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Section 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 indicalion 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 System 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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Section 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 partial operation due to the conver-
sion to a B&W Monitoring System, details of the "as-found" location of

signal lines were determined on-site during the measurements.
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2-3
Table 2-1

TERMINATION POINTS FOR YM-AMP MEASUREMENTS

Signal Identification*
YM-AMP-7G23 Signal Cable IT35921 (coaxial)
YM-AMP-7025 Signal Cable IT35981 (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 (TDR) 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
resictance 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 sunow the resulting time traces.
Along with time 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 lew freguency

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.




Table 4-1

CAPACITANCE, IMPEDANCE, AND RESISTANCE MEASUREMENTS

Capacitance . Impedance {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 10.4k 7.2k 9,2 10.8k (37.8k)

*Values in parentheses are the reverse polarity readings.
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Figure 4-1. TOR Trace of YM-AMP-7023 Cable.
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Figure 4-2. TDR Trace of YM-AMP-7025 Cable.
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STRIP CHART 107-51

Cable IT35981

setting - 500mp/div
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“.lter - 15 Hz
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Figure 4-3. TDR Trace of YM-AMP-7025 (Replacement) Cable.
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Table 4-2

Current and Voltage Measurements*

Instrument Current Voltage (VDC)
YM-AMP-7023 4,39 ma 29.6
YM-AMP-7025 0.58 ma 34.7
7025 (replaced) 1.72 ma 35.3

*Measurements between LPM amplifier and cable.
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Photo 107-1
Time - 20usec/div
Gain - 0.2 V/div

Signal - SIG

Photo 107-2

Time - Smsec/div

Gain - 0.2 V/div

Signal - SIG

Figure 4-4. Oscilloscope Waveforms from YM-AMP-7023 Signal.
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Photo 106~1
Time - Smsec/div

Gain - 2 mV/div

Signal - SIG

Photo 106-2
[ime - Susec/div
jain ~ 1 mvV/div

signal - SIG

Figure 4-5. Oscilloscope Waveforms from YM-AMP-7025 Signal.
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Photo 107-52
Time: Swsec/div
Gain: 1 mV/div

Sigral: S1G-Shield

Photo 107-53

Time: 2 msec/div

Gain: 1 mV/div

Signal: SIG-Shield

Figure 4-6. O0Oscilloscope Waveforms from YM-AMP-7025
(Replacement) Signal.
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-23db
Photo 107-3
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Scan width - | MHz/div
Scan time -~ 1l sec/div
Attn - O

Log Ref - -20 db
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-

0 2 4 5

Frequeincy (!1Hz)

Figure 4-7. High Frequency Spectrum of YM-AMP-7023
Signal.
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Photo 106-3

BW - 3 KHz

Scan width - 1 MHz/div
Scan time - 1 sec/div
Attn - 0

Log Ref - -20 db
L SIG

Frequency (MHz)

Figure 4-8. High Frequency Spectrum of YM-AMP-7025 Signal.
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-10db
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Scan width - 0.5 MHz/div
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Figure 4-9. High Frequency Spectrum of YM-AMP-7025
(Replacement) Signal.
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Figure 4-10. Low Frequency Spectra of YM-AMP-7023 Signal.
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-30db
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Figure 4-11. Low Frequency Spectra of YM-AMP-7025 Signal.



4-15

Photo 107-535
100 kHz Range
+30 db Reference

Note: Gain by 20 extermnally

Frequency (kHz)

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



Section 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 I[sobase 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 probably are not working.
However, because of capacitive feedback ir the charge converter, accel-
erometer signals may be present at the V&LPM inputs in a highly atten-
uated form. This attenuation would be proportional 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 converter replaced the 2652M4, but scope photos
of the output waveforms show no significant increase of amplitude.

After replacement, the output current for channel 7025 only measured
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5-2
1.7 ma through a 2k resistor attached at the signal input. Even if the
new charge curivertzr operated at the 4 ma curreat level, it still was
not being provided encuagh 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 froim 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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ORIGINAL FIELD PROCEDURES ANu
DATA SHEETS FOR YM-AMP-7023
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N . 5 B YR , MO , DAY | HR  MIN
LOCATON SER.2L v v Xeeo/ sdfos fnc) oo 3f.e
olalslololdl/ [&rlala] | Rlalzieloli sl | 1211 V1l I ]
K REG i QUTAGE STATUS
COME B R CHG/MOD 200¢ HOLD
st ]| ASENCY WUMBER st CODE
v v v
1 HEE L
clelolel [ TTTT111 =
SN o | sesetocaroy
PAREY, A3 S| ORCONIRACIGR
8! 733 YR -
e
0|71214 917 Azl

,Lo ('6{1‘0/1 - @Cé/f lé.?o”u zoflp,cq, CZ},.#I’“/ BU ,'{c/:'/\&

Comply wjth the Provisions
Limits and Precautions:  SEL forth in AP 1002 ang
a) Personnel Met Ed Safety Manual

b) Equipment
¢) Environment

d) Nuclear

INSURE WORK AREA CLEANED
) Post Maintenance Testing required and Acceptance Criteria. UP A‘[ COMPLE‘HON OF JOB

ORIGINATOR —SUPERVISOR—SUPERVISOR OF MAINTENANCE — MAINTENANCE FOREMAN—. ~ CC- Y 1
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2a.
2b.
Ja.
3b.

ha.
5b.

1.
12.
13.

A-2

JOB TICKET (WORK REQUEST)
REVIEW - CLASSIFICATIGN — ROUTING CONTROL FORM

J0B TICKET numeer_ (L5710
Does wark represent a change or modification to an existing system or component? If yes, an ap-
proved change modification is required per AP 1021. /
C/M No. N Yes No
Does work requires an RWP? Yes Ne -~
Is an approved procedure required ta minimize personnel exposure'? Yes No
Is work on a QC component as defined in GP 1008? Yes No 7
It Ja is yes does work have an effect on Nuclear Safety? if 3b is yes, PORC reviewed Superinten-
dent approved procedure must be used. Yes No 7
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.
¥
UNIT SUPERINTENDENT ! DATE
Is the system on the Environmental Impact list in AP 10267 Yes _ No__ o
i 5a is YES, is an approved procedure required to limit environmental impact? Yes No &
Agreement that 5b is No. {Required only if 53 is Yes).
JUL
UNIT SuPT :SUPV OF QPERATIONS DATE
Plant status or prerequisite conditions required for work. (Operating and/or shutdown)
'—"—-——\—
{QC Dept. review, if required n item No. 3.
(|
0C SuPthuISOR DATE
Does work require code inspector to be notified? Yes No «~
Supervisor /I\ aint ance ap ro,val 10 commence work:
4 ,Z;@,éﬁ OateZA%/fo
Maintenance Foreman’éng}éd; 75/’—”.//]///: ’Z)
Date

Code Inspectar Notified. Name:

I /'
Shift Foreman's approval 1o commence work: CML\&\ILC

Date C}//-" = /‘*

Inival 1t Shift Foreman signature 15 not required.

TMI-184 2.80

~

1



oo, WORK REQUEST PROCEDURE
' TMI Nuclear Station
- Maintenance Procedure Format and Approval

A-3

UnitNo. 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.  Procedure Title & No.: .
Seasor /gaé/( Mza.rwéwa—/s onr V- ArtP- 702 3

Stowr Lowendor 5B 547/’&»* fl; Sheek

2. Purpose: 7 C/&é"'m e oor\rh/ 04 rac 4r .5 /, er P 1[ ;,'7- o -/ir

Qom Ym-AMP - 2523

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

yM— At - 2023 aw'—t/ 4"‘“’;"{&°/ rnr /‘umhf ft%':‘f c;,..fane»'A'.

4.  References:

See af '1404“/. -

5.  Special Tools, and Materials required.

See attacled.

6.  Detailed Procedure (attach additional pages as required)

See abtecd o

Supervisor of Maintenance recommends approval W{ Date 7/22/ 7o

4/”0“7 y s /: ,,,4..,_ 9/20/36

Unit No. 1 Chairman Date Unit No. 2 Chairman Date

* PORC RECOMMENDS APPROVAL

* UNIT SUPERINTENDENT APPROVAL
Unit No. 1 Date Unit No. 2 Date

* Standing Procedure

Supervisor of QC Date e e s

*Note: These approvals required only on Nuclear Safety Related/Radiation work permit jobs,
TMI94 2.78

0 . o we e mm e cmme mt S e emes et
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A-4

—— e TITLE IN-SITU MEASUREMENTS OF CABLES AND NO.
T ' SIGNALS FROM LOQOSE PARTS MONITOR TP-107
m = CHARGE CONVERTER YM-AMP-7023 REV.
M == 1
Technology for Energy Corporation | APPRCVED DATE
PROCEDURE - M.V. Mathis, Diractor, Tech. Serv. 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-7023 from tiy Reactor Building TMI Unit 2. The tests specified in
this procedure are designed to assess the condition of the in-containment
instrument module (accelerometer, charge converter), associated cabling,
and readput devices. This assessment will require the use of Time Domoin
Reflectometry (TOR), Impedance (Z), Spectral Analysis (frequency domain),
and general oscilloscope observations (with recording) of waveforss
from/to the unit under test (UUT).

YM-Ar1FP- 70225 — Shkam Gencriler B Upper 704 S/ o8
PROCEDURE (ADMINISTRATIVE):

A. Limitations and Precautions

1. Nuclear Safety.. Loose Parts Mcnitor Chargs Converter YM-AMP-7023,
located at elevation 347', is part of the overall Loose Parts

Surveillence System. S R Fn BN T AT Y of e s 0. [ v P
SN uT S P L T T AT s

2. Environmental Safety. Loose Parts Monitor Charge Converter
YIi=AMP~-7023 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 additiona}
personnel safety hazards other than normally associated with per-
forming instrument testing.

4. Equipment Protection. In the performance of each test described
2e§?in, care will be taken to insure adaguate equipment protection as
ollows:

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

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

c. In 211 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 inserting
test signals on appropriate conductors of Cable IT3592].

l1of 9
PAGE




A-5
NO.
_ IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP- 107
EE TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
.  YM-AMP- 7023 REY. 1

Table 4-1 Active Measurements

Active Signal Parameter Time Domain Reflectometry Impedance
Voltage 225 mY nominal (into 50 <5V s
ohm base)
Frequency —— 100Hz, lkHz,
10kHz, 100kHz
Current £ 10mA < 100mA
Other 225mY, 110 picosecond -
- pulses
B. Prerequisites ’

1. The Shift Supervisor/Shift Foraman shall be notified for concurrance
prwr to the perfornance of those measurements , EEEESERAERTITI
- 3 H o hd ‘-'~‘«f:f LN e

2. lnstrunen;atlon personne] shall be assigned to assist in the perfor-
mance of these measurements.

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

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

Procedure for Parforming Measurements

References :

1. Endevco Dwg. MNo. AE-E0401, Specifications for vbdel 2652M4 Charge
Converter YM-AMP- 7023 {Sheet 3 of 3).

2. Specification Manual for Endevco Model 2276 Accelerometer.
3. Burns & Roe Dwg. 3024, Sh. 105.

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

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

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

PAGE 20of 9




A-6

NQ.
IN-SITU MEASUREMENTS OF CABLES AND SIGNALJ TP=-107

e FROM LOOSE PARTS MONITOR CHARGE CONVERTER
YM-AMP-7023 ARV,

1

STEPS

7.
8.
9.
10.

11,

12.
13.
14.
15.
16.

Burns & Roe Dwg. 3174, Sh. 7.
Burns & Roe Dwg. 3045, Sh. 17. -
Instruction Manual, Tektronix model 1502 TDR.

Instruction Manual, Hewlett Packard Model 4274 Myltifrequency LCR
Meter.

Instruction Manual, Hewlett Packard Spectrum Analyzer (Model 141T,
85533, 85528 Modules).

Instruction Manual, Nicolet Model 444A-25 Spectrum Analyzer.
Instruction Manual, Tektronix Model 335 (scilloscope.
Instruction Manual, Lockheed Store-4 Racorder.

Instruction Manhal, Tektronix SC502 Oscilloscope.

TEC Composite Electrical Connection Diagram, YM-AMP-7023 (see
attachment). : _

1. MNotify Shift Supervisor/Shift Foreman of start of test on YM-AMP-7023.

2. Remove
3. Remove cable 1735921 (Channel 6) in cabinet 216.

all power from YM-AMP-'7023 (Channel 6).

4. sing the Hewlett-Packard Model 4274 (or equivalent) Impedance Bridge measure
the capacitance and impedance at the following test point. .

TEST POINT* FROM T0

a.

Cable IT35921 (Center Cable 1735921 (Shield)

Conductor)

* Test Connection in Cabinet 216,




A-7

‘ NO.
S IN-SITU MEASUREMENTS OF CABLES AND SIGNALS I TPIG7
=N TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER =
“m. YM-AMP-'7023 IHEV 1

Record the data requirad below:

TEST POINT CAPACITANCE IMPEDANCE

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

- - /%

a. Cable IT |Emeaty | Soassly L bk | L
B2l | zonf | I03NL| 10 S NF 7r2/y ' P
-4-0 ...2.50 Z8T

T

Center Conduct
or to shield

s
5. Using the Tek:ronix Yodel 1502 (or equivalent “TDR unit) perform TDR measure-
ments on the test point given in Step 4. N

Record the data below:

Instrument Strip
Test Point High R Low R Settings Thart |
@ Nft.] @Nft.] Aml Range Mult Number ,

a.Cable 1735921 T

Center Conductor
to Shield

6. UWsing the Keithley Model 177 (or equivalent DMM) perform resistance measure-
ments on the test points specified and record values in the space provided.

PAGES 4 0of 9
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0.
T e IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP407
i Eu TITLE  FROM LOQSE PARTS MONITOR CHARGE CONVERTER _
YM-AMP- 7023 REV,
20f Fonte  zovk Fhwes
POLARITY POLARITY
From = +; To = - From = =; To = +
TEST POINT | FROM LINK TO LINK RESISTANCE RESISTANCE
Center : .
a. COan)iuctor S?:ﬁld /0. 14 K 33.23 KK
+

| S}

BLATX

LPM Arciifter Outer Conductor (BNC)

Azplifier & LPM Center Conductor (BNC)

DIACRAM 8-1 -

Red !To Ralzhly 177V
—

Cabizez \\._ Tield =
Side I S> 1 de =

P Side
pocoumtiinrccos
kv

LA

P i

Blazx (To TEC 901)

3IC CURRENT MONITOR/AC COUPLING
TIST rIITORE

NOTE: This circuit provides additicnal dCcess to signels and charze converter current

1) scu.L cotnestion of an acdeter by comnectizi a ENC vi:zh plugs 1 (etgnul
of R cocnector)® and 2 (g-ound of JNC connector).*

2) Access to the signal tiough s decoupling capacitor s provided by a BNC
connectiag plugs & (sigaal of BNC) and I (grouad of BNC).»

@ Connections provide for proper polaricy.

7. Connect the TZI{ Current Monitor/AC Coupling Test Fixture between LPM amplifier
and Cable 1T35921 per the following diagram:

Cable [T35321 Center Conductor (84¢)

1

- Cable 1735621 Guter Ccnductor (e.C)

Sof 9
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NG, -
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS l TP- 107

T
p e FROM LOOSE PARTS MONITOR CHARGE CONVERTER
I = . TS yweAwp- 7023 - iR“EV 1
8. Connect a Kiethly Model 177 DMM (or equivalent) in series with center conductor

10.

11.

12.

13.

of 1735921 (BNC) by connecting across plugs 1 and 2 (the two red plugs) of the
TEC Current Monitor/AC Coupling Test Fixture.

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 t"omtor/AC Coupling Test

Fixture.

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

NOTE: Recording will continue through Step 17.

Apply power to YM-AMP- 7023(Channel 6 and verify operation through normal
instrumentation procedures '

Using the Kiethly Model 177 DMM (or equivalent; Precesion = + 1%) measure the
current at the signal test point.

Cabinet
SIGHAL 216 TEST LEAD SCALE RZADING

TEC Current/
a. Monitor
Plug-1 é*f-g 20Mn 437 mu
Plug-2
H  CoreenT Beppivmt, FPower ON X /2 rm/n,
. - "4_16/ ?/?B/A(C7

Z L

Anp Vor7nge 8ignature/Date

Using the K1ethly Model 177 DMM (or equivalent; Z; > 107 OHMS, Range O- 2000v,

Precesion = + 1%) measure the DC Voltage at the 519nal test point.
CABINET
SIGNAL 216 TEST LEAD SCALE READING
TEC Current/ L
a. Monitor <.
Plug-1 (+) 200V | 2%9-L V
Plug-3 (-)
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TEL

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS
FROM LOOSE PARTS MONITOR CHARGE CONVERTEZR

YM-AMP- 7023

NO.
TP- 107
REV. 1

14. Using a Tektronix Model SC502 {or equivalent) oscilloscope observe the wave-
form at the signal test point:

CABINET
SIGNAL 216 PARAMETER /\§3a4>7; T2 T
TEC Current/
a. Monitor Photo /07 -/ {Photo /o7 - = | Photo
Plug-4 SIG Time Basezo«s5] Time Base 2 "m< | Time Base
Plut-3 Shield Vert Gaing.2v| Vert Gaing,zv | Vert Gain

Sync the oscilloscope and photograph the waveform using up to three time base and
Mark the back of the photographs with the instrument tag
number and parameter measured.

vertical

gain settings.

Shgnature/Date

15. Using a Hewlett-Packard Spectrum Analyzer (Models 1417, 85538, and 8552, or
equivalent) perform an analysis of the test signal for spectral content:

, CABINET : N
SIGNAL 216 PARAMETER PHOTO #
TEC Current/
a. Monitor /e7-3
Plug-4 SI6
Plug-3 SHIELD

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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NO.
Eos gre o IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-107
§ {=1 TITLE FROM LOOSE PARTS MONITOR CHARGE CONVERTER
= YM-AMP-7023 REY, 1

SPECTRUM IDENT FREQUENCY AMPLITUDE REMARKS
gﬁn/ﬂ;\//p/»/ SCar wioTn T pUT Rgpzrs  Stwn Time Zﬂc’a /\Qc—/-’:
/006 Log
3K J 66 Ay o J Sce o
3 4V _ 2047
’ Sens = O
v -
(Tl 0,
Signathre/Date T
16. Using the Nicolet Model 444 FFT Analyzer (or equivalent) perform FFT analysis
of signals from the signal test point:
CABINET B
SIGNAL 216 PARAMETER PHOTO # i
: OrR PLOT
: TEC Current/
*a. Monitor )
Plug-4 316 0074 | JKus
Plug-3 Shield o7 - 5 .‘/m/%
If PSD plots from cthe signal 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 _ﬂ::' 75 4 7/».?,/ ‘o
‘Signature/Date
17. Continue recording the output signal from YM-AMP-7023 for a pericd of 10 addi-
tional minutes. Remove amplifier and FM Recorder when complete.
18. Remove all power from YM-AMP- 7023 ,lsarﬁe procedure as Step 2).

PAGE 8 of 9
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TEL

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS

TITLE  FROM LOOSE PARTS MONITOR CHARG:. CONVERTER

YM-AMP-' 7023.

NO.
TP-107

REV, 1

' 13,

20.

Remove the TEC Current Monitor/AC Coupling Text Fixture.

Notify the Shift Supervisor/Shift Foreman of the conclusion of testing on

YM-AMP-

'7023.

, TEC Representatwe() fég{/ 7/,3/5u

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

Stgnature/Oate

0
Instrumentation 0'€ MQI’{'

923 2

Signature/Date

/

page 9 of 9
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GENERATION CORRECTIVE MAINTENANCE SYSTEM

FX3 f 2
CM STATUS ACTIVITY FORM
A-14
R COMPONENT DESIGNATOR 3 REQUEST DATE
3 | LOCATION UNIT | JoB WORK
TYPE AUTHORIZATION
COMP. COMP. o}
' sys TYPE: ID. ) NUMBER
! P MO |DAY | YR
5 12 16 17 22123 24}8 32133 38
y " - ’
Vil WEl lolalal lelalslolo l2lc MPA 0 L’Tl']LﬂO 019120l e
A
TXN |y NUMBER
co
1 4 47
810 A
TXN é £ | mesp. LocaTio A ASSISTING |p| AssisTinG
cD T T |PR CONTRACTORIT | CONTRACTOR |T | CONTRACTOR
1 a 65 le7 71 M
8lols|a FIS AN
™n |g PURCHASE REQUISITION | PURCHASE ORDER
co |7 NUMBER NUMBER
1 a 59 66167 73
810 A
S/M APPROV AL FIELD WORK
A STATUS HALD TO COMMENCE COMPLETION
TXN c % WORK DATE
T CODE START DATE RELEASE DATE COMPL. MO DAY YR MO DAY YR
1 4 39 aold1 asla7 52153 5556 61162 87
7 ’ 2 7 5727
8 l1]o]a 0000 VLT L
0,1} [ ) ) 1 OUTAGE HOLD
0,2] , Ll 1 " ) PART HOLD
0,3 \ L n . \ QUALITY CONTROL PART HOLD
0,4 1 L 1 1 1 L QUALITY CONTROL PROCEDURE HOLD
015] , ) \ \ . | 1 | oreraTiONS HOLD
0,6/ , { |, A \ ) CHANGE MODIFICATION HOLD
0,7 , i i , \ i ENGINEERING HOLD
0,8} , Ll 1 ) L PLANNING HOLD
1 ! ] 1 1 L |
5,0f , ] L ] \ \ MANPOWER NOT AVAILABLE
5,1 \ 1 \ \ \ N AT PORC
5,2 | \ Ll | A AT QUALITY CONTROL
5 331 1 1 L i 1 AT UNIT SUPERINTENDENT
5141 \ 1 i 1 1 AT READING
515! 1. 1 ST I W | 1 POST MAINTENANCE TEST HOLD
5 6§ ] ] L | AT ALARA

TR 1O & R




APPENDIX B

ORIGINAL FIELD PROCEDURES AND
DATA SHEETS FOR YM-AMP-7025
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GENERATION CORRECTIVE MAINTENANCE SYSTEM ~ B-1
o?&g ‘é JOB TICKET FORM (WORK REQUEST)-THREE MILE ISLANu UNIT 2
COMPONENT DESIGNATION 108 108 TICET RElUEST DT RECOMMENDED
N svs comp COMP lé LOCATION/UNT | fyoe NUMBEA W 1 Div . vh PRIORITY
v v TvRE 0. v 3 v
¢ ml alnlel [2lelzls] [0]3]6[0]0] 2icim cisi7lfif b l9lzlelele <.
¢
DESCRIBE Phelelicle {olm] laltitlele h]efd alcloleleldluln]e -(ur slelnlsle [~ le]e
MALFUNCTION i1 [
OH r ClEIS | nlemnde f A
MODIFICATION
DESIRED |
CAUSE OF
MALFUNCTION
(IF KNOWN)
onéGMnF.;AL%n-s suipm,wggn‘s Q/ //’
%A’W ?‘4%‘ 6// o0 Lamanatl %{‘ il
Ul éll |7I{/ " ORIGINATOR'S SIGNATURE 7/ DATE Olé l,j’ L)/‘ . SUPERVISOR'S SIGNATURE 7 DATE
DOE/[:Z c /'?Z“ed/ ,4“,_,,,_4[7/%/5
- hr TRZEAN. -.':Ej' c(o:éz z’\“cuc’;ée-; . ;L—:-‘-?CMO'TIO-‘-' NPRDFAILUR;AY START
VSCAT N SEAL v v Xcoo/ suforfue])io]sf ws[ R YR MO HR MIN
olslsloololelalAelal [ Blelriclol BT Tl il Vs
E B B REG Ny OUTAGE STATUS
S I DOl S - 1 e cobe
v v v
ololole [ [[[[]]] Nl |

L-;::. i - =

g ISR

J;. .z

ely|2kle 5ABAY;
Lociban: Cble Bow | Fo5 ol et B Z |

Comply witii tha Provisi~n-
set forth in AP 1002 an.;

Limits and Precautions: : :
Umis and recautons: - Met £ Safety Manual

b) Equipment
¢) Environment
d) Nuclear

— - NSURE WCRI: AREA CLEANER

) Post Mamlenance Testing required and Acceptance Criteria. UP ﬂc CG“‘:}“LENON OF ,0[7

OPlGINATOR—SUPERVISOR—SUPERVIson OF MAINTENANCE —MAINT v
X OB PERFORNER — MAINTENANCE FOREMAN — SUPEAVISOR OF Eih.'x"?rcss..io.'iEMM- '




: B-2

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

JOB TICKET NUMBER (* 57/

Does work represent a change or modification to an ewisting system or component? If yes, an ap-
proved change modification is required per AP 1021.

{/M No. LA Yes No o~
. Does waork requires an RWP? Yes No _-
. Is an approved procedure required to minimize personnel exposure?‘ Yes Noe
. Is work on a QC component as defined in GP 10087 Yes Mn .
. f 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 No ¢
Agreement that a3 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.
UNHT SUPEIRINI'ENDENT . DATE
. Is the system on the Environmental Impact list in AP 10267 ' ‘ Yes No o~
. If 5a s YES, is an approved procedure required to limit environmental impact? Yes No ¢
Agreement that b is No. (Required only if 5a is Yesl. . ‘
UNIT SUPTSUPV OF GPERATIGNS DATE
Plant status or prerequisite conditions required for work. {Qperating and/or_shutdown)
{C Dept. review, if required in item No. 3.
WA
OC SUPERVISOH DATE
Does wark require code inspector to be noufied? Yes No ¢/
Supervisar of Maintenance, approval to commence wark:
Z %‘ /qL - Date Z /1 # b2
Maintenance ForemﬁAségne% ~//j/ /P/j
Code Inspector Notified. Name: 1 Date
Shift Foreman's approval to commence waork: Ci Wimﬂ Date 9 (25 "ir':/

Initial 1f Shift Foreman signature 1s not required.

TMI-154 2 80




N WORK REQUEST PROCEDURE
AN TMI Nuclear Station
Maintenance Procedure Format and Approval
B-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. Procedure Title & No.:
Sers0r /Q[/e mga,ﬂ//‘em//r —ﬁ ,VM Amlf -202 S y
Stecrr  Beneratsr B Upper Tike Shet V/n/u/./aﬂf Eorls Stusor

2.  Purpose: To S rmie :7,.4/ J&r«a{ér/h{}: on YL /'Arl;zme,aé-r/fl?
PCior h  renovd

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

1

YM-AMP - 2p25~

4.  References:

,S',( o C‘J\ ‘J

5.  Special Tools, and Materials required.
Sep atkdd

6.  Detailed Procedure (attach additional pages as required)

Gop Mriled

Supervisor of Maintenance recommends approval

t—’n//kee/.)? Ketiew

* PORC RECOMMENDS APPROVAL

A
Unit No. 1 Chairman Date Unit No. 2 Ch;;man Date
* UNIT SUPERINTENDENT APPROVAL
Unit No. 1 Date _ UnitNo. 2 Date
* Standing Procedure
Supervisor of QC Date

*Note: These approvals required only on Nuclear Safety Related/Radiation work permit jobs.
T™MI94 2.78

—_— ——— — - - — H
5

13

i

5




B-4

' TITLEIN-SITU MEASUREMENTS OF CABLES AND NO.
SIGNALS FROM LOQSE PARTS MONITOR TP- 106
m = CHARGE CONVERTER YM-AMP-7025 - =
- — g | [ =——] . B - - N 1
Technology tor Energy Corporation ‘| APPROVED | DATE
PROCEDURE M.V. Mathis, Director, Tech. Serv. Div. 9/18/80

PURPQSE :

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-7025 from the Reactor Building TMI Unit 2. The tests specified in
this procedure are designed to assess the condition of the in-containment
instrument module (accelerometer, charge converter), associated cabling,
and readout devices. This assessment will require the use of Time Domain
Reflectometry (TDR), Impedance (Z), Spectral Analysis (frequency domain),
and general oscilloscope observations (with recording) of waveforms
from/to the unit under test (UUT).

4

Y}.\-H/WP- 7028 — 6_-"/6-4'/‘" 65,)grofa/‘ 8 Uffcf' 7:-5"6 Sheet

PROCEDURE (ADMINISTRATIVE):

A.

Limitations and Precautions

1. MNuclear Safety., Loose Parts Monitor Charge Converter YM-AMP-7025,
located at elevation 347', is part of the overall Loose Parts
Surveillence System. TP BTEGISTFMEC"D ot } ' oLy
R U S Ts L e RIS L TB e s Safptday e based ¥

2. Environmental Safety. Loose Parts Monitor Charge Converter
YM-AMP-7028 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 performance of each test described
gey?in, care will be taken to insure adequate equipment protection as
ollows:

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

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

Cc. In all Time Domain Reflectometry and Impedance meas urements, 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 IT3593].

lof 9
PAGE
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B-5
NO.
R IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP- 106
i Eﬂ_ TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
YM-AMP- 7025 REV. 1

Table 4-1 Active Measurements

Active Signal Parameter Time Domain Reflectometry Impedance
Voltage 225 m¥ nominal (into S50 £ 5V rms
ohm base)
Frequency .- 100Hz, 1kHz,
10kHz, 100kHz
Current < 10mA £ 100mA
Other 225mV, 110 picosecond -
- pulses
B. Prerequisites

1. The Shift Supervisor/Shift Foreman shall be notified for concurrance
prior to the perforﬂance of those measurements, 55
Py

K ;-‘o]a;.gum:lﬁ-' 2Tt i
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.

.

Procedure for Performing Measurements

References :

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

2. Specification Manual for Endevco Model 2276 Accelerometer.
3. Burns & Roe Dwg. 3024, Sh. 10S.

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

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

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

PAGE 20of 9
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NO.
IN-SITU MEASUREMENTS OF CABLES AND SIGNALJ TP-105

FROM LOOSE PARTS MONITOR CHARGE CONVERTER rm——
YM-AMP- 7025 - - "E’l- 1

7. Burns & Roe Dwg. 3174, Sh. 7.
8. Burns & Roe Dwg. 3045, Sh. 17. -
9. Instruction Manual, Tektronix model 1502 TDR.

10. Instruction Mahual, Hewlett Packard Mpdel 4274 Multifrequency LCR
Meter.

11. Instruction Manual, Hewlett Packard Spectrum Analyzer (Model 141T,
85538, 85528 Modules). _

12. Instruction Manual, Nicolet Model 444A-25 Spectrum Analyzer.
13. Instruction Manual, Tektronix Model 335 Oscilloscope.
14. Instruction Manual, Lockheed Store-4 Recorder.

)

15. Instruction Manual, Tektronix SC502 Oscilloscope.

16. TEC Composite Electrical Connection Diagram, YM-AMP-7025 (see
. attachment).

1. Notify Shift Supervisor/Shift Foreman of start of test on YM-AMP-7025.
2. Remove all power from YM-AMP-'7025 (Channel 8). .
3. Remove cable 1735981 (Channel § in cabinet 216,,

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

TEST POINT* FROM TO

a. Cable 1735981 (Center. Cable IT35981 (Shield)
Conductor) ..

* Test Connection in Cabinet 216.

PAGE Jof 9
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’ No.
—— IN-SITU MEASUREMENTS OF CABLES AND SIGNALS ' TP-106
{ =1 TITLS  FROM LOOSE PARTS MONITOR CHARGE CONVERTER  [——
=m YM-AMP- 7025 ' 'nm/- 1

Record the data required below:

TEST POINT CAPACITANCE IMPEDANCE

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

o . ) . : ~ /)7"
a. Cable IT |28/( |jo.0pf|=228m/-| 7./ 67 |69 o 7'//
35981 / / 4 L /32"

Center Conauct
or to shield

5. Using the Tektronix Model 1502 (or equivalent TDR unit) perform TDR measure-
ments on the test point given in Step 4. -

Record the data below:

Instrument Strip
Test Point High R Low R Settinas Chart
@ Nft.]| @Nft.]| Ampl Range Mult Number

a.Cable IT3598I.

Center Conductor
to Shield

Jo6—/

6. UWsing the Keithley Model 177 (or equivalent DM4) perform resistance measure-
ments on the test points specified and record values in the space provided.




NO.
Vo o IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-105
i E - TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER oy
- - : - - e YMeAMP- 7025 . : S L1
' zolc Lorvgt 20K Tirvee

POLARITY

From = +; To

POLARITY

From = ~; To = +

TEST POINT [ FROM LINK TO LINK RESISTANCE RESISTANCE
Center : : —
a. Con?uctor. S?lﬁld ] .2/ ;5L/, 2-
(+ ,

and Cable IT35981 per the following diagram:

7. Connect the TEC Current Monitor/AC Coupling Test Fixture between LPM amplifier

Black (To TEC 901)

2EC CURRENT MONITOR/AC COUPLING
TEST FITT_RE

* Connections provide for proper polarity.

DIAGRAY 81 ,
Red (To Rei:zhly 177) N -
Azpliffer & LPH Censer Conductor (BNC) e Cable 1T35931 Center Conductar (B¥<) ,
R Cabinec ‘\\\:f-~\“‘-~. Fiel R
Side ] Side
SO w1 e
e 3 KV
BLAGZ ///, 3 ,,J'CDA LA
|
LPN Ampl ifier Outer Conductor (BNC) ~ Cable 1T35931 Outer Conductor {(B:2) ;

NOTE: This circuit pravides sdditional:access to signals and charge converter turrent

1) Series connection of an azaeter by connecting & BNC with plugs 1 (signul
of BNC coanector)® and 2 (ground of SNC cornector).®

2) Access to the signal chrough a decoupling capacitor is provided dy a BNC
connecting plugs 4 (stignal of BNC) and 3 (grouad of BNC) .

Fa“sia 5 of 9
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I IN-SITU MEASUREMENTS OF CABLES AND SIGNALS |’ ¥p- 10a
] =1 Tr7Ls FROM LOOSE PARTS MONITOR CHARGE CONVERTER
- A o YM-AMP-"7025 - - REV,

8. Connect a Kiethly Model 177 DMM (or equivalent) in series with cente. -.aductor
of IT359 1 (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 Amplifier with a BNC to Bapana plugs 3 (ground) and 4

(signal) (the two black plugs) of the TEC Current Monitor/AC Coupling Test
Fixture. .

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

NOTE: Recording wiil continue through Sten 17.

11. Apply power to YM-AMP- 702S.Channel 8 and veirify operation through normal

instrumentation procedures.
}

12. king the Kiethly Model 177 OMM (or equivalent; Precesion = + 1%) measure the
current at the signal test point.

Cabinet
SIGNAL 216 TEST LEAD SCALE READING

TeC Current/
a. - Monitor cn

Pluqa-1 {+; Z L ST
Plug-2

0 T A 25 /

Signature/Date

13. Using the Kiethly Model 177 DMM (or equivalent; Z; > 107 OHMS, Range 0-2000V,
Precesion = + 1%) measure the DC Voltage at the signal test point.

CABINET
SIGNAL 216 TEST LEAD SCALE READING
TEC Current/ L
a. Monitor oV 3
Plug-1 (+) 2o 4.7/
Plug-3 (=)

foo|

P
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—— IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP~ 105
g Er TITLE FROM LOQSE PARTS MONITOR CHARGE CONVERTER oy
= YM-AMP- 7025 REV, 1

14. Using a Tektronix Model SC502 (or equivelent) oscilloscope observe the wave-
form at the signal test point:

CABINET
SIGNAL 216 PARAMETER

TEC Current/
a. Monitor © | Photo /24 -/ | Prote 424 2| Photo

Plug-4 SIG Time Base 47». 5| Time Base -« | Time Base
Plug-3 Shield Vert Gainz2my/| Vert Gain /.~y | Vert Gain

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. i
A

o
Y

D e oo

<;;;;l;7f/f£;Q%§/’?Z{;g7 ",

Stgnature/Date

15. Using a Hewlett-Packard Spectrum Analyzer (Models 1417, 85538, and 8552, or
eyuivalent) perform an analysis of the test signal for spectral content:

CABINET : '
SIGNAL 216 PARAMETER PHOTQ #
TEC Current/
2. Monitor 1965
Plug-4 SIG ,
Plug-3 SHIELD

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.

pagz 7 of 9
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NO.
' P-105

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS
FROM LOQSE PARTS MONITOR CHARGE CONVERTER ,REV 1

. . ’
1 =1 TImLE
SPECTRUM IDENT FREQUENCY AMPLITUDE REMARKS ,é,
/6 cote s wed
-

‘Scﬂr\/ WID7T JRPe T VrZ/ahd g&\ t’me, ;‘7/&
. /lslc/ 20 /;Z

pr'J“//VfH <
¢ 0

5 Mr; J el F
oY

CLor6t /)50

Signature/Date

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

CABINET -
SIGNAL 216 PARAMETER PHOTO #
OR PLOT
) W e
.| Monitor | jobmy | ook 3
Plug-4 SIG 106 -8 JE SenLe
Plug-3 _Shield

If PSD plots from che signal show high or unusual amplitudes, utilize the
zoom feature to provide finer resolution and obtain PSD data in the fre-

(/:222;47’Z<;:42€5f'g,4?;a/5‘c)

Sigfature/Date

quency band of interest. ’

eriod of 10 addi-

17. Continue recording the output signal from YM-AMP- 7025for a
tional minutes. Remove amplifier and FM Recorder when complete,

18.. Remove all pbwer from YM-AMP- 7025 (saﬁe procedure as Step 2).

8 of 9

PAGE




B-12
NO.
o— a" IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP. 106
H Eh— TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
YM-AMP- 7025 REV, 1

19. Remove the TEC Current Monitor/AC Coupling Text Fixture,

20. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing on
YM-AMP-"7025.

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

TEC Representatwer/ 5\& ‘/ j,li .

Stgndture/Date

Instrumentation Tg ZL!/M# F-23-50

Signature/Date '

PAGEg°f9
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GENERATION CORRECTIVE MAINTENANCE SYSTEM
CM STATUS ACTIVITY FORM

B-14
’ AEQUEST DATE
COMPONENT DESIGNATOR LOCATION UNIT | so8 WORK
) comp comp S TYPE AUTHORIZATION
svs TYPE 0. o NUMBER
P MO |oAY | YR
5 ] 12 16 {17 22123 24}8 3233 38
, ’ = Gl
Vi il El [7]olals] lolsls folo [2 le A e slT Ll o192 00 1o
; a ECM
XNy NUMBER
co
) 4 47 51
8(0]4(A
A [ [ P
TXN A R | RESP. LOCATION| g ASSISTING |R| ASSISTING
co T T [PR CONTRACTORT | CONTRACTOR J | CONTRACTOR
1 4 66 |67 yal
8l0(5]|A 2o 36N
TXN é PURCHASE REQUISITION' | PURCHASE ORDER
CcD T NUMBER NUMBER
1 4 59 6667 73
8(10171A
S/M APPROV AL FIELD WORK
A STATUS HOLD TO COMMENCE COMPLETION
TXN c % WORK DATE
T CODE STARTYT DATE RELEASE DATE COMPL, MO DAY YR MO DAY YR
1 4 39 40{a1 as5la7 52153 55156 61162 62
Z # A & 7 Z
sitfofa CAGLLH L7447, HEEER ENEEN
0,1 . i ! 1 1 | OUTAGE HOLD
0,2 , ] [ R L PART HOLD
0,3 , , ( N Ll QUALITY CONTROL PART HOLD
0,4 | 1 \ 1 \ { QUALITY CONTROL PROCEDURE HOLD
045] , . y \ \ ! OPERATIONS HOLD
0,6/ , | , . L \ { CHANGE MODIFICATION HOLD
0,7 , \ ) o { ENGINEERING HOLD
0,8| 1 L ! | L PLANNING HOLD
| | )| 4 [ 1 { . ‘
5,0 | | 1 | \ | MANPOWER NOT AVAILABLE
Syt by fow bov b by b AT PORC
5,2 \ ! 1 | \ AT QUALITY CONTROL
5131 3 1 1 v L 1 AT UNIT SUPERINTENDENT
15141 1 1 1 L 1 ) AT READING
5 15 L. 1 T I U S | ! POST MAINTENANCE TEST HOLD
561 | 1 1 | " 1 AT ALARA

S om—my o emen

e o o s VIR, = e U UG IPIPNS SR, -

TAY 1Y G Ry




APPENDIX C

ORIGINAL FIELD PROCEDURES AND
DATA SHEETS FOR YM-AMP-7025
AFTER PREAMPLIFIER REPLACEMENT
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GENERATION CORRECTIVE MAINTENANCE SYSTEM C-1

2/2 -~ /8 J08 TICKET FORM (WORK REQUEST)-THREE MILE ISLAND ulNIT 2
REQUES™ DATE AECOMMENDED
COMPONENT DESIGNATION - oexnonur | 08 o Prripish
SY$ comp comp lg TYPE NUMBER MO DAY , YR
v v TYPE 70026 8 v >
Vil [alrlel Bt Dol 3l o]ol2lciMiy Al AA 7L blsb s
- Iy - Al - - ol g ™ V1 I B IR P N e 7Y B M
SESTRIBE Pl date do I-1d ST L o710 AL Flefe] (SIS R /
PeFuRChoN LN ARARENARENERERE
CYOIFICATION
SES.RED
| 1
“AUSE OF
JALFUNCTION
{IF KNOWN) l
ORIGINATOR'S o SUPERVISOR'S
()674/54/.—\ . /0/30/0 fzkyh e ,>’3/F=
gl/]ulj"ly’ ORIGINATOR'S SIGNATURE /" DATE 0[/]4)1‘7 SUPERVISOR'S SIGNATURE 7 0kTE
DoZ [/ EEFE Fe: Tl R :LT//%—
ADPRORCERMLMBER | e ACCOUNT OLANT CONDITION NPRD FAILURE START
- 1 oo . NUMBER : - O
L LLATION SERiAL v v X0 / U{0P | HOJCO | RF HSf LA
013[slolgol/ 317\g14l | 171817iclAl 9] | W 1/1/1214] U
b L4
SO Bl AEG Ay OUTAGE STATUS
S I IO i I - S cobe
v v v
obolold [[11] % l
Y W APRAGy A P | RESP LOCATION
LISMENCE WNAn Al ORCONTRACTOR
GO tae g oA ‘.
ile
Lz [Zle[sP 2lolzlel] |
Yoo i :’ F,'  pa _::‘l—-—‘;,.r ,:‘f‘ 7L ) i ] .
—_ oo = ~e ( K > e ,"—[/, C,u/'./ el h‘/\/(-—
Com:ly w"'1 .‘v‘ Pryigiona _
S\at lOfm :’.:Jh) ul'd §
Limits and Precautions: Met Ed SJf'\Jt lanual
a) Personnel i

R

b) Equipment 76“& 5 /y £ U CHA &CQE-
— V24

f

d) Nuciear
"NSURE W~ RICARER CLSAVED
Post Maintenance Testing required and Acceptance cmevIaUP A'[ ch-. LETION Of JUB

'cﬁuemnon s'upf 'E'g{//? Elél AT ifféz‘(/ af= (EA% JJE f’d % 1

R OF MAINTE E— MAINTENANCE FOREMAN —

JOB PERFORMER—MAINTENANCE FOREMAN—SUPE‘WISO“ OF MAAMTEN von




GENERATION CORRECTIVE MAINTENANCE SYSTEM
CM STATUS ACTIVITY FORM

c-2
REQUEST DATE
COMPONENT DESIGNATOR T LOCATION UNIT Jjos WORK
TYPE AUTHORIZATION
COMP, COMP. o)
SYsS TYPE 1D. 0 NUMBER
s Mo loay | va
5 8 12 16 117 22123 24128 T 32133 38
1
Aulpl 19z o[afs oo 2 MPA W dclsk 7t 1y l03(¢ls 1o
é ECM
TXN 14 NUMBER
CcD
4 7
6141|A
A P P P
TXN C R | RESP. LOCATIOMR ASSISTING R ASSISTING
co T T I0R CONTHACTOR$ CONTRACTOR T | CONTRACTOR
4 X 7 P! M
olsia 1IN
TXN é PURCHASE REQUISITION PURCHASE ORDER
cD T NUMBER NUMBER
4 55 — 66167 73
0]7]a I
S/M APPROV AL FIELD WORK
A STATUS HQLD TO COMMENCE COMPLETION
TXN Cc % WORK DATE
T CODE START DATE RELEASE DATE compPL MO DAY YR MO DAY YR
1 4 39 40{41 45147 / 5253 55 156 61162
RIPY Z 7
8 1]0/A oy o4 T T LT T TTT
0,1 3 N ] \ 1 OUTAGE HOLD
0,2 , 1 1 | L : PART HOLD
0,3{ , X ) \ N 7 QUALITY CONTROL PART HOLD
0,4 , \ \ \ L L QUALITY CONTROL PROCEDURE HOLD
045 , \ \ | ' | OPERATIONS HOLD
0,6} , \ . \ N N CHANGE MODIFICATION HOLD
0,7] 4 L | N 1 | ENGINEERING HOLD
0,8f , Ll 1 \ \ PLANNING HOLD
[ L ] 1 1 i }
5 ,0] 4 L ] i \ 1 MANPOWER NOT AVAILABLE
5,1 1 ! \ 1 . AT PORC
5,2 \ A t | \ AT QUALITY CONTROL
5,3 ] 1 ) \ L AT UNIT SUPERINTENDENT
15141 1 t 1 A 1 1 AT READING
154 L \ I R ! FOST MAINTENANCE TEST HOLD
5,6] | 1 | ! L AT AI'A

TME 199 S 80
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C-3

e e = TITLE [5-51TS MIASSEININTS OF CAZLZS AND  |[NO.
:L:::;l“——_-iq——_- SIGNALS FROM LOJST PARTS M2NITOR et
“ l;z “' CAAR3D COMVIRTIR YM-AMP-7023 2=V,
”:.:: —— 1
Technology tor Energy Corporation | APPROVED DATE
PROCZDURE M.V. Mathis, Diractor, Tech. Serv. Div. S/1E/83

PURP0SZ: The purpose of these measurements is to gather baseline data and infor-
mation in preparation for rermoval of Loose Parts Monitor Charge Converter
YM-AMP-7023 from the Reactor Building TMI Unit 2. The tests specified in
this procedure are dasigned to assess the condition of the in-containment
instrument module (accelerometer, charge converter), associated cabling,
ancd readout devices. This assessment will require the use of Time Domain
Retlectometry (TDR), Impedance (2), Spectral Analysis (frequency domain),
and general oscilloscope observations (with recording) of waveforss
from/to the unit under test (UUT).

- </

YM-Ar1P- 2025 — Steam !ﬁgn:’f‘s#{o-" & Mpf:f ,’;;,;f,- d:&t"
PKROCEDURE (ADMINISTRATIVE):

A. Limitations and Precautions

1. MNuclear Safety., Loose Pa}ts Monitor Charge Converter YM-AM?-7023,
ocated at elevation 347', is part of the overall Loose Parts_

Surveillence System. REITTIA A NEes0l

AP ad craslt T

2. Envircnmenta]l Safetv. Loose Parts Monitor Charge Converter
YI-AKP-7023 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 performance of each test described
he;ein, care will be taken to insure adaquate equipment protection es
follows:

a. In 211 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 waveforms and signals from powerad instruments
shall be performed using high input impedance probes or inputs
(Z = > 1 Meg ohm) to prevent loading of signals.

¢. In all Time Domain Refiectometry and lmpedance measuremants, 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.

l1of 9
PAGE




c-4 :
| N2,
% -3 IN-STTU FZASJ:'”EhTS TEOTLT_IS ANT TIENALS | TE-il7
: =Y TiTLE FROM LOOSE PARTS MCNHITL2 CHEZA5Z CLNVIATER -
X [ Xfer W ¥ v | ‘ YZ"A.W? U7073— 2 d 'f‘..;‘.J_ 1
Table 4-1 Active Measurements
Active Signal Parameter Time Domain Reflectomatry Impecance
Voltage 225 m¥ nominal (into 50 < 5V rms
ohm base)
frequency ——- 100Hz, 1lkHz,
10kHz, 100kHz
Current < 10mA < 10CmA
Other 225my, 110 picosecond -—
- pulses
B. Prerequisites ’
1. The Shift Superv1sor/Shrft Foreman shall be notified for concurrance
prlor to the perfornance of those measurements , gISERETICASYETST 2
2. Instrumen;atuon personne] shall be assigned to assist in the perfor-
mance of these measurements.
3. All measurements and test instrumantation shall be in current calibra-
tion (traceable to NBS).
4. Tﬁe 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 hbde] 2652M4 Charge
Converter YM-AMP-7023’Sheet 3 of 3).

2. Specification Manual for Endevco Model 2276 Accelerometer.
3. Burns & Roe Dwg. 3024, Sh. 105.

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

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

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

T N YRt
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Crmit s mmmms et e mamima pam o mpres e - L
y e TNSITU MIMIURIMINTS T ZAZLTS ANIT TUINALS teily i
— o Zan . T v Thn rirmap Amarmn s
iy T —— FRZMLO2SE PARTS MONIVIR CHARSD CONVIRTIR 7T .
Sea i Yi-AMF- 7023 =1

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

9. Instruction Manual, Tektronix model 1502 TDR.

10. Instruction Manual, Hewlett Packara Model 4274 Multifrequency LCR

Meter.

11. Instruction Manual, Hewlett Packard Spectrum Analyzer (Model 141T,

85533, 85528 Mopdules).

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

13. Instruction
14. Instruction

15. _ Instruction

16. TEC Corposite
attachment).

Manual, Tektronix Model 335 Oscillescepe.

Manual, Lockheed Store-4 Rescorder.

Manual, Tektronix SC502 Gscilloscope.

Electrical Connection Diagram, YM-.AMP-7023 (see

1. MNotify Shift Supervisor/Shift Foreman of start of\ test on YM-AMO- 7025

2. Remove all power from YM-AMP-'7025 (Channel ,6)
3. Remove cable 1735381 (Channe'l 891 cabinet 216.

4. ing the Hewlett-Packard !'ode] 4274 (or equivalent) Impedance Bridge measure

the capacitance and impedance at the following test point..

TEST POINT™ FROM T0
C)‘g?-
a. Cable IT35981 “(Center Cable1T35981 (Shield)
Conductor)

* Test Connection in Cabinet 216.




e e
N P P

Record the data below:

L 8

5. Using the Tekironix Model 1502 (or equivalent ‘TDR unit) perform TDR measure-
ments on the test point given in Step 4.

a.Cable 1735981

Center Conductor
to Shield

Instrument Strip
Test Point High R Low R Settings Chart
@ Nft.] @ N ft. | Ampl Range Mult Number

;oo}z‘&, 1C7 -5

500w /L

e TORD FAIM LOOSI PARTS MONITOP CHATII JDU.InTIA e -
Po.oams Y¥-AMZ- 7023 S
Record tha deta requirad below:
|
TEST POINT CAPACITANCE IMPEDANCE I
%
Frequency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz |
s
. ) . — 9 . '
a. Cable IT o 0.4k 75RY 9.2 N
35981 A0 | 15aF | =209 aF O BT
"o --g5° | -4l = 4
Center Conducth & -85 125.4
or to shield

i 6. Using the Keithley Model 177 (or equivalent DMM) perform resistance measure-
i ments on the test points specified and record values in the space provided.
E

e e A o AT o 4 3]+ e




et e eeas My

s TheSTTL UTLIUTININTS T OLLIILIS AND ZIZNALS
2t TITLS FR3Y LLU1D PARTS MINITUR CAARGE COMEIRTIR mo———————-
oo YM-AMP- 7023 REV, ;
ZC’L &7\.1‘7(: ZDC‘LK}):\.@:/- !
POLARITY POLARITY i
From = +; Jo = - From = -; To = +
|
TEST POINT | FROM LINK TO LINK RESISTANCE RESISTANCE
Center chield . 7
a. Conductor "?5]( 10.8 R 37.8 RIL
(+)

7. Connect the TI{ Current lonitor/AC Coupling Test Fixture between LPM amplifier

and Catlé 1735921 per the following diagram:

DIAGRAM 8.1

Rec (To Reizily 17T
Aepl11ier & LPW Center Conductor (EC) < : ) Caole ITISIQI Center Conductor (B4C)
) Cabire: \\\, TLeld o]
Side 1 el Side
W OO
3w T ' .
BLAZK
/4 h) /O‘ SLACK
LPA Arslifier Cuter Conductor (BNC) > 7 Cadle 1T3ISSQT C.cer Comauct (2
. uctor (2nC

TEST FIXTURE

NOTE:  This circurt provides aoditicnal Access to signals and charg

e converter current

1) Series commeszti.n of as ==meter by cozsecticy a ENC wizh plugs 1 {stgnal

of RNC comnmctor)® and ) (gTousd of INC connector).v
2) Access to the 3igaal chrough a dacoupling capacitor s provided b7 & BNC
connectiag plugs & (sigoal of 2NC) and 23 (gzound of BENC).»

® Cornactions provide for proder polarity.
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o ey
LI

v o o u ensm 1.’\':5 TU”‘;.’:i.)ar\:- WS or \.‘\.;hlfrhﬁ\.. f’;:.‘:": ! Ve 17 i
1 = FRIM LOC2SE (TS MINITOR CHARGT C2WVIRTER e e e e
~asra .‘-‘;-;\_“,:’-'7023 i ~IY. i

| i

10.

11.

12.

13.

Connect a Kiethly Model 177 DMM (or equivalent) in series with center conductcr
of 1735081 (BNC) by ccnnecting across plugs 1 and 2 (the two red plugs) of tre
TEC Current Monitor/AC Coupling Test Fixture.

Connect a TEC 901 Isolaticn Amlifier with a BNC to Banana plugs 3 (ground) and 4
(signal) (the two black plugs) of the TcC Current Monitor/AC Coupling Test
Fixture.

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

NCTE: Recording will continue through Step 17.

Apply power to YM-AM?-7023(Channel 8 and verify operation thy ugh norm\ﬂJ-EL&LL
instrumentation procedures. f%kiz AT A -

M‘Wm*’v% ;

U ing the Kiethly Model 177 DMM (or equivalent; Prec es1on = + 13) meesure the
current at the signal test point.

e Mores |
: 35V |
Cabinet i
SIGRAL 216 TEST LEAD SCALE READING | Resevclect Flecesy
Qh‘ﬂ, IV"‘J st H
TeC Current/ e Ams. |
a. Monitor / PR
Plua-1 €+§ 20M N /o 7”1'““ Seree. '
Plug-2 -
X Cveeenvy Eenvimt, Fower OW /am,r\,

Using the

Anp UQ:L\7UJé7cr

Xiethly Model 177 DMM (or equivalent;

£3§ﬁauupe/uate

Z; > 107 OHMS, Range 0-2000V,

Precesion = + 1%) measure the DC Voltage at the signal test point.

CABINET :
SIGNAL 216 TEST LEAD SCALE READING
TEC Current/
a. Monitor I~
Plug-1 (+) 200V | 353V
Plug-3 (-)

18/30/80 |




. *.-;*.u MEASURIMINTS 37 SABLIS AND 3U3UWALS j TR-ilT
¢ ey TiLS RCM LOCST PARTS MONITOR CHARGZ CONYIrRTIR gy
Pomaes YV—AM?-7073 =V
’ 14. king a Tekironix Mpdel SC532 (or equivalent) oscilloscope observe the wava-
form at the signal test point:
CABINET
SIGNAL 216 PARAMZTER
TEC Current/ ) -
d. Monitor Photo ,07’59- Photo z07"'33 Photo
Plug-4 SIG Time Base 5; Time Base 2masc! Time Base
Plut-3 Shield Vert Gain. [y | Vert Gain g | Yert Gain
Sync the oscilloscope and photograph the waveform using up to three time base and
i vertical gain settings.

Mark the back of the photographs with the instrument tag
nunber and parameter measuredJ

) /0/3(.’ ola)

15. Using a Hewlett-Packard Spectrum Analyzer (Models 141T, 85538, and 8552, or
equivalent) perform an analysis of the test signal for spectral content

, CABINET
SIGNAL 216

PARAMETER | PHOTO #

TEC Current/
Moritor

107 -54
Plug-4 SIG
Plug-3 __SHIELD

8efore 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 ana]yzed

PAGE 70of 9




C-10 —
NG .
Cu s Ph-CITU MIASURINMINTS OF TiTiID AN 3IINALS N
ral TiT.E FROM LO2SI PARTS MCNITOR ChARGE CONVIRTER ==
YM-A¥2-7023 FY.

FREQUEINCY AMPLITUSE REMEAKS

SPECTRUM IDENT

Lo j2- 1

/o006 Les
- iC

gg,\/ph//o/// SCor oy
o | e fduas

.5 mg?/b./ 3 }?NE—

Q f@’«w [0/55/c.

Si}inat’ufe/ﬂate

Using the Nicolet Model 444 FFT Analyzer (or equivalent) perform FFT analysis

18.

17.

16.
of signals from the signal test point:

CABINET .

SIGNAL 216 PARAMETER | PHOTD 2

- 220 OrR PLOT

R Ga\‘\'
J:EJK 90\ TEC Current/
o *a. Monitor Ny i
#ﬂi}w Plua-4 516 /27-33
i?””' Plug-3 Shield

If PSD plots fromthe signal show high or unusual amplitudes, utilize the
zoom feature to pravide finer resolution and obtain PSD data in the fre-

quency band of interest. ’
el .
)¢ s S

‘Signature/Date

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

Remove all power from YM-AMP- 7023 (same procedure as Step 2).

8 of 9
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e T
B3 CE - INSSITU MIASURZIWINTS oF Cax_2d Znl Z0oWALS ‘ el
3 i ITLS  FROY LOOSE PARTS MONITOR CrAR3I CHWVIRTIR I3

Potara Y,"_ pas_ 7023 FIV. 1

19. Remove the TEC Current Monitor/Al Coupling Text Fixture.

20. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing on
YM-AMP-"7023.

I hereby certify that this Test Procedure has been completed as written and that
all data has been correctly entered and filed as requested.
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FIELD SERVICE DATA SHEET

PL, Name '//\>2‘." _—.),‘Mm et Page No.
| Z
DATA SHEET - PLANT: _ 7 /V) L
_ UNIT _ Q. RUN _ 2 DATE :
‘ TIME TAPE ft PWR TAPE __ J/ S
START |50 SPEED /5 dips
STOP BAND M7 Dt
ROD POSITION: GROUP , ; GROUP __, ; GROUP __, .
BORON (ppm) EFPD CICLE _—
RECORDER
CHANNEL SIGNAL AMP BW GAIN  VDC
1 Lrm 3 SCh N
2
' 3 LM 3 sch 2w
A Rgged
}ﬁsl“".f):\}cu‘p&p [
U,JJ” 7
8
9
10
11
12
13
14
) COMENTS: [ =35’ A é&'—T'PS — 1350
' ‘. ,
1 528 'b"";;’)x)v 4’4" 595 C'P"‘“"‘VL (lm...clxl y \'tu)uu .3 /
XLV cfv‘;tfq 1350 =450 Qt Mb; rostmot <> ch3omdt wcmmwx /
TEC Form No. 45 5ot i ¢ H/u,,,,w, Aol




FIELD SERVICE DATA SHEET

, E e c-14
PL Name ??Pf /} s, Page No.
DATA SHEET - PLANT: _ /7 /M
wir 2 RN/ DATE /. /3¢ Jeic.
TIME TAPE ft PWR TAPE __ /)54
sTART /2(5S 20 —- SPEED __/5~ ips

TEC Form No.

CCMMENTS :

sTop _{ /4 /2¢ —_—

ROD POSITION: GROUP

BORON (ppm) EFPD CYCLE

RECORDER

CHANNEL SIGNAL AMP
J
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BAND /'//7-" "’/II.WJC‘{:

;) GROUP __, .
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