· - s : :u ��.� �� :..:� � .l·:� :, - s  : .= :� : � � s  �l �:: � : :; �\_�-s _ ... . ... � I .,  • l  ;..) I )._-:;-_! .. ·-.a - ··4 
� ; 03  1 ::- � :. ·� L a:•s£  P.:.;. -;-s �-".:, 'i l -;- :;: c:-:.-'8 3 £  

Y :·�-�·- 7023 
CO�t: :: r: :- � R  ------' -""'"'\/ I :--=- .. .  :s 3-..:.� • ;.:-.a 

STEPS 

7 .  Burns & RJe U\'1'9 · 3 1 74 , Sh . 7 .  

8 .  Burns & Roe Owg . 304 5 , Sh . 1 7 .  
9 .  Ins tructi on l'.anua l .  Tek.tron i x  rrodel 1 502 TDR . 

1 0 . Ins t ruct i on f".anual . He wl ett Packa rci l'odel 4274 Mul t i freque ncy LCR 
Hete r .  

1 1 .  I ns t ruct i on l-'.a nua l ,  Hewlett Packard Spectrum Ma lyzer U-t:>del 14 1 T .  
85533 , 85528 Modu l es ) .  

1 2 .  Ins truct i on Manual , Ni co l et Mode l 444A-25 Spectrum �1a lyzer.  

1 3 .  Inst ruct i on f"cnual , Tektron i x  M:ldel 335 Oi c i ll cs ccpe . 

1 4 .  Ins t ruct i on rAcnual , Lockheed Store-4 Recorder. 

1 5 • • Ins t ruct i on f-\anua l , Tektroni x  SC502 Cs c i l l os cope . 

16 .  TEC Co lr\J OS i t e  El ectr i cal Connect i on Di agram, Yr�·AHP-7023 ( s ee 
att a c h:rent ) .  

1 .  rt>t i fy Sh i ft Supervis or/Sh i ft Foreman of start o� tes t  on YM-A:·l?- 70� 
e 9t 1 . 

2 .  Rerrove a l l po\·:er from YH-AM?-'702S' ( Channel ;t> . 
3 .  Rer::ove ca ble r, 359SI ( Channel � ��� cabi net 2 1 6 .  · 

1 

4 .  1.t i ng the  Hewl ett -Packard f-bd e l  4274 (or equi va l ent ) Irrpedance Bri dge rreas ure 
t he capaci ta n:e and irrpedance at t he fol l owi ng tes t  po i n t • .  

TEST PO I NT 11 FROM 

a .  
9t7],· Cable  IT359BI · ( Center . 

Conductor) 

* Test Connec t i on in Cabinet 216.  

3 of 9 

TO 

Cabl e IT359gi ( Sh i el d )  
. .  
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r .=: .:t"\ LOC) S �  P�; IS �-��· \ : -:  �� :.�:,:-· ::: ::; · : . : �  � : ;. 
Y �-A.'·F - 7 0 2 3  

: a. · .. ._ .  
. j  
�, ----------------------------------------------------

K � c o rj t h e  d a � a  re � � i rad be l o w :  

T E S T  PO I NT' CAPACI TANCE 

Frequency 1 00 Hz 1 kHz 1 00 kHz 

a .  Ca b l e IT 
359SI :l1 � \- JG,.Sr. F I - :Jo9 n f" 

Center  Conduct I o r  to s h i e l d 

1 00 Hz 

)0. � � J  
. "' () .- -8.5 

t 

l M? EDAriCE  

1 kHz 

7. t :> l d 
- 4 7- � L 

100  kHz · -
9. :J JL - -· -

. J 25'. � \) 

5 .  Us i ng t h e  Te k: ron i x  �bd e l  1 502 ( o r  equi va l e nt �TD?. u n i : )  pe rfo rm TD?. r:eas ure
me n:s on t he t es t  po i n t g i ven i n  Step 4 .  

Re c o rd t he d a t a  bel o w :  

I ns t r ume nt St r i p  
Tes t Po i nt Hi g h  R low R Set t i ngs Cha rt 

@ N ft . @ N ft . Ali;) 1 Ra n ge 11ul t Nur...be r 

a .  Cab'l e I T 3 59Q I  
i oofJ.L J (J'l - S/ 

Cent�r ConJucto.r :5'"00·«� /)..� 
to S h i el d  

.- -

6 .  Us i ng t he Ke i th l ey f.bd e l 1 7 7  ( o r  equ i val ent Ot-'.M)  p e rform res i s t ance �as ure
ments on t he t es t  poi nts s p ec i f i ed a nd rec o rd va l ues in the s pace p ro v i ded . 

PAC E 4 of 9 --- -- . :_:-... ___ �----- _ _ _  ..:...._ _ __ ___ � --- ---
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Y �-..:..•·F' - 7 C 2 3  

POLAR I TY POLAR ! TV 

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

T E ST PO I NT FROM L I NK TO L I NK R E S I STANCE R E S I STANCE 

a .  
Cente r 

Conductor 
+ 

J0 .6  �lL 37. B � JL  

7. Co �mect t he T E: C  Current l·'o n i t o r/AC Coup l i ng Tes t  Fi xt ure bet\-Jeen LPi-1 ampl i fi er 
and Ca t l � I T3592 I p e r  t�e fo l l ow i � g  d i a g ram : 

1l !AC:U..� ! - !  

C&cl� lTJ5:i81 Cer.ter Conductor ( 8�•Cl  

Held 
S ide 

l?M � l l f l rr Outer Conductor ( B�C) 

.. 

r!ST r:r.:nu; 
NOTE :  T h t s  c i rcui t provides lddltlcnat·nccess t o  s ign• l s  &nd ch&r;e convertrr curr�nt 

l) s.u .. co=• : c i .:o of ao � c e:- by co:me c t ic.z a !:IC v1:b p lu&s l ( l ip.lll 
of �iC coc.c.ac co � ) •  and 1 Cs=ou:d o f  !NC cor�accor ) . •  

2) Accass c o  cha s 1 �&l throuah & dacoup l! n& cMp acico r i s  p � ov i ded b7 a !NC 
eor-�acc !�s pluss 4 (s1ao.l o! !NC) and J (&roucd of !NC) . • 

• Cor.ua c c tons proY1da for propar polarity. 

PAGE 5 of 9 
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l N- S ! TU !-� t.. S _, � :_ ; .. : :, 7 S  � ;:  C.�.S !_ t: S  ;... \ :.  � :  � \ .:.  _ _  ,; 
! "'_r ;�-s rua iT,:_; F rt J�1 L02S�  PA.=: TS �Jti l TOP. C!-:.!�G::  : :: ·: ; � ;:: -:- � � 

If • ... � _ ,  __ • m-t..v.::> _ .  7023 l =-2Y. 1 

I 

· �--------------------------------------- ---------------------------------------- ---- -----�-------------- ---

8 .  Co n r. e:t a K i et hl y !·bd e l  1 7 7  D:-1."1 (or  eq u i v= l e nt )  i n  s e r i es wi � h  cen t e r  concu c t c r 
o f i J3 5 9�I ( BN C )  by conne c t i ng a c ro s s  p l ugs  1 and 2 ( th e  two red p l ug.s ) o f  t r. e TEC Cu rrent Mon i t o r/AC Co u p l i ng Tes t  Fi xture . 

9 .  Co nnect a TEC 901 Is o l at i on Am;:> l i f i e r wi t h  a 3NC t o  Ba na n a p l u g s  3 ( g roun d )  and 4 
( s i gn a l ) ( t h e  two b l a ck p l ugs ) o f  the TE C Current  l"o n i t or/AC Co up l i n g Tes t  
F i xt ur e .  

1 0 .  Connect  an  Fl� Re c o rder to t he output of  t he 901  A� l i f i e r ( t he TEC 901 
o p e ra t i ng i n  d i f fe rent i d l mode ) a nd s t a rt the record e r .  

1 1 .  

1 2 .  

NOTE : Record i n g wi l l  con t i nue through Step 1 7 . 

Appl y po we r  to YM-AI"?- 7023(Channel B .  and  ver i fy �pe rat i or. t �[fU ':l h  norm� .d;;L. 
i n s t rumentat i on proced u res . �: �""- v.-� .:."'��? .w. -pc-(.VI<. · 

; � ---Jx �YN--v <-! ' (')_{" (\. "J 
·f-"!- -()_ � ' }' - (T'-'-' 

Us i n g  the Ki et h l y  MJde l 1 7 7  OHM ( o r  equ i va l ent ;  Pre:es i on = + 1: }  ra: .as ure the 
current a t  t he s i gna l test poi nt . 

-

Ca b i n et S I G �1AL 2 1 6  

T E C  Cu rren t/ 
a .  Mon i to r  

P l ua- 1 
P l u q - 2  

TEST LEAD SCAL E --

[� ? 2..0 1-v... � 

l EAD I NG 

I 7 a. (1\ 0. . J 

13 .  L's i n g  t he Ki e t h l y  M::>del  1 77 OMl� ( o r  equ i va l ent ; Z ;  !_ 10 7 OHMS , Ra n ge 0-2000Y , 
Preces i on = .:_ a ) rre as ure t he DC Vo.l t a ge at t he s i gna l t es t  ;>o i nt .  

CAB I NET 
S I GNAL 2 1 6  

TEC Current/ 
a .  M011 i tor 

P l ug- 1 
P l uc -3 

TE ST LEAD 

. .  

��� 
�GZ 6 of 9 

SCAL E READ I NG --

2_oo v 3.5': 3 v .. 
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f'R 8:1 LOCS � P:..?. TS M:'�i l Di\ c::.:...:: 
YM-!J{>- 7 02 3  

• I ' �' - • ,... l • ,_ ..... . ..,� ;;, . .; ( '"' _ .)  
� CO \'i : �. Ei\ 

� 1 . . ..  - ·  j Tt'- l C 7  

I 'F:.:;. "· 1 
. , �----------------------------

g ,  Us i n g  a ie k � ron i x  fude l  s::SJ2 ( o r  e qui va l ent )  os c i l l os co ;:> e  obs e rve t he wa ve 
form a t  t h e  s i gna l tes t poi nt : 

CAB I NET 
S I GNAL 2 16 PA.qA��E TER 

TEC Cu rrent/ 
J()"l-5� Photo /_()7 - 5'"3 a .  Mon i to r Phot o Phot o 

Pl ug-4 S I G  Ti me Bas e � Ti me Bas e .2j!\.uc.. Ti me Ba s e  --
P l u t - 3  Sh i el d Vert Ga i n _ .L..m.i Vert Ga i 11 ..l:t!,i, Vert Ga i n  --

Sync the os c i l l os cope a n d  p hotograph t he wa ve fo rm us i ng up t o  t hree t i me  bas e a nd 
v e rt i ca l  ga i n  s et t i n gs . �'ia rk the bac k  ')f t he photographs wi t h  t h e  i ns t rur::ent t a g  
n umb e r  a nd p a rar.et e r  rreas ured J 

1 5 . Us i ng a He wl et t - Pa c k a rd Sp e c t rum An a l yzer ( f-bde l s  1 4 1 T ,  85S3S ,  a nd 8SS�, or 
e qu i va l ent ) pe rform a n  ana lys i s  of t he tes t s i gna l for s pect ra l content : 

CAB IUET 
. 

S I G tlAL 2 16  PARAMETER PHOTO I 

TEC Current/ 
I t Y7 - 5'1 a .  Mor d tor 

Pl ug-4 S I G  
Pl ua-_3 SHIELD 

Be fore photogra p h i n g  each s cope p res enta t 1 on adj us t ana l yzer for bes t spect ra l 
res o l ut i on .  Record c ri t i c a l  ana l yzer parameters e . g  • •  R F  ba ndwi dt h . RF ba nd
wi dth and sweep speed on rea r  of photograph as wel l as p a rameter ana lyzed . 

PAGE 7 of 9 
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SPECTR UM ! D ENT FR EOU�NCY AM=>L l TU J E  

0 I �IJ.w. 

' 

�-o� ;?��� 
/t1 db L c <j  

_ j () 

1 6 .  Us i n g t he N i co l a� M:>del 444 FFT Ana l yze r (.vr equ i va l e nt ) p e rform FFT a n a l ys i s  
o f  s i gna l s  from t he s i gna l tes t  p o i nt : 

CAB I N ET 
S I GNAL 2 1 6  PARAi�::TER PHOTO # 

OR PLOT 

T E C  Current/ 
*a . Mon i to r  · �  � ·---

P l uo-4 :> I G  ! (. 1 - ,) 1 
P l ua - 3  Sh i e l d  

I f  PSD p l ots from the s i qn a l  s how h i gh o r  unusua l amp l i tudes , u t i l i z e  the  
z oom feature t o  pro v i de f i n e r  resol u t i on a n d  o bt a i n P S D  d a t a  i n  t h e  f re
quen cy band o f  i ntere s t .  

() (.,;.
·

/'� , �  �� - / '-1Z �') Vj ;;>l;/f.- 0 
� i_gna t ur'e/Da t e  '· 

1 7 . Cont i nue reco rd i ng t he out p ut s i gna l from YM-AM?-7023 for a pe r i od o f  1 0  add i 
t i ona l mi n ute� . R�move ampl i f i e r  and FM Record e r  when comp l ete . 

1 8 .  Re rro ve a l l  p o we r  from YM-Ar� - 7 0 2 3  ( same p rocedure a s  s.tep 2 ) . 
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------- ---- - -,-. ·--- --- . ---�--

FIELD SERVICE DATA SHEET 
C-1 3 

DATA SHEET - PL�T : 

UNIT ·l RUN -=2_.__ 
TIME TAPE fe PWR 

START --- / .5 o  
STOP ----

ROD POSITION : GROUP -• --- GROUP 

----·-�-· -·-- -· •""'!"",��� .. -. .  -. �-...-..... � 

::L Page No . __ _ 
DATE Jo/-.. )  /.·, ) �t.- • '\. .. ) 

TAPE !_/.){ 
SPEED Is" ips 
BAND r:t:_1 1 -:L),�c:·+-

GROUP _, ---

BORON (ppm) EFPD ___ _ CYCLE ___ _ 

' 
' 

.I 

RECORDER 
CHANNEL 

l 

2 

3 

9 

10 

ll 

12 

13 

14 

COMMENTS : 

I , "' �  , )�0 . / ;';, )f.- . 
c. .:.  s·x. :lu 

I 1 •1 ,, I - _j ...,.? (.L.· - t�· ."'LC' 
G - ') A ,Q.:_; 

T!C Form No. . 

SIGNAL AMP BW GAIN VDC 

L"P f1\ 

J x. IC" -



• r 

l ./ 

TEC Form No . 

UNIT 2, 
TIME 

START .1 Z : s-r' 
STOP i ' f/.-1 

fllLD SERVICE DATA SHEET 

C - 1 4  

DA1A S�EET • PLANT : 

RUN _...,/_ 
r.AitE ft 

$ 0  
/ 2<;  

1/YJ "::C 

DATE 

m TAPE 

SPEED 

BAND 

Page No . 

L � 'L.?l; /.<:-ic. · 
Ll '£.4 

1 5'  ips 

fltJ �j)xr--�c-f.-
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 BW GAIN VDC 

C A L (i?A r-\;- , c· A) :y.: 

I 


