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Section 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
instrumentation 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 pricr to removal (and replacement with new instruments) in
order to have a cross reference with post removal observations. For
other instruments, an indicatioi of the condition of the instrument

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

This report describes the meiasurements and results of the Control Rod
Drive Bypass Flow IC-10-dPT. This instrument consists of a Bailey Type
BY Process Computer Transmitter connected to a readout module by
approximately 500 feet of cable through a penetration junction and an
instrument mounting junction. The status of this instrument is
uncertain, but it was producing a reasonable output reading of zero flow
which could indicate it had not failed. As a result, measurements on
this instrument were designed to determine if it were properly

functioning.
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Section 2

INSTRUMENT LOCATION, CABLING, AND TERMINATIONS

A review of appropricte drawings from Bailey Meter Company and Burns &
Roe (itemized in the Appendix in the measurement procedure, pages A-5
and A-6) resulted in the composite electrical diagram shown in Figure
2-1. From this information, Table 2-1 gives a 1ist of the appropriate
termination points for performing measurements in Control Cabinet 157.
Also noted in Figure 2-1 are the cable lengths pulled during instrument
installation and lengths after trimming between each termination and/or

junction point.

The flow sensing assembly is a Bailey Type BY which consists of a
differential pressure LVDT, temperature compensation, and calibration
adjustment for conversion of pressure difference to flow. This
instrument has a normal range of 0-200 GPM, producing an output of
-10 to +10 volts. The functional diagram of the unit is shown in

Figure 2-2.

Since measurements were being made in Control Cabinet 157, the effect of
the readout meter (attached to the signal line) was present on the
observed instrument response. However, since this readout was located
outside containment, it did not experience severe operating

environments, and thus was not considered to have failed.
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2-3
Table 2-1
TERMINATION POINTS FOR IC-10-dPT MEASUREMENTS

Signal Cabinet 156 Identification
+Signal TB9-2-5/9

-Signal TB9-2-5/8

Shield T89-2-5/10

118 VAC (H) TB9-2-5/6

118 VAC (L) T89-2-5/7

*From cables 1728231 (signal lines) and IT2754C (118 VAC).
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Section 3

PREPARATION OF MEASUREMENT PROCEDURES

As a result of generating the composite electrical diagram and from a
review of the Bailey Meter Product Instruction E21-17 Manual, the major
types of measurements to be performed were identified as:

1. Determine as-found condition of flow indicatior and record
signal output.

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

3. Perform resistance, capacitance, impedance, and Time Domain
Reflectometry (TDR) active measurements (i.e., uctively
intiroducing a test signal).

These measurements were designed to verify the operation of the Readout
Module and the power supplies, but the focus of the measurement was on
the flow measurement assembly, cabling, and terminations/connec-

tions to the assembly. The Appendix contains the detailed procedure

which was followed during the measurement program, and a summary of

measurements is presented in the next section.




Section 4

MEASUREMENTS

Since the output of IC-10-dPT was designed to cover the range of -10 to
+10 volts, the signal could be directly measured without amplification.
Before performing measurements, the readout of IC-10-dPT indicated

no flow for the control rod drive. The flow indication signal was then
recorded for approximately 10 minutes on an FM recorder and the voltage
outputs measured (with a DVM). The output of the flow signal was

-10.8 VDC, and the power supply was 117 VAC.

The next measurements consisted of phctographing the output waveforms of
the flow signal and line voltage from a storage osciiloscope. Figures
4-1 and 4-2 show the results of these time trace measurements. Along
with the time tracas, both high and low frequency spectra (frequency
domain) were taken of the fiow signal. Figure 4-3 shows the measuied
spectra over both a 6 MHz and 1 MHz bandwidth, while Figure 4-4 shows

spectra over both a 100 kHz and 1 kHz range.

Followina the frequency spectra measurements, electrical calibration
data was requested from the TMI Instrumentation Shop; however, this data
was not available. Power was then removed from IC-10-dPT. The test
fixture was removed and all signal lines from cables IT28231 and IT2754C

to cabinet 157 were disconnected.

A series of active measurements (i.e., actively introducing a test

signal into the circuit) was then performed. Table 4-1 shows the
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Table 4-1
CAPACITANCE, IMPEDANCE, AND RESISTANCE MEASUREMENTS

Capacitance (gF)* Impedance (ohms)
Resistapge

Signal 100Hz  1kHz 100kHz 100Hz  1kHz 100kHz (ohms)
+Signal 22 20 15 4,3K  3.,3K 104 6.7K (8.1K)
-Signal
+Signal 59 47 41 27Kk 3.3k 40 of'

Shield

~Signal 59 48 43 27K 3.2K 38 OF

Shield

118 VAC (H) -12n 17 25 12K 9K 65 99 (99)
118 VAC (L

118 VAC (H) 0.9 0.6 -2.5 OF OF 333 OF
-Signal

118 VAC (H) 0.9 0.6 -29 OF OF 171 OF
Shield

*
nF = Nanq%é;rads.

*k
Values in parentheses are reverse polarity values.

+0F indicates overflow condition.
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results of capacitance, impedance, and DC resistance measurements on
some of the field cable lines (see Appendix page A-12 for a complete
set). A set of TDR measurements were taken on the signal lines to
determine possible cable defects. These TDR traces are shown in

Figures 4-5 to 4-8.
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Section §

INTERPRETATION OF MEASUREMENTS

This section presents a summary of the interpretation of the
measurements taken on IC-10-dPT. This interpretation is intended to

indicate the condition of the device based on observed data.

Since this davice varies from -10 to +10 volts for a 0 to 200 GPM range,
the observation of O flow readout indicates that the voltage should be
-10 volts. The measured value of -10.8 volts is below this expected
value, which could indicate a problem in the instrument or could be a
slight offset problem at low flow rates (i.e., no flow). The 117 VAC
value on the power supply line is also well within a normal operating

range.

The time traces and frequency spectra do not indicate any serious
contamination which would affect the DC readout. Table 5-1 lists the
low level AC components present on the flow signal. Note that even
though up to 50 mV P-P fluctuations are present, readout devices
normally respond at low frequencies. As a result, the worst-case effect
of these AC variations is likely to be less than the 0.5 mV RMS value

given for the 60 Hz components.

One feature of the frequency spectrum of the flow signal gives an
indication that the differential pressure LVDT (see Figqure 2-2) is
operating. Since the LVDT AC output is "demodulated" by a full-wave
rectifier and Resistance-Capacitance (RC) smoothing, a low level ripple

must be present at the frequency of the internal oscillator. The
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5-2

Table 5-1

MAJOR AC COMPONENTS ON THE FLOW SIGNAL

Frequency Ampiitude
60 Hz and harmonics 0.5 mV RMS
1 kHz and harmonics 4 mV RMS
96 kHz 1 mV RMS
200 kHz (broadband) <1 mV RMS
Total Spectrum 50 mV P-P
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osciliator for this type device operates at approximately 1000 hertz and
the component values of the RC smoothing circuit (R = 100k ohms, C =
0.68 uF) would produce a ripple factor (fraction of AC RMS fluctuations)
of 0.001. This would indicate that the expected ripple would be in the
millivolt range. From Table 5-1, this AC ripple value was measured .o
be 4 mV, which is reasonable.. Also, the reduction in amplitude of the
higher harmonics (see Figure 4-4) is consistent with the expected

attenuation of a rectified signal.

The capacitance, impedance, and resistance data given in Table 4-1 is
difficult to quantitatively interpret, but qualitative results are
possible. Most of the data indicates very low effective capacitance
values, which would be expected from the amplifier section of the
transmitter. However, the 118 VAC (H) to 118 VAC (L) measurement pasces
through the primary of a transformer. This creates an inductance which

appears as negative capacitance at the 100 hertz measurement.

The presence of a 10,000 ohm resistor in the transmitter amplifier and
the absence of other direct electrical paths indicates that a resistance
measurement near this value should be obtained. The measured values for
the flow signal were 6700 and 8100 ohms for two polaritiies. The
variation would be caused by active electrical components, and the
values are of the magnitudes expected. Since the expected responses

are present, there is no nbvious indication of instrumentation

degradation from these measurements.



5-4
The restics of TDR measurements performed on the cable (shown in
Figures 4-5 to 4-7) are summarized in Table 5-2. Note that the lengths
identified in the table are only approximate, since no calibration of
the cable resistance and material composition was performed on the TDR
instrument. Some junction points were not identified by these
measurements, but no indication of cabling problems is present in this

data.




Tab

5-5
le 5-2

SUMMAKY OF TDR MEASUREMENTS

Signal Distange o
Lines (ft) Description Probable Cause
+Signal 232 Point R increase Penetration R607
-Signal 489 Point R small decrease Terminal block
579 Large R increase Electronics
+Signal 221 Point R increase Penetration R607
Shielu 479 Point R small increase Terminal block
574 Large R increase Electronics
118 VAC (H) 274 Point R increase Penetration R506
118 VAC (L) 579 Large R increase Electronics
Note: Distances are not calibrated due to lack of prior information

on the cable type which prevented calibration teste.

*TDR to terminal block test cable (15 ft) not included in distance.

* %
R is the abbreviation for resistance.



Section 6

CONCLUSIONS

Based on the measurements, data reduction, and circuit analysis of
IC-10-dPT, there is no indication of degradation of the instrument. The
only significant contamination present in the pressure signal that
appeared to be abnormal was the 96 kHz component. However, the
amplitude of this signal was relatively low and, from other measurements
performed at TMI, this low-level 96 kHz component is probably due to a
widespread 16 kHz (with harmonics) signal found in various circuits. In
addition to the observation of no abnormal characteristics of the
instrument, the low level oscillator ripple on the level signal
indicates that the LVDT is working. Therefore, it appears that
IC-10-dPT is operating correctly, but these measurements could not

determine whether the instrument is calibrated.
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APPENDIX

ORIGINAL FIELD PROCEDURES AND
DATA SHEETS FOR IC-10-dPT
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TITLE IN-SITU MEASUREMENTS OF CABLES AND NO

= SIGNALS FROM DIFFERENTIAL PRESSURE ‘TP-111
m = TREHESSEER 1C-10-0PT (ConTRel RO [REy
. == ll== TRBNSM TTER IRWE DR - 0
—  Page A-3 - -
Technology for Energy Corporation | AP: nu? bt BPASS  FLows) | pATE

PROCEDURE M.V. Mathis, Director, Tech. Serv. Jiv. Q.15-80

PURPOSE: The purpose of these measurements is to gather taseline data and infor- -

mation in preparation for removal of the Differential Pressure Transducer
IC-10-DPT from the Reactor Building TMI Unit 2. The tests specified in

this procedure are designed to éssess the condition of the in-containment
instrumentation,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 obser-

vations (with recording) of waveforms from/to the unit under test (UUT).

PROCEDURE (ADMINISTRATIVE):

A. Limitations and Precautions

1. Nuclear Safety. The unit is not considered part of the engineered
reactor safequards system and thus is not nulcear safety-related.
CoNTRoL ROD DRWE HOR BYPASS Flow TRANSMITTEK T E-0-0O°7

2. Environmental Safety. Seurce—Range-Jatector-Rmegmpiifier—H-AkrR-2 can

be taken out-of and restored to services without producing 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
herein, care will be taken to insure adequate equipment protection as

follows:

a. In all cases actual test hookups to the Unit-2 instrumentetion
shall be made and verifi d 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 = > 1Meg ohm) to prevent loading of signals.

c. In all Time Domain Reflectometry and Impedance measurements, power
will be removed from the unit under test and low level test
signals prescribed in Table 4-1 shall be utilized to perform cable
integretary measurements on the aporopriate instrumentation cables
by inserting test signals on appropriate co..ductors of Cables

PAGE _1 o< 1)




WORK REQUEST PROCEDURE
- s ion
Maintenance Page A-4 t and Approval

Unit No. Z

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 rejuired. Work Request procedure AP 1016 Section 6 should be usec as
a guide in preparing the maintenance procedure.

1. Procedure Title & No.:

&n-fof/c;g/t meuu/‘(/ﬂen/f ,zf 4,.//’0/ /Poa/ Dr,'rr %/‘f‘ F/o"’

2. Purpose: -~ e larmiee f?,{/ ,,Arnu‘;n';/,‘q o F r,,,,,/q,//f.

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

Ze- 10-dPT

4. References:

Seck {é-c/(d/

5. Special Tools, and Materiais required.

\f{’ a/ffdéééJ

6. Oetailed Procedure (artach additional pages as required)

\féf a:éé aAec/

Supervisor of Maintenance recommends amprov-al M Daxe 7//? 2/%

'-u—w- il C{, / T
A.._ 2 ( e
* PORC RECOMMENDS APPROVAL f /__.&mm s __Z__L

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

° UNIT SUPERINTENDENT APPROVAL

Unit No. | Date Unit No. 2 Date

* Standing Procedure

Superviscr of QC Date
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B. Prerequisites

.

(€8]
.

The Shift Supervisor/Shift Foreman shall be notified for concurience
prior to the performance of those measurements.

Instrumentation personnel shall be assigned to assist in the perfor-
mance of these measurements.

All measurements and test instrumentation shali be in current calibra-
tion (traceable to HBS).

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

C. Procedure for Performing Measurements

References:

1.

2.

Instruction Manual for Bailey Differential Pressure Transducer,
BYz230X-A.

Burns & Roe Dwg. 3045, Sh. 346.
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[C-1n.nOT .5 ) ll
Page A-5 : =
[72754C and 1728250 (terminations shall be removed and replaced on L
TR 9-2-5 of Cabinet 157). P
I
Table 4-1 Active Measurements i
Aclive Signal Parameter Time Domain Reflectometry [mpedance ;
- |
Voltage 225 mV nominal (into 50 < 5V rms l
ohm base)
Freauency --- 100Kz, lkHz, ‘
10kHz, 100kHz |
Current < 10mA < 100mA !
Other 225mV, 110 picosecond ;‘
pulses :
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| NC

1. Notify Shift Supervisor/Shift Foreman of start

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS | .TP-lll !
Tiles FROM DIFFERENTIAL PRESSURE TRANSDUCER ; ‘
1C-10-0PT (REY. 0 {
Page A-G I
gurns & Roe Dwg. 3305, Sh. 7.

8urns & Roe Dwg. 3024, Sh. 54,

Roe Dwg. 3045, Sh. 26F.

o

gurns

Burns & Roe Dwg. 3045, Sh. 36h.

[nstruction Manual, Tektronix Model 1502 Time Domain Reflectometer.

Instruction Manual, Hewlett Packard Model 4274 Multifrequency LCR
Heter.

Instruction Manual, Hewlett Packard Spectrum Analyzer {(ifodel 141T,

85538, 8552B Modules).

Instruction Manual, Nicolet Hodel 444A-26 Spectrum Analyzer.

Instruction Manual, Tektronix Model 335 Oscilloscope.

Instruction Manual, Lockheed Store-4 Recorder.

Instruction Manual, Tektronix SC502 Oscilloscope.

TEC Composite Electrical Connection Diagram, IC-10-DPT (see attachment).

CABINET
SIGNAL CABLE 157
118 VAC (H) 1T2754C TB 9-2-5/6
118 VAC-(L) [T2754C TB 9-2-5/7
By
- Signal ¢ 17282561 T8 9-2-5/8
7
+ Signal 1728241 T8 0-2-5/9
3
| shield 1T28281 T8 9-2-5/10
|

of test on IC-10-DPT.

2. Verify power is applied to IC-10-DPT.

3. Record present reading from IC-10-OPT.

Sianeture/Date

T T
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SIGNAL READING IN IREHES

IC-10-0PT
Readout Q/ ’[Uu

b
Srsrer SHeT Dewr

Connect Isolation Amplifier (TEC Model 901) to T3 9-2-5/8&9 (Signal) in
Cabinet 157 and record signal for 30 minutes. Remove recorder and amplifier

when complete.

Using a Keithley Model 177 OMM (or equivalent, Range 0-2000 V, Precision » 1%)
measure the Voltage or current at the following test points.

SIGNAL | CABINET 157 TEST LEAD READING
a. B 9-2-5/9 (+) Signal —/0.5 & (voC)
T8 9-2-5/8 (-) -
b, TB 9-2-5/6 (+) 118 VAC //6 .6 VAL
| T8 9-2-5/7 (-)

*CAUTION: 118 VDC

Cl S

Figndture/Date

Using a Tektronix Model SC502 (or equivalent) oscilloscope observe the
waveform at the following test point:

e Y N




|
»
|
]
l

NC

Vert Gainsg

*CAUTION 118 VAC at TB 9-2-5/6 & 7; use X10 probe.

Sync the oscilloscope and photograph the waveform using up tc three time base

and vertical gain settings.
ment tag number and parameter measured.

O/;? 7S 4 ‘il/lz.) /5/0

Mark the back of the photographs with the inrstru-

/Sidnature/Bate

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

SIGNAL | CABINET 157 | rARAMETER | PHOTO #
*a, TB 9-2-5/9 SIGNAL -5
TB 9-2-5/8 —_—

/ /- 6

*CAUTION 118 VAC at TB 9-2-5/64&7.

Before photographin; each scope display, 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.

g e e—-
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: Page A-38 ‘

SIGNAL | CABINET 157 | PARAMETER ;

i

a. T8 9-2-5/9 SIGNAL ®hoto J// -/ Photo //s/- 2 |[Photo y//-3 !

; T8 9-2-5/8 Time BasespaS | Time Bpseg 5 | Time Base s s f

, Vert Gainmy | Yert Gain o.v| Vert Gainscmy/] ‘

.f *b., [ TB 9-2-5/6 118 VAC | Photo _/s/-< | Phote Photo :
; T8 9-2-5/7 Time Basesms | Time Base Time Base
i Vert Gain Vert Gein

[$1)
pl
h
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SPECTRUM IDENT FREQUENCY AMPLITUDE AEMARKS L
Tiero
S5
SceAnN NIOTN  TNni2dT ATIEN- Scon Tine Lot Zép Sens eTe
/0ch Lo
= ®) 1ll-9
J rrets K7 o ) sce —20db
Drr
, A I []}-4

o

B of signals for the following test point:

~
i

C ) 75 R o fer/ov

Aighature/Date

Using the Nicolet Model 444 FFT Amalyzer (or equivalent) perform FFT annalysis

SIGNAL | CABINET 157 | PARAMETER | PHOTO #
*a. T8 9-2-5/9 SIGHAL =7 Jeon. Koni&
T8 9-2-5/8
/=8

*CAUTION 118 VAC at TB 9-2-5/6&7.

O/-:/ 7S A 94 3 /70

~Signature/Date




NC.

8, 9, and 10 (Cabinet 157).

*CAUTION: 118 VAC Power Suppiy Cable (TB 9-2-5/64&7).

o= rmm e IN-SITU MEASUREMENTS OF CABLES AND SIGNALS f TP-111
1 j:n’_ T FROM JDIFFERENTIAL PRESSURE TRAKSDUCER h— ,
IC-10-DPT i SEY. 0 !
- Page A-10 f
9. Inside Cabinet 157 perform usual electronic calibrations using applicable t
instrument shop procedures. ttach instrument shop calibration data sheet and ;
record any significant adjustments or problems in the space below. . :
|
Procedure .
Step Remarks :
!
.E
!
See attacned instrument shoo procedure cata sheet. '
Instrument Shop Prucedure Ho. ;
,i
Signature/cate '
%
!
18. Remove all power from IC-10-DPT. !
| i
. |
(). 7S 9/25 /0 |
7S1gnature/Date ;
|
11. Open links for field wires from Cables [72754C* and [T2825] at 78 9-2-5/6, 7, !




NQ.
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o= e 1C-10-DPT | "=, 0
2ags A-11 ;
TERMINAL SIGNAL IDENT.
B 9-2-5/6 118 YAC (H)
TB 9-2-5/7 118 VAC (L) ;
TB 9-2-5/8 - Signal 3
™ 9-2-5/9 + Sig;al !
T8 9-2-5/10 Shield §

Signature/Date

12. Using the Hewlett-Packard Model 4274 (or equivalent) Impedance B8ridge, measure
the capacitance and impedance at the following test points:

e — e e b

TEST POINT FROM T0
a. T8 9-2-5/9 (+ Signal) T8 9-2-5/8 (- Signal)
be TB 9-2-5/9 (+ Sigmal) TB 9-2-5/10 (Shield)
c. TB 9-2-5/8 (- Signal) TB 9-2-5/10 (Shield)
d. TB 9-2-5/6 (118 VAC H) TB 9-2-5/7 (118 VAC L)
e. TB 9-2-5/6 (118 VAC H) TB 9-2-5/9 (+ Signal)
f. TB 9-2-5/6 (118 VAC H) TB 9-2-5/8 (- Signal)
9. TB 9-2-5/6 (118 VAC H) TB 9-2-5/10 (Shield)




IN-SITU MEASUREMENTS OF CABLES AND SIGNALS

——

§ p= i TS FROM DIFFERENTIAL PRESSURE TRANSDUCER — .
- IC-10-npT [ A !
- Page A-12 ’
Record the data required oelow:
Test Point Capacitance Impedance

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

: 22.3~f 9. BN /9:‘?NF 4.3yr 3.3£4 104 =2,

a. TB 9-2-5/9:8 el a 734 é,__‘lﬂ
; be T8 9-2-5/9:10 |59/ [477F |go.g ) EV: 3.3 | 4o o :
i 86 | 75 L7 {
i c. TB 9-2-5/8:10 {7N/ _—43,0/,_15/\// 27-:"0 3 2/ 3@
d. 18 9-2-5/6:7 /2 "8 Nz el [F L % | 7 :
/30n/L |° s o 947 °| 65~/ ° f
e. T8 9-2-5/6:9 0.t |5y _Z#:\q 55 oo | T 78 .'

- ————]— —/A _oF oF 3570

l f. TB 9-2-5/6:8 O Frfe |-S5Twf |-z2.5nf o Tl TEr 3’;;,\/—/5'0
4 . 1y :

. TB 9-2-5/6:10

| g9 / &.9ng lFns | =29 g o £ of )f/{-;:/a :
| - ) ‘
! For /5 f4 474 Comxrot Come BL)5G Ffo Seises SfoZ ,
! ARove 17eidSveer~tiT O -~ :
/78X
Zigrature/Date !
13. Using the Tektronix Model 1502 (or equiv~a]ent) TOR unit peform TDR measure- ‘

ments on three test points.




NC

— iy IN-SITU MEASUREMENTS OF CABLES AND SIGHALS ¢ TP-111
o = FROM DIFFERENTIAL PRESSURE TRANSOUCER ,
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[C-10-DPT

Page A-13
record data below:

l )
[rstrument Strip
Test Point Settings Chart
AmDi Range it Number

a&. T8 "-2-5/9:8 (+ Signal) )=/

b. TB 9-2-3/9:10 (+ Signal: SALD) Jri7 %

C. 7B 9-2-3/6:7 {113 VAC) /0/-3

| d. 73 9-2-3/5:15 ‘118 VAC: SHLD) , -4

!

144 {or equivalent OMM) perform resistance measure-

Jsing the reithley Model
specified end record values in the space orovided.

ments on tne tes: points

e —e— b

PCLARITY POLARITY
From = -; To = - Ffrom = -; 70 = +
]
TIST POINT | FROM LINK TP LINK RESISTANCE RES IS TANCE
¢, 7K SC L PR L Sran
Y T8 6-2-3/9 | 78 9-2-5/8 ped
< b. T8 9-2-5/9 | TB 9-2-5/1 2
1 c. T8 9-2-5/8 | T8 9-2-5/10 or'en o/
d. T8 9-2-5/6 | 18 9-2-3/7 759 ~
e. TB 9-2-5/6 | 78 9-2-5/9 orer Of?_;}
. T8 9-2-5/6 | 78 9-2-5/8 0P22J C Pl bl sy 4
G- T8 0-2-5/6 | 18 9-2-5/10 ooe e
_ LPen
204 /r/J/VQ &

CL, A 9/23/50

Jigndture/Date
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Connect field wires from Cables [7Z2754C* anc 1728251 at B 9-2-5/6, 7, &, 9,
and 10 (Cabinet 157) and restore power to [C-10-OPT.

: TC-v0 -dPT,
15, ‘'ictify <the Shift Supervisor/Shift Foreman of the conclusion of =esting Ni=AMP=Zs:

. hereny certify that this Test Prccecdure hes Seen compieted as wrizien and that
all daeta has been correc:ily entered and filed e&s requested.

S+Qnatire/Date

— / .
TEC Representative QL, / 0< 7 47/2;/3/0"

Instru—entation "iébqu_/f’ﬁ,»—mw Q/Lyg’c}
Signature/Date / :

R,

RIS A



GENERATION CORRECTIVE MAINTENANCE SYSTEM
CM STATUS ACTIVITY FORM

Page A-17 REQUEST DATE
COMPONENT OESIGNATOR LOCATION UwiT | JOB WORK
N L TYPE AUTHORIZATION
comp CuMP o NUMBER
SYS TYPE 10. (o]
P MO |DAY | YR
5 i8 12 16 {17 22123 zajza 22133 38
T LT ool el Tolsls Jolo b N2 %7ZAHANBRE R R
2 ECM
T"DN 3 NUMBER
[} c 4 47 1
8 l0ala
A P P P
XN |~ R | RESP LOCATIOM R ASSISTING |g | ASSISTING
s T T YR CONTRACTOR “5 CONTRACTOR \1: CONTRACTOR
1 a &5 le7 21 '
slols|a NEERN HEN P
[ TxXN 2 PURCHASE REQUISITION | PURCHASE ORDER
<o T NUMBER NUMBER
) a 59 66167 73
]
8 10171A ! 'L !
S/iM APPROVAL FIELDO WORK
A STATUS HQLD TO COMMENCE COMP'_ETION
TXN c % ‘NORK DATE
T CODE l START DATE RELEASE DATE COMPL MO DAY YR MO DAY YR
1 4 39 40|4Y 45447 52153 _£6 156 £1162
7 77 7 7 N M5 P | {1 T
8 110]A %% ////V,//@A%z.g l : TER LS
0,1 - ] L L OUTAGE HOLD
0,2 , L 1 , | 1+ } PaRT HOLD
0,3 | . ) \ \ QUALITY CONTROL PART HOLD
0,4! , 1 i 1 ) QUALITY CONTROL PROCEDURE HOLD
015] , | ) \ ' OPERATIONS HOLD
0,6 , | \ L i CHANGE MODIFICATION HOLD
0,7 { n \ { { ENGINEERING HOLD
0,8 | ) ! L PLANNING HOLD
. 1 1 1 |
5,0 4 { 1 ] 1 MANPOWER NOT AVAILABLE
5 L'I { 1 v | i 1 AT PORC
S 2 | \ | i ) AT QUALITY CONTROL
S 13| 1 1 1 i 1 AT UNIT SUPERINTENDENT
514 | 4 1 PR S S P 1 AT READING
- 75 U PR S SO Y N R T POST MAINTENANCE TEST HCLD
5 .5' ¢ ) | AT ALARA




