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IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM SOURCE RANGE DETECTOR PREAMPLIFIER 
NI-AMP-2 

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

TEST POINT FROM TO 

a. JC-Sig (S i gn a 1 ) JC-Ret ( Inner SHLD) 

b. JB-Sig (15VDC) JB-Ret (Inner SHLD) 

c. JA-Sig (2400 VDC) JA-Ret (2400 VDC Ret) 

d. JC-Sig (SIGNAL) JB-Sig (15 VDC) 

e. JC-Sig (SIGNAL) JA-Sig (2400 VDC) 

f. I JB-Sig (15 VDC) JA-Sig (2400 VDC) 

g. JC-Ret (Inner SHLD) JB-Ret (Inner SHLD) 

h. JC-Ret (Inner SHLD) JA-Ret (2400 VDC Ret) 

i. JB-Ret (Inner SHLD) JA-Ret (2400 VDC Ret) 



a. 

b. 

c. 

d. 

e. 

f. 

r .; . 
h. 

i. 
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Record the data required below: 
--

-:-est Point Car:;:-:-itance Impedance 

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

JC-Sig: JC-Ret 

JB-Sig: JB-Ret 

JA-Sig: dA-Ret 

JC-Sig: JB-Sig I 
JC-Sig: JA-Sig 

JB-Sig: JA-Sig 

,JC-Ret: JB-Ret 

JC-Ret: JA-Ret 

JB-Ret: JA-Ret 

Signature/Date 

19. Using the Tektronix Model 1502 (or equivalent) TDR unit peform TOR measure­
ments on three test points. 



Record data below: 

Test Point 

a. JC-Sig: JC-Ret 

b. JB-Sig: JB-Ret 

c. JA-Sig: JA-Ret 
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Instrument Strip 
Settings Chart 

Ampl Range Mult ' Number 

(S i gna 1 ) 

(15VDC) 

(2400 VOC) 

Si gnatu re/Date 

20. Using the Keithley Model 144 (or equivalent OMM) perform resistance measure­
ments on the test points specified and record values in the space provided. 

POLARITY POLARITY ---

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

TEST POINT FROM LINK TO LINK RESISTANCE RESISTANCE 

a. JC-Sig JC-Ret 
b. JB-Sig JB-Ret 
c. JA-Sig JA-Ret 
d. JC-Sig JB-Sig 
e. JC-Sig JA-Sig 
f. JB-Sig JA-Sig 
g. JC-Ret JB-Ret 
h. JC-Ret JA-Ret 
i. JB-Ret JA-Ret 

Signature/Date 



\ 

• 
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IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM SOURCE RANGE DETECTOR PREAMPLIFIER 
NI-AMP-2 

21. Connect field wires from Cables IT2352I, IT2356I, and IT2354C at JA. JB. and 
JC (Cabinet 20) and remove GPU triaxial test adaptor and cable (inserted in 
Step 2). 

22. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing NI-AMP-2. 

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

TEC Representative 
~------=------------Signature/Date 

Instrumentation 
Signature/Date 
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6.3 Procedure for Performing Measurements on a 

Loose Parts Monitor Charge Converter 
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IN-SITU MEASUREMENTS OF CABLES Arm 
SIGNh~S FROM LOOSE PARTS MONITOR 
CHARGE CONVERTER YM-AMP-7025 

M.V. Mathis, Director, Tech. Servo Div. 

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-7025 from the Reactor Building TM! 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 (TOR), Impedance (Z), Spectral Analysis (frequency domain), 
and general oscilloscope observations (with recording) of waveforms 
from/to the unit under test (UUT). 

PROCEDURE (ADMINISTRATIVE): 

A. Limitations and Precautions 

1. Nuclear Safety. Loose Parts Monitor Charge Converter YM-AMP-7025, 
located at elevation 347', is part of the overall Loose Parts 
Survei1lence System. The unit is a part of the engineered reactor 
safeguards system and is nulcear safety-related. 

2. Environmental Safety. Loose Parts Monitor Charge Converter 
YM-AMP-7025 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 hczards 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 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. 

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 by inserting 
test signals on appropriate conductors of Cable 1T3606I. 



Active Si gna 1 

Voltage 
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YM-AMP-7025 

Table 4-1 Active Measurements 

Parameter Time Domain Reflectometry Impedance 

225 mV nominal (i nto 50 < 5V rms 
ohm base) -

Frequency --- 100Hz, 1kHz J 

10kHz, 100kHz 
C:;rrent < 10mA < 100mA - -

Other 225mV, 110 pi cosecond ---
pulses 

B. Prerequisites 

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

2. Instrumentation personnel shall be assigr.ed 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. 

C. Procedure for Performing Measurements 

References: 

1. Endevco Dwg. No. AE-E0401, Specifications for Model 2652M4 Charge 
Converter YM-AMP-7025 (Sheet 3 of 3). 

2. Specification Manual for Endevco Model 2276 Accelerometer. 

3. Burns & Roe Dwg. 3024, She 105. 

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

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

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



STEPS 

7. Burns & Roe 

8. Burns & R(le 

9. In:Lruction 

10. Inst;-uction 
Meter. 

Dwg. 

Dwg. 
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3174, She 7. 

3045, She 17. 

Manual, Tektron i x model 1502 TDR. 

Manual, Hewlett Packard Model 4274 Multifrequency LCR 

11. Instruction t~anual, Hewlett Packard Spectrum Analyzer (Model 14IT, 
8553B, 8552B Modules). 

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

13. Instruction Manual, Tektronix Model 335 Oscilloscope. 

14. Instruction Hanual, Lockheed Store-4 Recorder. 

15. Instruction Manual, Tektronix SC502 Oscilloscope. 

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

1. Not ify Sh ift Superv i sor /Shift loreman of start of te. on YM-AMP-7025. 

2. Remove all power from YM-AMP-7025. 

3. Open TBH links 4, 13. 

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

TEST POINT FROM* Tv" 

a. Cable IT3606 I (4) Cable IT3606I (13) 

b. Cable IT36061 (13; field side) Cable IT3606 I (13 ; cabinet side) 

*Numbers in parentheses refer to Control Panel 8 TBM terminal numbers. 
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IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
FROM LOOSE PARTS MONITOR CHARGE CONVERTER 
YM-AMP-7025 

Record t~e data required below: 

TEST POINT* CAPACITANCE IMPEDANCE 

Frequency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 

a. (4/13)t 

b. (13/13)t 

*Numbers in parentheses refer to Control Panel 8 TBM terminal numbers. 

tField side/Cabinet side across open link. 

100 kHz 

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

Record the data below: 

Instrument Strip 
Test Point* High R Low R Settings Chart 

@ N ft. @ N ft. Ampl Range r~u1t Number 

a. (4/13) 

b. (13/13)t 

*Numbers in parentheses refer to Control Panel 8 TBM terminal numbers. 

tField side/Cabinet side across open link. 

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



TEST POINT FROM LI NK 

a. TBM-4 

7. Close TBM link 13. 
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POLARITY POLARITY 

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

TO LINK RESISTANCE RESISTANCE 

TBM-13 

= + 

8. Connect the TEe Current Monitor/AC Coupling Test Fixture to TBM-~ and TBM-13 
per the following diagram: 

DIAG~ 8-t 

LPM Amplifier Outer Conductor (BNC) 

iec (To Kei:~ly 177) 

Cabinet ~I; ~~ 
Side n 1 ; ~_-":r 

~I 3kVT 

V¢J/"O< I 

Cable IT35931 Center Conducto~ (B~C) 
k:p llfier " l?M Cen!~r Conductor (e:iC) 

Cable 1T359;,1 Outer Conductor (51.C) 

Bl&c~ (To IEC 901) 

nOTE: This circuit provides additional:accrss to Signals and charge converter current 

1) Serle. coeneetion ot an ~.ter by connectieg • inC ~ltb plugs 1 (!lg~al 
ot ~~c connector)· and 2 (g~ou~d o~ BNC connector).· 

2) Access to the signal through a decoupl::.ng capacitor h pro-.... ided by ~ a:;c 
connecting plugs 4 (sig~l of 3NC) ane 3 (grou~d of BNC).· 

* Connections provide for proper polarity. 
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9. Connect a Kiethly Model 177 DMM (or equivalent) in series with TBM-4 by con­
necting a BNC across plugs 1 (signal) and 2 (ground) (the two red plugs) of 
the TEC Current Monitor/AC Coupling Test Fixture. 

10. Connect a TEC 901 Isolation Amplifier with a BNC to plugs 3 (ground) and 4 
(signal) (the two black plugs) of the TEC Current Monitor/AC Coupling Test 
Fixture. 

11. Connect an FM Recorder to the output of the 901 Amplifier (the TEC 901 
operating in differe~tial mode) and start the recorder. 

NOTE: Recording will continue through Step 18. 

12. Apply power to YM-AMP-7025 by closing ail power supply links (opened in Step 
2) and verify operation through normal instrumentation procedures. 

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

CONTROL 
SIGNAL PANEL 8 TEST LEAD SCALE READING 

a. TBM-4 (+) 
TBM-13 (-) 

I 

Signature/Date 

14. Using the Kiethly Model 177 DMM (or equivalent; Z; > 1012 OHMS. Range 0-2000V, 
Precesion = ~ 1%) measure the DC Voltage at the signal test point. 

CONTROL 
SIGNAL PANEL 8 TEST LEAD SCALE READING ----

a. TBM-4 (+) 
TBM-13 (-) 

I I 
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15. Using a Tektronix Model SC502 (or equivalent) oscilloscope observe the wave­
form at the signal test point: 

CONTROL 
SIGNAL PANEL 8 PARAMETER 

a. TBM-4 SIG Photo Photo Photo 
TBM-13 Time Base Time Base Time Base 

Vert Gain -- Vert Gain -- 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. 

Signature/Date 

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

CONTROL 
SIGNAL PANEL 8 PARAMETER PHOTO # 

a. TBM-4 SiG 
TBM-13 GND 

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. 



SPECTRUM !DENT 
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FREQUENCY AMPLITUDE REMARKS 

Signature/Date 

17. Using the Nicolet Model 444 FFT Ana1yzer (or equivalent) perform FFT analysis 
of signals from the signal test point: 

CONTROL 
SIGNAL PANEL 8 PARAMETER PHOTO # 

OR PLOT 

*a. TBM-4 SIG 
TBM-13 GND 

If PSD plots from anyone of the three signals show high or unusual 
amplitudes, utilize the zoom feature to provide finer resolution and obtain 
PSD data in the frequency band of interest. 

Signature/Date 

18. Continue recording the output signal from YM-AMP-7025 for a period of 10 addi­
tional minutes. 

19. Remove all power from YM-AMP-7025 (same procedure as Step 2). 
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20. Remove the TEC Current Monitor/AC Coupling Text Fixture from connections with 
TBM-4 and TBM-13. 

21. 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 been correctly entered and filed as requested. 

TEC Representative 
~--~--~------------Signature/Date 

Instrumentat ion 
Signature/Date 
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6.4 Procedure for Performing Measurements on a 

Pressure Transmitter 
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IN-SITU MEASUREMENTS OF CABLES AND 
SIGNALS FROM CORE FLOOD TANK 
PRESSURE CF-I-PT4 

M.V. Mathis, D-irector, Tech. Servo Div. 

PURPOSE: The purpose of these measurements is to gather baseline data and infor­
mation in preparation for removal of the Forse Balance Transmitter CF-I-PT4 
from the Reactor Building TMI Unit 2. The tests specified in this proce­
dure are designed to assess the condition of the in-containment 
transmitter associated cabling, and readout devices. This assessment 
will require the use of Time Domain Reflectcmetry (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 Precautlons 

1. Nuclear Safety. The unit is part of the engineered reactor safeguards 
system and is nulcear safety-related. 

2. Environmental Saf2ty. Force Balance Transmitter CF-I-PT4 can be taken 
out-of and restored to services without producing a hazard to the 
env ironment. 

3. Personnel Safety. The test described herein produces ~o 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: 

d. In all cases actual test hookups to the Unit-2 instrumentation 
shall be made and I/erified 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 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 appropriate instrumentation cables 
by inserting test signals on appropriate conductors of Cable 
IT1722I. Terminations shall be removed and replaced on TB 8-9-3 
of Cabinet 156. 
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Table 4-1 Active Measurements 

Active Signal Parameter Time Domain Refl ectomet ry Impedance 

Voltage 225 rnV nominal (into 50 < 5V rms -ohm base) 
Frequency 

_____ 100Hz, 1kHz, 
10kHz, 100kHz 

Current < 10mA < lOOmA - -

Other 225mV, 110 picosecond ---
pulses 

d. In the calibration verification measurements section, baseline 
data on the as-found condition will be recorded prior to the per­
formance of any adjustments or electronic calibrations. 

B. Prerequisites 

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

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 completio~ of the measurements. 

C. Procedure for Performing Measurements 

References: 

1. Burns & Roe Dwg. 3024, She 20. 

2. Service Manual for Foxboro Series E10 Force-Balance Transmitter. 

3. Burns & Roe Dwg. 3304, She 24. 

4. Burns.& Roe Dwg. I.C. 3343, She 4. 



STEPS 
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5. Burns & Roe Dwg. 3343, She 4. 

6. Burns & Roe Dwg. 3304, She 26. 

7. Burns & Roe Dwg. 3304, She 23. 

8. Burns & Roe Dwg. 3024, She 20. 

9. Instruction Manual, Tektronix Model 1502 Time Domain Reflectometer. 

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

11. Instruction Manual, Hewlett Packard Spectrum Analyzer (t~odel 14IT, 
8553B, 8552B Modules). 

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

13. Instruction Manual, Tektronix Model 335 Oscilloscope. 

14. Instruction r~anual, Lockheed Store-4 Recorder. 

15. Instruction t~anual, Tektronix SC502 Oscilloscope. 

16. TEC Composite Electrical Connection Diagram, CF-1-PT4 (see attachment). 

CABINET 
SIGNAL CABLE 156 

+ Sig ITl722I TB 8-9-3/4 

- Sig ITl7221 TB 8-9-3/5 

SHLD ITl722 I TB 8-9-3/3 

1. Notify Shift Supervisor/Shift Foreman of start of test on CF-1-PT4. 

2. Verify power is applied to CF-1-PT4. 

3. Record present reading from CF-1-PT4 Readout Module. 
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SIGNAL READING IN PSI 

CF-I-PT4 
Readout 

4. Remove all power from CF-1-PT4. 

Signature/Date 

5. Open link TB 8-9-3/4 in Cabinet 156. 

Signature/Cate 

6. Insert TEC test fixture (100 ohm, 1.0% resistor) across open link TB 8-9-3/4 
per Figure 6-1 to convert 10-50 mA signal to voltage. 

FI GlIRE 6-1. 

RED RED 
FIELD SICE > :J 

1.07-

> 
BLACK 

CABINET SIDE 
BLACK 

~OTE: This circuit converts the 10-50 rna signal to 1-5 V for test~ng. 
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7. Apply power to CF-I-PT4 and wait 10 minutes for instrument warm-up. 

8. Record present reading from CF-I-PT4 Reaout Module. 

SIGNAL READING IN PSI 

CF-I-PT4 
Readout 

9. Connect* differential Conditioning Amplifier (TEC Model 901) to the Force 
Balance Transmitter (TB 8-9-3/4; in Cabinet 156). Connect Model 901 output to 
FM R~corder and record Signal for 30 minutes. Remove recorder when completed. 

*NOTE: Connection across banana jacks 1&2 of current-to-voltage text fixture 
(see Step 6). 

10. Using a Keithley Model 177 DMM (or equivalent, Range 0-2000 V, Precision + 1%) 
measure the DC Voltage or current at the following test point. 

SIGNAL CAB rt:ET 156 TEST LEAD READING 

*a. TB 8-9-3/4 (+) Signal 
TB 8-9-3/4 (-) 

~Across text fixture banana jacks 1&2 (see Step 6). 

Signature/Date 

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

1 



S IGNJl.L CABINET 156 

*a. TB 8-9-3/4 
TB 8-9-3/4 
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PARAMETER 

SIG Photo Photo Photo 
Time Base Time Base Time -- --Vert Gai n Vert Gain Vert -- --

*Across test fixture banana jacks 1&2 (see Step 6). 

Base --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 instru­
ment tag number and parameter measured. 

Signature/Date 

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

I I 
SIGNAL CABINET 156 PARAMETER PHOTO # 

*a. TB 8-9-3/4 SIGNAL 
TB 8-9-3/4 

*Across test fixture banana jacks 1&2 (see Step 6). 

Befor~ photographing each scope display adjust analyzer for best spectral 
resolution. Record critical analyzer parameters e.g., RF bandwidth, RF band­
width and sweep speed on redr of photograph as well as parameter analyzed. 
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SPECTRUM IDENT FREQUENCY AMPLITUDE REMARKS 

Signature/Date 

13. Using the Nicolet Model 444 FFT Analyzer (or equivalent) perform FFT analysis 
of signals for the following test point: 

SIGNAL CABINET 156 PARAMETER PHOTO # ----

*a. TB 8-9-3/4 SIGNAL 
TB 8-9-3/4 

*Across test fixture banana jacks 1&2 (see Step 6). 

Signature/Date 



• • ) c 
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14. Inside Cabinet 156 perform usual electronic calibrations using applicable 
instrument shop procedures. Attach instrument shop calibration data sheet and 
record any significant adjustments or problems in the space below. 

Procedure Remarks Step 

See attached instrument shop procedure data sheet. 

Instrument Shop Procedure No. 

Si gnatu re/Date 

15. Remove all power from CF-1-PT4. 

Si gnature/Date 

16. Open links for field wires from Cable IT1722I at TB 8-9-3/3, 4, and 5 
(Cabinet 156) and remove test fixture (installed in Step 6). 

TERMINAL SIGNAL IDENT. 

TB 8-9-3/4 (+) SIGNAL 

TB 8-9-3/5 (-) SIGNAL 

TB 8-9-3/3 SHIELD 

Signature/Date 



6-55 

IN-SITU MEASUREMENTS OF CABLES AND SIGNALS 
(ROM CORE FLOOD TANK PRESSURE CF-1-PT4 

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

TEST POINT FROM TO 

a. TB 8-9-3/4 (+ Sig) TB 8-9-3/5 (- Sig) 

b. TB 8-9-3/4 (+ Sig) TB 8-9-3/3 (SHLD) 

c. TB 8-9-3/5 (- 5ig) TB 8-9-3/3 (SHLD) 

Record the data required below: 

Test Point Capacitance Impedance 

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

a. TB 8-9-3/4:5 

b. TB 8-9-3/4:3 

c. TB 8-9-3/5:3 

Signature/Date 

18. Using the Tektronix Model 1502 (or equivalent' TOR unit peform TOR measure­
ments on three test points and record the data below. 



Test Point 

a. TB 8-9-3/4:5 (+ 

b. TB 8-9-3/4:3 (+ 

c. TB 8-9-3/5:3 (-
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Instrument Stri p 
Settings Chart 

Ampl Range Mult Number 

Sig: - Sig) 

Sig: SHLD) 

Sig: SHLD) 

Signature/Date 

19. Using the r~jthley Model 144 (or equivalent DMM) perform resistance measure­
ments on th~ test points specified and record values in the space provided. 

POLARITY POLARITY 

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

TEST POINT FROM LINK TO LINK RESISTANCE RESISTANCE 

a. TB 8-9-3/4 TB 8-9-3/5 
b. TB 8-9-3/4 TB 8-9-3/3 
c. TB 8-9-3/5 TB 8-9-3/3 

Signature/Date 

I 
I 

J 
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20. Close links for field wires from Cable IT1722I at TB 8-9-3, 4, and 5 
(Cabinet 156) and restore power. 

21. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing NI-AMP-2. 

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

TEC Representative ~ __ ~ __ ~~ ________ __ 
Signature/Date 

Instrumentation 
Signature/Date 
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Differential Pressure Transmitter 
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IN-SITU MEASUREMENTS OF CABLES AND 
SIGNALS FROM CORE FLOOD TANK LEVEL 
TRANSMITTER CF-2-LT4 

M.V. Mathis, Director, Tech. Servo Div. 

PURPOSE: The purpose of these measurements is to gather baseline data and infor­
mation in preparation for removal of the Core Flood Tank Level Transmitter 
CF-2-LT4 from the Reactor Building TMI Unit 2. The tests specified in 
this procedure are designed to assess the condition of the in-containment 
instrumentation (Level Transmitter), associated cabling, and readout 
devices. This assessment will require the use of Time Domain 
Reflectometry (TOR), Impedance (Z), Spectral Analysis (frequency domain), 
and general oscilloscope observations (with recording) of waveforms 
from/to the unit under test (UUT). 

PROCEDURE (ADMINISTRATIVE): 

A. Limitations and Precautions 

1. Nuclear Safety. Core Flood Tank Level Transmitter CF-2-LT4 is part of a 
Redundant Level Monitoring System located at elevation 305'. The unit 
is part of the engineered reactor safeguards system and is nulcear 
safety-related. 

2. Environmental Safety. Co,'e Flood Tank Level Transmitter CF-2-LT4 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 instrumentation 
shall be made and verified by Instrumentation Personnel. 

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

c. In all Time Domain 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 appropriate instrumentation cables 
by inserting test signals on appropriate conductors of Cables 

, 
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IT17301 and IT2751C (Terminations shall be removed) and replaced 
on TB 8-9-3 of Cabinet 156}. 

Table 4-1 Active Measurements 

Active Si gna 1 Parameter Time Domain Reflectometry Impedance 

Voltage 225 mV nominal 
ohm base} 

{into 50 < 5V rms -

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

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

pulses 

B. Prerequisites 

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

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. 

C. Procedure for Performing Measurements 

References: 

1. Bailey Meter Company Transmitter #BY-8231X-A. 

2. Bailey Product Instruction E 21-17. 



t 

STtPS 

3. Burn s & Roe 

4. Burns & Roe 

5. Burns & Roe 

6. Instruct ion 

7. Instruct ion 
Meter. 

Dwg. 

Dwg. 

Dwg. 
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3343, She 4. 

3024, She 20. 

3045, She 36F. 

Manua 1 , Tektronix Model 1502 Time Domain Reflectometer. 

Manua 1 , Hewlett Packard Model 4274 Multifrequency LCR 

8. Instruction Manual, Hewlett Packard Spectrum Analyzer (Moiel 141T, 
8553B, 8552B Modules). 

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

10. Instruction Manual, Tektronix Model 335 Oscilloscope. 

11. Instruction Manual, Lockheed Store-4 Recorder. 

12. Instruction Manual, Tektronix SC502 Oscilloscope. 

13. TEC Composite Electrical Connection Diagram, CF-2-LT4 (see attachment). 

CABINET 
SIGNAL CABLE 156 

+ Si gna 1 ITl730I TB 8-9-3/19 
- Si gna 1 ITl7301 TB 8-9-3/18 

118 VAC (H) IT2751C TB 8-9-3/16 
118 VAC (L) IT2751C TB 8-9-3/16 

Shield ITl730I TB 8-9-3/17 
(S i gn a 1 ) 

1. Notify Shift Supervisor/Shift Foreman of start of test on CF-2-LT4. 

2. Verify power is applied to CF-2-LT4. 

3. Record present readings from CF-2-LT4 Readout Module. 



s· 
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SIGNAL LEVEL 

CF-2-LT4 
Readout 

3. Connect differential conditioning amplifier TEC Model #901 across TB 8-9-3/19 
(+) and /18 (-). Connect output from TEC Model #901 to FM Recorder and record 
for 30 minutes. 

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

SIGNAL CABINET 156 TEST LEAD READING 

a. TB 8-9-3/19 (+) Signal 
TB 8-9-3/18 ( - ) 

b. TB 8-9-3/16 (+) 118 VAC 
TB 8-9-3/17 ( - ) 

*CAUTION: 118 VAC 

Signature/Date 

5. Using a Tektronix Model SC502 (or equivalent) oscilloscope observe the 
de-coupled waveform at the following test points: 



SIGNAL CABINET 156 ---

a. TB 8-9-3/19 
TB 8-9-3/18 

*b. TB 8-9-3/16 
TB 8-9-3/17 
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PARAMETER 

(+) SIG Photo Photo Photo 
( - ) SIG Time Base Time Base Time Base -- --Vert Gain Vert Gain Vert Gain -- --
118 VAC Photo Photo Photo 

Power Time Base Time Base Time Base -- --Vert Gain Vert G'li n Vert Gain -- --

*CAUTION 118 VAC; Use XI0 Probe. 

-l 
--
--

--
--

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 instru­
ment tag numbt .. and parameter measured. 

Signature/Date 

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

SIGNALt CABINET 156 PARAMETER PHOTO # 

a. TB 8-9-3/19 (+) SIG 
T8 8-9-3/18 ( - ) SIG 

Before photographing each scope display adjust analyzer for best spectral 
resolution. Record critical an~lyzer parameters e.g., RF bandwidth, RF band­
width and sweep speed on rear of photograph as well as pa:ameter analyzed. 
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SPECTRUM IDENT FREQUENCY f"1PLITUDE REMARKS 

Signature/Date 

7. Using the Nicolet Model 444 FFT Analyzer (or equivalent) perform FFT annalysis 
of signals for the following test point: 

SIGNAL CABINET 156 

a. TB 8-9-3/19 
TB 8-9-3/18 

PARAMETER 

(+) 
(-) 

SIll 
SIG 

~­
~ 

PHOTO # 

Signature/Date 

8. Inside Cabinet 156 perform usual electronic calibrations using applicable 
lnstrument shop procedures. Attach instrument shop calibration data sheet and 
record any significant adjustments or problems in the space below. 



" _ r _ , • ~ - • I ____! J... 
, . ' : .... • - - 'I -. - •• -

I 

Procedure 
Step 
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Remarks 

See attached instrument shop procedure data sheet. 

Instrument Shop Procedure No. ___ _ 

Signature/Date 

9. Remove all power from CF-2-LT4. 

Signature/Date 

10. Remove field wires (in table below) from Cdbles IT2751C and IT1730I 
(Cabinet 156) leaving test connections attached for direct measurements on 
field wire signals (from Step A.4.C). 

I 
I 

I 
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CABINET 156 SIGNAL !DENT. 

TB 8-9-3/19 (+) SIGNAL 

TB 8-9-3/18 (-) SIGNAL 

TB 8-9-3/16 (H) 118 VAC 

TB 8-9-3/17 (L) 118 VAC 

TB 8-9-3/20 SHIELD (Signal) 

Signature/Date 

11. Using the Hewlett-Packard Model 4274 (or equivalent) Impedance Bridge, measure 
the capacitance a~d impedance at the following test points: 

TEST POINT FROM TO 

-

a. TB 8-9-3/19 (+) Si gna 1 TB 8-9-3/18 Co) Sign a 1 

b. TB 8-9-3/19 (+) Si gna 1 TB 8-9-3/20 Shield (S i gn a 1 ) 

c. TB 8-9-3/18 (-) Signal TB 8-9-3/20 Shield (S i gna 1 ) 

d. TB 8-9-3/16 118 VAC (H) TB 8-9-3/17 118 VAC (L) 

e. TB 8-9-3/16 118 VAC (H) TB 8-9-3/19 (+) Signa 1 

f. TB 8-9-3/16 118 VAC (H) TB 8-9-3/18 (-) Signal 

g. TB 8-9-3/16 118 VAC (H) TB 8-9-3/20 Shield (Signal) 

I 



.. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 
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Record the data required below: 

Test Point Capacitance Impedance 

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

TB 8-9-3/19-18 

TB 8-9-3/19-20 

TB 8-9-3/18-20 

TB 8-9-3/16-17 

TB 8-9-3/16-19 

TB 8-9-3/16 -La 

TB 8-9-3/16-20 

I i 

Signature/Date 

12. Using the Tektronix Model 1502 (or equivalent) TOR unit peform TOR measure­
ments at the following test points • 



Record data below: 
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Instrument Strip 
Test Point Settings Chart 

Amp 1 Ran ge t1u 1t Number 

a. TB 8-9-3/19-18 C~J Si gna 1 

b. TB 8-9-3/19-20 (+) Signal/SHLD 

c. TB 8-9-3/16-17 (118 VAC) 

d. TB 8-9-3/16-20 (118 VAC/SHLD) 

Signature/Date 

13. Using the Keithley Model 144 (or equivalent DMM) perform resistance measure­
ments on the test points specified Gnd record values in the space provided. 

POLARITY POLARITY 

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

TEST POINT FROM LINK TO LINK RESISTANCE RESISTANCE 

a. TB 8-9-3/19 TB 8-9-3/18 
b. TB 8-9-3/19 TB 8-9-3/20 
c. TB 8-9-3/18 TB 8-9-3/20 
d. TB 8-9-3/16 TB 8-9-3/17 
e. TB 8-9-3/16 TB 8-9-3/19 
f. TB 8-9-3/16 TB 8-9-3/18 
g. TB 8-9-3/16 TB 8-9-3/20 

Si gnature/Dc'- e 

; 
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14. Connect field wires from Cables IT2751C and IT17301 at Cabinet 156 (see Step 10) 
and apply power. 

15. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing CF-2-LT4. 

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

TEC Representative 
~------~-------Signature/Date 

In s t rumentat i on 
Signature/Date 


