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Section 1 

INTRODUCT ION 

During and following the TMI-2 accident, a number of instrump.nts 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 (TID) 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 

perfonned prior to removal (and replacement with new instruments) in 

order to have a cross reference with post removal observations. For 

other instruments, an indicatiol; of the condition of the instrument 

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

This report describes the me~surements and results of the Control Rod 

Drive Bypass Flow IC-IO-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 fai led. 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 appropri~te 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 list of the appropriate 

tennination 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 tennination 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 nonnal 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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Table 2-1 

TERMINATION POINTS FOR IC-10-dPT MEASUREMENTS 

Signal 

+Signal 

-Signal 

Shield 

l18 VAC (H) 

l18 VAC (L) 

* Cabinet 156 Identification 

TB9-2-S/9 

TB9-2-5/8 

TB9-2-S/10 

TB9-2-5/6 

TB9-2-5/7 

From cables IT28231 (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 indication and record 
signal output. 

2. Perform passive measurements (i .e., passively monitor signals) 
on each electrical 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 Ooolain 
Reflectometry (TOR) active measurements (i.e., ~ctively 
introducing 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, a~d 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. 

3-1 



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 perfonJing 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 traL2s, both high and low frequency spectra (frequency 

domain) were taken of the fiow signal. Figure 4-3 shows the measured 

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. 

Followin~ 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 WRS removed and all signal lin~s from cables IT2823I 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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4-2 

Photo lll-i 

Time - 50~sec/div 

Gain - 10 mV/aiv 

Signal" - SIGNAL 

Photo lll-2 

Time - 0.5msec/d~v 

Gain - 10 mV/div 

Signal - SIGNAL 

Photo 1ll-3 

Time - 5mse~/div 

Gain - 10 mV/div 

Signal - SIGNAL 

Figure 4-1. OscilloscClce Traces of F~o\'l Signal 
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Photo 111-4 

Time - 5msec/div 

Gain - 5 V/div 

X10 Probe 

Signal - 118 VAC 

Figure 4-2. Oscilloscope Trace of 118 VAC Supply 
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Photo 111-5 

BW - 3 KHz 

Scan width - 1 mHz/div 

Scan time - 1 sec/div 

Attn - 0 

Log Ref - -20 db 

SIGNAL 

Photo 111-6 

BW - 3 KHz 

Scan width - 0.2 mHz/div 

Scan time - 1 sec/div 

Attn - 0 

Log Ref - -20 db 

SIGNAL 

Figure 4-3. High Frequency Spectra of Flow Signal 
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0.00408 RMS 

0.000543 RMS 

Photo 111-7 

100 KHz Range 

+20 db Reference 

Photo 111-8 

1 KHz Range 

+20 db Reference 

Figure 4-4. Low Frequency Spectra of Flow Signal 
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Table 4-1 

CAPACITANCE, IMPEDANCE, AND RESISTANCE MEASUREMENTS 

Capacitance (nF) * 

Signal 100Hz 1kHz 100kHz 

+Signal 22 
-Signal 

+Signal 59 
Shield 

. Signa 1 59 
Shield 

118 VAC (H~ -12{) 
118 VAC (L 

118 VAC (H) 0.9 
-Signal 

118 VAC (H) 0.9 
Shield 

*nF = Nan~arads. 
** 

20 15 

47 41 

48 43 

17 25 

0.6 -2.5 

0.6 -29 

Impedance (ohms) 

100Hz 1kHz 100kHz 

4.3K 3.3K 104 

27K 3.3K 40 

27K 3.2K 38 

12K 9K 65 

OF OF 333 

OF OF 171 

Values in parentheses are reverse polarity values. 

tOF indicates overflow condition. 

Resista{l~e 
(ohms) 

6.7K (8.1K) 

OFt 

OF 

99 (99) 

OF 

OF 
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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 TOR measurements were taken on the signal lines to 

determine possible cable defects. These TOR traces are shown in 

Figures 4-5 to 4-8. 
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STRIP CHART 111-2 

IC-iO-OPT 

Setting - 500~p/div 

Range - 52.6 ft/div 

Sensitivity - 0.25 

Filter - 15 Hz 

Cable dielectric - poly 

Figure 4-6. TOR Trace of (+) Signal to Shield 
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Figure 4-8. TOR Trace of 118 VAC (H) to Shield 
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Section 5 

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 d2vice varies from -10 to +10 volts for a 0 to 200 GPM range, 

the observation of 0 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 Figure 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 

5-1 
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Table 5-1 

MAJOR AC COMPONENTS ON THE FLOW SIGNAL 

________ . ____ F~r~e~g=ue=n~c~ _______________________ ~Am~p~'~i~tu~~d=e~ ______ ___ 

60 Hz and harmonics 

1 kHz and hamonics 

96 kHz 

200 kHz (broadband) 

Total Spectrum 

0.5 mV RMS 

4 mV R~'S 

1 mV RMS 

<1 mV RMS 

50 mV P-P 
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oscillator for this type device operates at approximately 1000 hertz and 

the component values of the RC smoothing circuit (R = lOOk 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 passes 

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 absenr~ 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 polarities. The 

variation would be caused by active electrical components, and the 

values are of the magnitudes expected. Since the expected responses 

are present, there ;s no obvious indication of instrumentation 

degradation from these measurements. 
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The reSlltS of TOR 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 TOR 

instrument. Some junction points were not identified by these 

measurements, but no indication of cabling problems is present in this 

data. 

.r 
- t 
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Table 5-2 

SUMMARY OF TOR MEASUREMENTS 

Signal Distan~e 
** Lines (ft) Description Probable Cause 

+Signal 232 Point R increase Penetration R607 
-Signal 489 Point R small decrease Tenninal block 

579 Large R increase Electronics 

+Signal 221 Point R increase Penetration R607 
Shield 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 Electron';cs 

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

* TOR to tenninal block test cable (15 ft) not included in distance. 

** R is the abbreviation for resistance. 



Section 6 

CONCLUS IONS 

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-IO-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-IO-dPT 
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TITLE IN-SITU HEASJREi'IEliTS OF CABLES AND 
S IG::ALS FRON 01 FFEREflTIAL PRESSURE 
TI;'¥W:-:TJ€:R IC-lO-DPT (C()IV7~l. KC.~ 
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NO. 
TP-Ill 

REV. 0 

Technology for Energy Corporation 
- Page A-3 
APr I IVY ... ,", DATE 

PROCEDURE M.V. Mathis, Director, Tech. Servo Div. 9-15-80 

PURPOSE:: The purpose of these measurements is to gather tasel ~ne data and infor­
mation in preparation for removal of the Differential ?ressure 7ransducer 
Ie-IO-DPT from the Reactor Building TM! Unit 2. The :ests specified in 
this procedure are designed to assess the condition of the in-containment 
ins~rumentation,associated cabl ing, and readout devices. This assessment 
will require the use of Time Domain Reflectometry (TOR), Impedance (Z), 
Spectral Analysis (frequency domain), and general oscilloscope o~ser­
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 safeguards system and thus is not nulcear safety-related. 

CO~JTIWL RoD 'Dt',lIt t40~ B'I"A~s 1='u,<.oJ 'T';<~NSMITTt:1C ~.:-.o -i:>~ 
2. Envi ronmental Safeti" ~bll"ce ~aRge ;)etectof' Dl"2dfflpl#4-e...:' ::1 V:P --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 associ atea 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 
fo 11 ows : 

a. In al1 cases actual test hookups to the Unit-2 instrumentc!tion 
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 = ~ 1 Meg ohm) to prevent loading of signals. 

C. In all Time Domai n Refl ectometry and Impedance measurements, power 
will be removed from the unit under test and low level test 
signals prescr-ibed in Table 4-1 shall be utilized to perform cable 
integretary measurements on the ap?ropriate instrumentation cables 
by inserting test signals on appropriate cO.ductors of Cables 

PAGE '''~'1 
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1. 
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Procedure Title & No.: 

~ n.fcr / {lilt: 

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

4. Ref erences: 

5. Spr:cial Tools, and Materials required. 

6. Detailed Procedure (anach additional pages as required) 

Supervisor of Maintenance recCJmmends approval 

• PORe RECOMMENDS APPROVAL 

-+-..",..--:-....,.......+~-

Unit No.1 Chairman ______ _ Date ______ Unit No.2 Chairman ______ Date 

• UNIT SUPERINTENDENT APPROVAL 

Unit No.1 Oate _____ _ Unit No.2 Date -----
• Standing Procedure 

SuperVISCJf of OC 

• 'ate TneS( ~"provlIs rcqulT"Cd ani>' on Sucl:ar Sa.icr}" RelHcd:R,dIlIlOr. .... ork perml: Jobs. 
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----------------- ?ase A-5 

r~2754C and IT2S2SI (terminations shall be removed and replaced on 
TS 9-2-5 of Cabinet 157). 

Table 4-1 Active Measurements 

Ac:ive Signal ?ardr.1eter I Time Domain Re fl ec tomet ry Impedance 

Voltage 225 mV nomi:lal (i nto 50 < 5V rms 
ohm ba se) -

Frequency --- 100Hz, 1kHz, 
10kHz, lOOk Hz 

Current < lOrnA < 100mA - -
Other 225mV, 110 picosecond ---

pulses 

8. Prerequisites 

1. The Shift Supervisor/Shift Foreman shall be notified for concur) ence 
prior to the performance of those measurements. 

2. jnstrt;mentation personnel shall be assigned to assist in the perfor­
mance of these measurements. 

') All meaSi.Jrements and test instrumentation sha 11 be in current cal ibra-J. 

tion (traceable to rIBS). 

4. The Sh i ft Superv i sor/ Sh i ft Foreman sha 11 be notified pri or to starti n9 
and up0n completion of the measurements. 

C. Procedure for Performing Measurements 

References: 

1. Instruction Manual for Bailey Differential Pressure Transducer, 
BYf;230X -A. 

2. Burons & Roe DV'9. 3045, She 346. 
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Page A-6 
3. Burns & Roe Dwg. 3305, Sh. 7. 

4. Burns & Roe Dwg. 3024, Sh. 54. 

5. Burns & Roe O\/g. 3045, Sh? 26F. 

6. Burns & Roe DY/g. 3045, Sh. 36h. 

Instruction Manua 1, Tektronix t~odel 1502 Time Domain Refler.tometer. "7 
I. 

8. Ins:ruction lI,anual, Hewlett Packard i1Qdel 4274 I-lultifrequency LCR 
I~eter. 

9. Ins:ruction Manual, HeY/lett Packard Spectrum Analyzer (foiodel 14lT, 
85538, 85:28 Modules). 

10. Instruction Manual, Nicolet Model 444A-26 Spectrum Analyzer. 

11. Instruction i~anual, Tektronix Model 335 Oscilloscope. 

12. Instruction j'·\anual, Lockheed Store-4 Recorder. 

13. Instruction j'1anual, Tek:ronix 5C502 Oscilloscope. 

14. TEC Composite Electrical Connection Oiagrar.1, IC-IO-OPT (see attachment). 

CAB INET 
SIGNAL CABLE 157 

~ 

118 VAC (H) IT2754C TB 9-2-5/6 

118 VAG- (L) IT2754C TB 9-2-5/7 

- Signal 
3 

{ IT28~I Ttl 9-2-5/8 
.J 

+ Signa 1 IT282Sr TEl 9-2-5/9 
..:! 

I Shield IT282~1 TS 9-2-5/10 

1. Notify Shift Supervisor/Shift Foreman of start of test on Ie-IO-OPT. 

2. Verify pO\/er is appl ied to IC-IO-OPT. 

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

S1gncture/Date 
. .: 
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:P-Ill IN-SITU MEASUREt~ENTS OF CABLES ArID SIGIIALS 

FR:Ji~ DIFFERE1ITIAL PRESSURE TRANSDUCER 
IC-Hl-npT : =='.1 

I ~'t. o 
Pase A-7 

SIGNAL READING IN fNe) 1f-5. 

IC-IO-DPT rI {:u ~ 
Readout 

~ 

4. Connect Isolaiion Ampl ifier (TEC Model 901) to T3 9-2-5/8&9 (Signal) in 
Cablnet 157 and record signal for 30 minutes. Rer.love recorder and amplifier 
\";hen complete. 

5. Using a I:eithley 1'odel 177 L)l-1t~ (or equivalent, Range 0-2000 V, ?recision ~ 1::) 
measure the Voltage or current at the following test pOints. 

SIGNAL CABINET 157 TEST LEAD READING 

a. TB 9-2-5/9 (+ ) Signal -/D. 'J (c (VDC) 
TB 9-2-5/8 (- ) 

*b. TB 9-2-5/6 (+ ) 118 VAC //f.,.&; V4C. 
TB 9-2-517 ( -) 

"'CAUTI ON : 118 VDC 

6. Using a Tek~ronix ~~odel $C502 (or equivalent) oscilloscope observe the 
waveform at the following test point: 
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SIGNAL CABINET 157 --
a. TB 9-2-5/9 

TB 9-2-5/8 

*b. TB 9-2-5/6 
TB 9-2-5/7 

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM DIFFERENTIAL PRESSURE TRANSDUCr:R 
IC-lO-DPT· 

/
. NC. 

TP-lll 
I-i I"'J::.V, o 

Page ;1.-8 

PARAMETER 

SIGNAL ~hoto til - / Photo //1- 7 Photo U L - :> 
Time Base~-5 Tir;]e B~e)-"" 5 Time Base~ 
Vert Ga i nl'-"1>1 V v .. G ~ Vert Gain/c~ .er~ aln/('rlv 

118 VAC Photo I//-~l Photo Photo 
Time BaseSM) Ti me Base. Time Base -- --Vert Gain~ Vert Gain· Vert GGirt -- --

*CAUTION 118 VAC at TS 9-2-5/6 ~ 7; use XIO probe. 

Sync the oscilloscope and photograph the waveform using up to three time base 
and vertical gain settings. r~ark the back of the photographs with the instru­
ment tag number and parameter measured. 

r .5-.:i/ C;/LJjYD 
nature/Date 

7. Using a Hewlett-Packard Spectrum Analyzer (Models 141T, 8553B and 8552 or 
equivalent) perform an analysis of the following signal for spectral content: 

SIGNAL U.B I NET 157 r ARAr~ETER PHOTO II 

*a. TB 9-2-5/9 SIGNAL 

~ TB 9-2-5/8 
1/1- t:, 

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

Before photograph~n; 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 ~rameter analyzed • 
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IN-SITU MEASUREMENTS OF CABLES AND SIGNALS' TP-lll 
F"Ror~ DIFFERENTIAL PRESSURE GANSDUCER 
IC-IO-OPT 

o 

Pase ,'\-9 

f'REQUENCY M1PLITUOE 

/ 56L.-

, 
I, 

R~}\ARKS 

100 .£~f.­
/0 ~'b [of" 
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8. Using the iiicolet r~oaef444 FFT An-alyzer (or equivalent) perform FFT annalysis 
of signals for the following test point: 

SIGNAL CABINET 157 PARM'1ETER PHOTO # 

"'a. TB 9-2-5/9 S I GlIAL /11-7 
TB 9-2-5/8 

/1/ - g 

*CAUTION ll8 VAC at TB 9-2-5/6&7. 

0--=7 -;';;--?f'I 9 In //6 
Slgnature/Oate 
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IN-S ITU MEASu'P.Et1ENTS OF CABLES AND SIGNALS ! .~C. TP-l1l 
I 

FROM :JI FFERENTIAL PRESSURE TRANSDUCER 
IC-lO-OPT ::::ZI. a 
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9. Inside Cabinet 157 pe,form usual electronic calibrations using applicable 
instru~ent shop procedurt~. Attach ins:ru~ent shop calibration data sheet and 
record any significant adjustments or problems in the space beloy,. 

?rocedure Remarks Step , 

See attacned j nstrument shoo orocedure data sheet. 
-

Instrument Shop PI Jcedure rio. 

Signature/Date 

10. Remove all power from IC-lO-OPT. 

11. Open links for field wires from Cables IT2754C* and IT2825 I at is 9-2-5/5,7, 
8, 9, and 10 (Cabinet 157). 

*CAUTION: 118 VAC Power SUPPlY Cable (T8 9-2-5/6&7). 
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Hi-SITU MEASURENENTS OF CABLES Arm SIGNALS: TP-lll 
FROM DIFFERENTIAL PRESSURE TRANSOuCER 
Ie-IO-DPT 

Pa<;2 ;\-11 

TERMINAL SIGNAL IDENT. 

TB 9-2-5/6 ll8 VAC (H) 

TB 9-2-5/7 118 VAC (L) 

TB 9-2-5/8 - Sisnal 
! 

TB 9-2-5/9 + Signal 

TB 9-2-5/10 Shield 

Signature/Date 

1-" I . .....::'f. a 

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

TEST POINT FROM TO 

I 
a. TB 9-2-5/9 (.,. S i g na 1 ) TB 9-2-5/8 (00 Si gnal) 

b. TB 9-2-5/9 (+ Sigr"lal) 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 (I18 VAC H) TB 9-2-5/7 (118 VAC L) 

e. TB 9-2-5/6 (118 VAC H) TB 9-2-5/9 (-t. Signa 1 ) 

f. T8 9-Z-5/6 (118 VAC H) TB 9-2-5/8 (-Signal) 

l g. TB 9-2-5/6 (ll8 VAC H) TB 9-2-5/10 (Shield) 

I 
I 
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b. 

c. 

d. 

e. 

f-

I g. 
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Record the data required Delow: 

Test Poi nt Ca pac Hance Impedance 

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

-
Z2,3N j- vCf, 'b;J;; /~,9tVP Lj.3 xcj3:g~ /04 __ "1.-,/ 

T8 9-2 -5/9: 8 .' 0 

-3:1 - ZI -/."76 - - - ---

TB 9-2-5/9:10 S9 /../;: 'I7N} 
'101'4 ~r* 41~? _ ~BD -1';; -7!P 

TB 9-2-5/8: 10 5'9 tvl LiRA//-
tf 3 rv I- 27t;:'>:% 3-;Z' 

-/~- ----- _ -(;.(.7 -7& .(..1 

TB 9-2-5/6:7 , .... I-
ZS- /\''/- ~ - 9 I'/-.----;; 

~7~ - /30N~ 
,. I j'./ _ 

t..5 J".-/ 0 

rs 9-2-5/6:9 (5). '7 MI- ,5"71.//-
. -'-.. 55 0 _fjl1 /-77 
- z· 'Iv! -- .. 

.J 5"9:;:': - - _::-;:: 0;::: 
IB 9-2-5/6:8 0, '1,v!- ,s'!"'f - z':/Nf -- . - /-/7 

or- cf 3]j.A'/. ~ 
- ,'1'1 S 

TB 9-2-5/6:10 
~,9 Alf .~$N S -27'''1" o~ Or J"~;;'/ t1 

?v-r /s'H- tj, Cc/J/<I'.LJ{... C.c&f::; eb/S'8 /v 56&(;-': /04-
jJ 13 CI(/ Go /rJ (::-/J 5V e c r-- ~/v/ 

Using the Tektronix Model 1502 (or equivalent) TDR unit peform TOR meC!sur-e­
ments on three test points • 

I r 
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IN-SITU MEASUREi~EllTS OF CABLES .A~;D SiGilALS 
FRQt·1 DI FFEREUr IAL PRESSi..'?£ TRA,'ISJUC£R 
Ie-10-DPT 

~-.----

I 

~ ':""':t_ '::Z-l. 0 

Page ,\ - 1 3 
Record data below: 

I 
I !ns:""ur.1e:lt Strip 

Tes: .~oi nt Set:; 'lQ!> :har'.: I Arolpl .::;'a:lge :·.<]It ~ilJ;;-ber 

~8-~--2---5/-9-:-8-(':-S-ig-n-a-l-)----+---------+-J-/J---/--1 

I b. TB 9-2-:/9: 10 (+ S~gnal: SriLJ) 

I c. 13 9-2-:/5:7 (~ , Q VAC) 
I 

\..1. ",-I,,) 

L . w 9-2-5:'5: 11] (l ! 8 VAC: SHLD) 

)//-'2-

1'1 - 3 

/ - LJ 

:4. ~sing the ~ei:hley Moael 144 (or equivalent ~MM) perforr.1 resistance ~easJre­
men:s on tne :est points specified and recor~ values in tne space provided. 

PC'LAR I iY POLAR!;i 

rrom = -; ~ From = -; To - -

-
I 

I 
, 

EST ?Or iii FRON LINK I T? LI NK RES r STANCE RES Is-;-AiICE 
I 

('.7Kst- S-. I 1e....fZ-
.l. d. TB 9-2-5/9 T8 9-2-5/8 

CfE,J aq:rJ ~ b. T8 9-2-5/9 T8 9-2-5/10 
J.. c. TS 9-2-5/8 T8 9-2- 5/10 of-'e-! ok7J 

d. IB 9-2-5/6 TS 9-2-J/7 QY9Jl- 7'r 9-1- I e. TS 9-2-5/6 TS 9-2-5/9 01"eV O/'c-r...J .. T3 9-2-5/6 T3 9-2-5/8 o,o.:A) Cf'G-"-' , ~~~rtt 

I 
~- I TS 9-2-~/6 

I 
T8 9-2-5/10 I S· olJC I\J &;~~ 

~.0If CJ. 2. J / g- tJ 
ignature/Date 

. '" .... 
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~C. 1:,- S ITU r,'C:AS:JR ~~'lE;n S OF CA3 LE S A.~ID S r :iNALS TP -Ill 
FRON DIFFEREIH!AL PRESSURE TRA.':SJ'~CER 
Ie-IO-DPT : =E'/, 0 

?a;e ';-1". 

Connect field wires from Cables !:2754C* dn~ 1-:-2825l at 7B 9-2-5/6.7, e, 9, 
and 10 (Cabinet 157) and restore power to rC-I0-0P:. 

Ie-Io -Jfr: 
~5. ';o~ify ~he Shif~ Supervjsor/Shi~t Forei71all of the conc1usion or ~es:jng cC-A!:P-2. 

: hereQy certify tha~ th's -:-est. ::>r~cec~re foas )een :cmpleted as written and that 
all Gata has been correctly entered and filed as requested. 

TEe Representative ~~~~~~~~~~~~ 

InstrL'-- entat i on 
Slgnature/Oate 
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GENERATION CORRECTIVE r.~AINTENANCE SYSTEM 

eM STATUS ACTIVITY FORM 

Pa.;e ;"-1; 
COMPONENT DESIGNATOR 

LOCATIO~. U",T JOB WORK - L TYPE AUTHORIZATION 
COMP C.",MP 0 NUMBER 
TYPE 10. 0 

P 

18 12 16 17 ...n In 2~ 12B 

) 1 ' .-, I , r) <.J 'b o !3 6 10 !O 2 C M ~~cl~'I,I! 

REQUEST DATE 

I 
MO DAY YR 

17 33 38 

- ':ll~ "'1- a I 0 ~ ~. 

~ 
A 

ECM C 
1 NUMBER 
4 47 ':J. 

A , 
A P 

F.ESP LOCATIOI' 
P P 

R R ASSISTING R ASSISTING r 
T T :JR CON1 RACTOF T CONTRACTOR T CONTRACTOR 

i'i Y Y 
4 &7 71 

,r ,,\ -: I N 1 J I A C', J -' ...:> 

A ?URCHASE REQUISITION PURCHASE ORDER C 
T NUMBER NUMBER 

4 59 66 67 7 

A I I ! 

SfM APPROV AL FIELD WORK 
A STATUS HQ.O TO COMMENCE COMP'_F.TION 
C " WORK DATE 
T CODE START DATE RELEASE DATE COMPL MO DAY VR MO DAY YR 

4 39 4041 45 147 52153 ~5 56 ! 1 ...6l l.fi2. I I 61 

~ ~ ~ ~ ~ ~ ~12 ;:f~t"fll 1 1 1 1 J tTi'";:r1· :g: A . ..';~.. ~ -

0-1. 1 I· .1 I 1 1 .1 OUTAGE HOLD 

o .1 2 -1. I I f---.J- PART HOLD 

0.1 3 1 I j ..1 QUALITY CONTROL PART HOLD 

0 41 I I I I OUALITY CONTROL PROCEDURE HOLD 

o 15 i I I 
, OPERATIONS HOLD 

0 1 6 I .1 I 1 I CHANGE MODIFICATION HOLD 

0..1 7 ..1 I I 1 ..1 ENGINEERING HOLD 

0....L 8 J ...1 I I I ...L PLANNING HOLD 

-1. 1. ..l I I 1 .i 

5 10 I 1 I I I MANPOWER NOT AVAILABLE 

5 I 1 I I I I AT PORC 

5 1 2 I I I I I I AT QUALITY CONTROL 

5 i3 .1 ..l I 1 1 ..1 AT UNIT SUPERINTENDENT 

15 -L4. ...l I -L- ...l ..l AT READING 
: 

~~ __ L ,-L-f---J . - - l _ .1 , POST MAINTENANCE TEST HeLD 

5 ,6 I , I , , , , :.r ~Lt.R':' 
~ 

" 


