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Section 1 

INTRODUCTION 

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 (TIO) contracted Technology 

for Energy Corporation (TEC) to perfonn 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 indicatio1; 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-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 indi ca te 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 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 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 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 

118 VAC (H) 

118 VAC (L) 

* 
Cabinet 156 Identification 

TB9-2-5/9 

TB9-2-5/8 

TB9-2-5/10 

TB9-2-5/6 

TB9-2-5/7 

From cables IT2823I (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 100kHz. 

3 . Perform resistance, capacitance, impedance, and Time Don1ain 
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. 
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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 perfon1ing 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 traLes, 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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Table 4-1 

CAPACITANCE, IMPEDANCE, AND RESISTANCE MEASUREMENTS 

Signal 

+Signal 
-Signal 

+Signal 
Shield 

· Signa 1 
Shield 

118 VAC (H � 118 VAC (L 
118 VAC (H) 
-Signal 

118 VAC (H) 
Shield 

Capacitance (nF) 
* 

100Hz 1kHz 100kHz 

22 20 15 

59 47 41 

59 48 43 

-12() 17 25 

0.9 0.6 -2.5 

0.9 0. 6 -29 

*
nF = Nan�arads. 

** 

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. 

t
oF indicates overflow condition. 

Resista{l�e 
(ohms) 

6.7K (8.1K) 

OF
t 

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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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 11demodulated11 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�u e�n�c�·--------------------�Am�p� l _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�1S 

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 is no obvious indication of instrumentation 

degradation from these measurements. 
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The rest 1ts 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 
Shiel<.:: 479 Point R sma 1 1  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 

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 9 6  kHz component. However, the 

ampl itude of this s ignal was relat ively low and, from other measurements 

performed at TMI, this low-level 9 6 kHz component is probably due to a 

widespread 1 6  kHz (w ith 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. 

6-1 
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APPENDIX 

ORIGINAL FIELD PROCEDURES AND 
DATA SHEETS FOR IC-10-dPT 
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TITLE IN-SITU HEASJREi·IEfiTS OF CABLES AND 
S IG::ALS FRON DI FFERErlTIAL ?RES SURE 
T�JE:R IC-10-DPT ( COIV7�l. '"Kc.� 

..-R A.�JS M rrnl(_ 

NO. 
TP-111 

REV. O 

Technology for Energy Corporation 
r- Page A-3 
APr 1 tvY ,_.., DATE 

PROCEDURE M.V. Mathis, Director, Tech. Serv. Oiv. 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 
IC-10-DPT from the Reactor Building TMI Unit 2. The :ests specified in 
this procedure are designed to assess the condition of the in-containment 
ins�rumentation,associated cabl i ng, and readout devices. This assessment 
will require the use of Time Domain Reflectometry (TDR), 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'•vt HO� B'li'A�s I='U>...J 'T'i<�NsMaTTt:IC �.:-•o -i:>� 
2. Environmental Safett . �tii"Ce �aR§e ;;JetectoP 01"eaffip1#4-e...:' ::1 \I:P --2 can 

be taken out-of and restored to services without producing a hazard to 
the environment. 

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

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

a. In a1l cases actual test hooku ps to the Unit-2 instrumentc!tion 
shall be made and verifi d by Instrumentation Personnel. 

b. All passive measurements ( Sp ectral Analysis and Oscilloscope 
observations ) of waveforms and signals from powered instruments 
shall be perfo rm ed using high input impedance probes or inputs 
(Z = � 1 Meg ohm) to prevent loading of signals. 

c. In all Time Domain Refl ectometry and Impedance measurements, power 
will be removed from the unit under test and low level test 
signals prescr·ibed in Tabl e 4- 1 shall be utilized to perform cable 
integretary measurements on the ap?ropriate instrumentati on cables 
by inserting test signals on appropriate co.ductors of Cables 

PAGE , ,...� ,, 
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Unit No. 2 

WORK REQUEST PROCEDURE 
ion 

MaintenanCE Page A-4 t and Approval 

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 re-�uired. Work Request procedure AP 1016 Section 6 should be usee as 
a guide in preparing the maintenance procedure. 

1. 

2. 

Procedure Title & No.: 

� n.fcr / {16/t: 

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

4. A ef erences: 

5. Spr:cial Tools, and Materrals required. 

6. Detailed Procedure (anach additional pages as required) 

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

• UNIT SUPERINTENDENT APPROVAL 

Unit No. I Date _____ _ Unit No.2 
-----

• Standing Procedure 
Superv1SCJf of OC 

• '\ote Tnesc �pprovlls requlT"Cd oni>· on Sucl:ar Sa..iery Re!Hed.'RidlltJOr. work permr: JObs. 

Date 
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N-S I TU MEASUR£HENTS OF CABLES A:!O SIGNALS 
RO�� DIFFEREUTIAL PRESSURE TRANSDUCER 
C-," noT 

I ."'C. 
TP-111 

; .::z-1, 0 

------------ ·---· ?ase A-5 

I"�2754C and IT2825I (terminations shall be removed and replaced on 
TB 9-2-5 of Cabinet 157). 

Table 4-1 Act iv e Measurements 

Ac:ive Signal ?ara r.�eter l Time Domain Re fl ec to met ry Impedance 

Voltage 225 mV nomi:�al (into 50 < 5V rms 
ohm base) 

-

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

Current < lOrnA < lOOmA - -

Other 225mV, 110 picosecond ---
pulses 

8. Prerequisites 

l. The Shift Supervisor/Shift For eman sha l l be notified for concur1 ence 
prior to the performance of those measurements. 

2 .  Jnstr�.;mentation personnel shall be assigned to ass i st in the perfor
mance of these measurements. 

') A11 measurements and test instrumentation sha 11 be in current cal ibra-Jo 

tion (traceable to riBs). 

4. The Shift Supervisor/Shift Foreman sha 11 be notified prior to starting 
and upvn completion of the measurements. 

C. Procedure for Performing Measurements 

References: 

1. Instruction Manual for Bailey Di fferenti al Pressure Transducer ,  
8Yf;230X -A. 

2. Bur·ns & Roe Dv1g. 3045, Sh. 346. 
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i 



. I 

---- ------------ ------

1 �c. 
- ....- 

,j ;m l 
IN -SITU MEASUREMENTS OF CABLES AND SIGNALS ! TP-111 
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3. Burns & Roe 

4. Burns & Roe 

5. Burns & Roe 

6. Burns & Roe 

Instruction 7 I '  

Dwg. 

Dwg. 

0\19. 

DYig. 

FROM DIFFERENTIAL PRESSURE TRANSDUCER 
IC-10-DPT : =EY. 0 

Page A-6 
3305, Sh. 7. 

3024, Sh. 54 . 

3045' Sh, 26F. 

3045, Sh. 36h. 

Manua 1, Tektronix t�odel 1502 Time Domain Refler.tometer. 

8. Ins:ruction l'.anual, Hewlett Packard i-\Qdel 4274 r1u1tifrequency LCR 
t�eter. 

9. Ins:ruction Manual, HeVIlett Packard Spectr um Analyzer (f1ode1 141T, 
85538, 85S2B Modules). 

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

ll. Instruction i�anual, Tektronix Model 335 Os cilloscope. 

12. Instruction 1'·lanual, Lockheed Store-4 Recorder. 

13. Instruction i·1anual, Tek:ronix SC502 Oscilloscope. 

14. TEC Composite Electrical Connection Diagrar.;, IC-10-DPT (see attachment). 

CABINET 
SIGNAL CABLE 157 

� 

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

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

3 
f IT28�I TB 9-2-5/8 

.J 
+ Signa 1 IT282SI TB 9-2-5/9 

..:! 

I Shield IT282�1 TB 9-2-5/10 

1. Notify Shift Supervisor/Shift Foreman of start of test on IC-10-0PT. 
2. Verify pO\Ier is applied to IC-10-0PT. 

3. Record present reading from IC-10-0PT. 

S1gnature/Date 

. .: 
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.�c. 
YP- 111 IN-SITU M E A SU REI�E NT S OF CABLE S AtiD SIGIIA LS 

FR:Ji� DIF F E R E IITIAL PRE SSURE TRANSDU CE R 
IC-Hl-nPT : ==-·' I .._y, 0 

Pase A-7 

SIGNAL RE ADI NG IN fNe! lf-5. 

IC -10 -DPT rl �LP� 
Re adout 

,__ 

4. C onnect Isolaiion Amplifier (T EC Model 90 1) to T3 9-2-5/8& 9 (S i gn al) in 
Cab1net 157 and record signal for 3 0  minutes. Rer.1ove recorder and amplifier 
v;hen complete. 

5. Us i ng a l:eith1ey 1-bdel 177 L)l-11� ( or equivalent, Range 0 -2 0 0 0  V, ?recision � 1::) 
measure the Voltage or current at the following test points. 

SIGN AL CABI NE T  157 

a. TB 9-2-5/ 9 
TB 9- 2-5/ 8 

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

"CAUT ION : 1 1 8 VDC 

T EST LE A D  REA DING 

( + ) Si gna l -;D. 'J (c (VDC) 
( - ) 
( +) 118 VA C //f.,.&; V4C. 
( - ) 

6.  Using a Tek�ronix ��ode l SC5 0 2  (or e quivale nt) oscilloscope obse rve the 
wave form at the following te st point: 

i r I" ( 
I 

I 
I 
I 
I 
I 
I 
I 
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SIGNAL CA B INET 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 MEA SUREMENTS O F  CABLES AND SIGNALS 
FROM DI FFERENTIAL PRESSURE TRANSOUCr:R 
IC-10-DPT · 

I. NC. 
TP-111 

,_ 

i I"'J::.V, 0 
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PARAMETER 

SIGNAL �hoto t_/1- I 
Time Base�.--5 
Vert Ga i n;'-"M v 

118 VAC Photo j;/-�l 
Time Bases""'.> 
Vert Ga i n� 

Photo /11- 7 
Tir;Je B�e)-"" 5 
v .. G � .er� a1n/rr�o./ 

Photo 
Time Base. 

--

Vert Ga in· 
--

Photo u L- 3' 
Time Base� 
Vert Ga i n;cM_Y'" 

Photo 
Time Base 

--

Vert G.: in 
--

*CA UTI ON 118 VAC at TB 9-2-5/6 � 7; use XlO probe. 

Sync the oscilloscope and photograph the waveform using up to three time base 
and vertical gain se ttings . r�ark the back of the phot og raphs with the instru
ment tag number and parameter me asured . 

r .5_:t;/ c;/z_'jjsv 
nature/Da te 

7. Us i ng a Hew l ett-Packard Spectrum Ana l yzer (Model s  141T, 85538 and 8552 or 
equiva l ent) perform an analysis of the fo l lowing signa l for spectra l  content: 

SIGNAL Cf..B I NET 15 7 r ARAI�ETER 

*a. TB 9-2-5/9 SIGNAL 
TB 9-2-5/8 

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

PHOTO fJ 

� Ill- &. 

Before photograph�n; each scope display, adjust analyzer fo r best spectral 
resolutio n. Record critic al analyzer par amete rs e.g • •  RF bandwidth, RF band
width and sweep speed on rear of photograph as well as �rameter ana l yzed • 

... I": 

I 
I 
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SPECTRUr� ;oErH 

. �c. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 

. 
TP-111 

F"ROr� DIFFERENTIAL PRESSURE GANSDUCER 
IC-10-DPT 

Pase ,'\-9 

. =� 
; . -Y. 0 

t !='REQUENCY MlPLITUDE R�:!-\ARKS 

io0 /!�f.
/0 �'b [ct., 

b H.-;c-rcb 
I 
I 

_...., 

-zoJb 0 ) !l- '::; ! 
0 

I I 

/ 56L-

' I '  
I I I l I I/- ; 

8. Using the iiicolet r�oae f444 FFT An-alyzer (or equivalent ) perform FFT annalysis 
of signals for the following test point: 

SIGNAL CABINET 157 PARM'IETER 

*a. T3 9-2-5/9 S I GtlAL 
TB 9-2-5/8 

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

: 

PHOTO # 

;!1-7 
/II- 0 

I f 

J 
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IN-SITU MEASu'P.Et1ENTS OF CABLES AND SIGNALS /.�C. TP-111 I 
FROM :JI FFERENTIAL PRESSURE TRANSDUCER 
IC-10-DPT ::::z1. 0 
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9. Inside Cab i net 157 perform usu al electronic calibrations using applicable 
instru�en t shop procedurt�. Attach ins:ru�ent shop calib ration data sheet and 
record any significant adjustments or prob lems in the space belor1. 

?rocedure 
Rema rks 

Step 
' 

See attacned Instrument shoo orocedure data sheet. -

Instrument Shop Pt ;;cedure rio. 

Signature/Date 

10. Remove al l power from IC-!0-DPT. 

11. Open links for field wires from Cables IT2754C* and IT2825I at iB 9-2-5/5, 7, 
8, 9, and 10 (Cabinet 157). 

*CAUTION: 118 VAC Power Sup ply Cable (TB 9-2-5/6&7). 

I 

f 
f 
I 
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Hi-S ITU MEASURENENTS OF CA BLES Ar:O SIGNALS l TP -111 
FROM DIFFERENTIAL PRESSU RE TRANSOUCE: R 
IC-10-DPT 

Pa<;:: A-11 

TERMINAL SIGNAL I DENT. 

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

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

TB 9-2-5/8 -Sisna l  
! 

TB 9-2-5/9 +Signal 

TB 9-2-5/10 Shie l d  

Signature/Date 

1 -,, 
I 

. .....:; ')' , 0 

12. Using the Hewl ett-Packard Model 4274 (or equival ent) Impedance Bridge, measure 
the capacitance and impedance at the fol l owing test points: 

TEST POINT FROM TO I 
a. TB 9-2-5/9 (.,. Signa l ) TB 9-2-5/8 ( ·· Signal ) 

b. TB 9-2-5/9 (+ Sigr"lal) TB 9-2-5/10 (Shiel d) 

c. TB 9-2-5/8 (-Signal ) TB 9-2-5/10 (Shiel d) 

d. TB 9-2-5/6 (11 8  VAC H) TB 9-2-5/7 (118 VAC L) 

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

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

l g. TB 9-2-5/6 (1 18 VA C H) TB 9-2-5/10 (Shield) 

I 
I I 
r 
r I 
I 
I 
I i 
! 

I 

� 



a. 

b. 

c. 

d. 

e. 

f. 

I g. 

I -

13. 

. I 
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1 �c. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS • TP-111 
FROI� DIFFERENTIAL PRESSURE TRANSDUCER 
IC-lO-nPT I '::E-1. 

I 0 
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Record the data requ ired oelow: 

Test Point Capacitance Impedance 

Frequency 

TB 9-2-5/9:8 

TB 9-2-5/9:10 

TB 9-2-5/8:10 

TB 9-2-5/6:7 

TS 9-2-5/6:9 

TB 9-2-5/6:8 

TB 9-2-5/6:10 

100 Hz I l kHz 
l 

zz,JN;; 1:11. 'bw;; 
scr v;: 'fJN} 
5'9 tvf LfflN/-

-��-
, .... ) - J30N_/.-

(!). '7 ,.,f. 
o. 'f,vf-
-�-9 Alf 

/I/'./ -
' --

, 5"7 .vj-
·S'f"-'f 

.�$N S 

100 kHz 
-

��-9,vP 

100 Hz l kHz 

LJ-3 xcj3/-{� -3:1 - Zl - - - - --

qo.[•uf. !%f r�:. _ �B6 -!':J 
'I 3 rv /- z7z;:.> :% ---- - - -z:· o -7& -- --zs- A/ 1- � 9 !'/-.---;; - -'-- ss 0 -fjl1 
- Z· L,IIJ f -- --

_ ::-;:: oF - - --- Z·:/Nf -
or- cf 

-2'frvj" 0� or 

100 kHz 

!OL/ _..""!.-_/ ·' 0 _/,"76 
41�? -71P 

3-;z· •(../ 
-----L...::: 7� 

t.-5 f'--/ 0 
/-7f 

.J 5'9:;::.: /-17 
J]j.A•/. � -"1'-1 s 
Jrt�;;,, t1 

J?v-r /5'/-i tj, Cc/JY-t'.LJ{... C.c&(::; e&js-8 /v 56&e:--= fo/2-
;J !J CIV G- /YJ (::-,) sve c r-- {=lvJ 

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

I 
r 
1-
j· 
I 
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IN-SITU MEASUREi�ErlTS OF CABLES .A�;o SiGilALS 
FROt·1 Dl FFEREUT IAL PRESSi..'?.£ TRA,'lSJUCER 
IC-10-DPT 

�------

I 
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Page ,\- 1 3 
Record data below: 

II Jns:,...ur.Je:lt Strip 
Tes: .�oint Set:' nos :r.ar'.: 

I Ar.lp1 .::;.a:1ge :·.ult �ilJ;;-ber 

�8-�--2---5/_9_:_8-(_:-S-ig_n_a_l_) ___ -+---------+-J-//---�--1 
I 

b. TB 9-2-S/9: 10 (+ S�gnal: SriLJ) 

I c. 13 9-2-5/5:7 I� 1 0 VAC) I ';J. "'u 

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

)//-2-

I '  I -3 

/ - LJ 

:4. �sing :he �ei:hley Moael 144 (or equivalent �MM) perforr.1 resistance �easJre
men:s on :ne :est points specified and reco r� values in :ne space provided. 

PC'LAR I iY POLAR I;! 
rrom = - ; � From = - ; To - -

-
I 

I J 
EST ?Ol iii FRON LINK I T? Ll NK RES I STANCE RESIS-;-AiiCE 

I 
"· 7K.st- S'.IK...fZ-). a. TB 9-2-5/9 TB 9-2-5/8 CfEtJ aq:A.J � b. TB 9-2-5/9 TB 9-2-5/10 

J.. c. TB 9-2-5/8 TB 9-2-5/10 or-•eJ or'bJ 
d. 18 9-2-5/6 TB 9-2-J/7 'fY911- 7'! 9-1- I e. TB 9-2-5/6 TS 9-2-5/9 o;.•EJ0 0/1c-r...J 
. .  TB 9-2-5/6 TB 9-2-5/8 o,o.:A) Cf'G-""' ���rtt 

I 
�-

I TB 9-2-�/6 I TB 9-z-sno I S· OIJC I\) &;�� 
7:.__0/1 CJ. z JIg-u 

ignature/Date 

. "' ... . 

I 
I 
I 
t 
� ' 
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I :\ - S I T U 1·1C:AS :JR � �·1E ! ITS  OF CA3 LE S A.�ID S I :iNA L S TP - 1 1 1  
F R ON D I F F E R E IIT ! A L  PR E S S UR E  TRA.':S J'� C ER 
I C - 1 0 -D P T  : =-£·1. 0 

? a;e A - 1 ".  

C o n n ec t fi e l d wi r e s  from C a b l e s  r : 2 7 54 C *  an� J ';" 2 82 5 ! a t  713 9 - 2 - 5 /6 . 7, 8, 9 ,  
a nd 1 0  ( Ca b i n e t  1 5 7 )  and r e s t o r e  po we r to I C-10 -0 P : .  

:l(- 10 -J\' r:  
� 5 .  ' lo� i fy � h e  Sh i f� S u p er v j s o r/ Sh i � t Fo r el71 a l l  o f  t h e  c o nc 1 u s i o n o f  � e s : j n g  cC -A!:P -2 .  

: h e r e Qy c e rt i fy t h a � t h ' s  -:-e s t  => r� c ec � re foa s )een : cm p 1 e t e d a s  wr i : t e n  and : h a t 
a l l -: a : a  ha s be e n  c o rr ec t l y  en te red a n d  f i l ed a s  reque s t e d .  

I n st n·-- ent a t i o n 
S 1 gna t u re / D a t e  

-. _. 
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G E N E R A T I O N  C O R R E C T I V E  r.� A I N T E N A N C E  S Y S T E M  

C M  STA T U S  A CT I V I T Y  F O RM 

Pa.;e A - l i 
COMPO N E N T D E S I G N A T OR 

LO CA T I O �. u . . ,r JOB WO R K  - L T Y P E  A U T H O R I Z A T ION 

COMP C.vMP 0 N U M B ER 

T Y P E  I D. 0 
p 

18 1 2  1 6  1 7 _n 123 74 I :?R 
' P  0 ! 3  s l o ! o  ��c b l • l '  .' , ,  .- r) <..) 2 c M ' -

R E Q U E ST D A T E  

I 
MO D A Y  Y R  

12 33 38 
- ,_, ,�  __ , __ 8 1 0 � � ·  

� 
A 
c 1 

4 

A 

A 
r 
T 
4 

A 

A 
c 
T 

4 

A 

A 

c 
T 

4 

A 

� 

E CM 

N U M B ER 

4 7  �I 

' 

p 
F. E SP LOCA T I O I\  

p p 
A R A S S I ST I NG A A S S I ST I N G 

T :JR CON1 R A CTOF T CONTR A C T O R  T CON T R ACTO R 
y y •{s 167 7 1  

,. , '\  2 � N ! I I C', J 

? U R C H A SE R E QU I S I T ION P U R C H A S E  O R D E R  

NUM B ER N U M B E R  

59 66 67 7 
I l ! 

SIM APPR O V A L  F I E L D  W O R K  

S T A T U S  HQ.D TO C O M M E N C E  CO MP '_ F. T IO N  

" WOR K D A T E 

CO D E  S T A R T  D A T E  R E L E A S E  D A T E  COMPL MO D A Y  Y R  M O  D A Y  Y R  

39 40 4 1  45 147 52 !53 �s 56 I i 61 162 I I _fi2 

� � � � W; 
0 i 1 I I I 
0 _t 2  ..L I J 
0 ..L 3 
0 4 1  I I I I 

0 1 5  _l I I 
0 _l 6 1 i I 
0 1 7 I I I 
0 _.1_ 8  _1_ i I 

..L i I I I 

5 1 0 l _l I I 

5 I 1 1 I I 
5 _l_ 2 I I I 1 
5 _1_ 3  i I 

I s  , 4 1 __l__ 
: 

� �--L , -1-f---J . - - l -
s . s I ' ' ' I 
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1 _l 
_l_ ..1 
I _l_ 
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_1_ 
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OUTAG E H O L D  

PA R T  H O L D  

QUA L ITY CONT R O L  P A R T  H O LD 

Q UA L ITY CO N T R O L  P R OC E DU R E  H O L D  

OP E R A T I O N S  H O L D  

CHANG E MOD I F I CA T I O N  H O L D  

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

P LA N N I NG H O L D  

MA NPOW E R  N O T  A V A I LA B L E  

A T  PO R C  

A T  QUA L I T Y  CON T R O L  

A T  U N I T  SUP E R I N T E ND E NT 

AT R E A D I N G  

POST M A I N T E N ANC E T E ST H C L D  
:. r  � L t. A :.  . , 


