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Section 1 

I NTRODUCT ION 

During and following the TMI-2 accident, a number of instruments failed 

or were suspected of ~r0~~ding erroneous readings. Because of this 

problem, industry concerns \'Jere 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 prior to removal (and replacement with new instruments) in 

order to have a cross reference with po·st-removal observations. For 

other instruments, an indication of the condition of the instrument 

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

This report describes the measurements and results on the Core Flood 

Tank IB pressure monitor CF-I-PT4. This instrument consists of a 

Foxboro ~lodel EllGM-HSAEl electronic absolute pressure transmitter 

connected to a readout module by approximately 600 feet of cable through 

a penetration and an instrument mounting terminal block. This 

instrument was one of the few primary loop pressure monitors that was 

believed not failed during the accident. As a result, measurements on 

this instrument were performed to determine if it was properly 

functioning or if it had suffered some degradation. 
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Section 2 

INSTRUMENT LOCATION, CABLING, AND TE~lINATIONS 

A review of appropriate drawings from Foxboro 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. Frum 

this information, a list of the appropriate termination pOints fo~ 

performing measurements in Control Cabinet 156 was generated and is 

given in Table 2-1. Figure 2-1 also indicates the cab1e lengths pulled 

during instrument installation and lengths after trimming between each 

termination and/or juncti~n point. 

The pressure sensing assembly is a Foxboro Model E11GM-HSAE1 which is 

shown in a cross-sectional view in Figure 2-2. This instrument has a 

normal range of 0-750 psia producing a 10-50 rna current output. The 

electrical diagram of the detector circuit is also shown in Figure 2-2. 

Since measurements were being made in Control Cabinet 156, the effect of 

the readout meter ~~ttached to the signal line) was also 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 CF-I-PT4 MEASUREMENTS 

Signal 

+Signal 

-Signal 

Shield 

From cable IT1722I 

Cabinet 156 Identification 

TB8-9-3/4 

TB8-9-3/5 

TB8-9-3/3 

* 
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Section 3 

MEASUREMENT PRO~~~URES 

As a result of generating tr~ composite electrical diagram and from a 

review of the Foxboro El~A Serie; Electronic Absolute Pressure 

Transmitters technical il,formation literature, measurements to be 

performed were identified as: 

1. Determine as-found condition of pressure 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 \~.e., MHz 
region), and frequency spectra below 100 kHz. 

3. Perform resistance, capacitance, impedance, and Time Domain 
Reflectometry (TOR) active measurements (i.e., actively 
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 pressure sensing assembly, cabling, and terminations/connections 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 pressure signal from CF-1-PT4 was a 10-50 ma current loop, a 

test fixture was needed to convert this current to voltage for field 

measurements. A sketch of the test fixture used for this conversion is 

given in Figure 4-1. However, before insertion cf the test fixture into 

the circu~~, the readout of CF-1-PT4 was recorded as 170 psi to insure 

that the fixtur~ did not affect the device. following the test fixture 

insertion, the readout was 170 psi. Sir.;e there was no noticeable 

change in the readout, it was not believed that this l0ad affected the 

instrument responses. 

After the insertion of the test fixture and verification of CF-1-PT4 

output reading, the 1-5 volt signal from the connections on the test 

fixture was recorded for approximately 10 minutes on a FM recorder. 

During this recording, the DC voltage was measured (with a Keithley 

Model 177 DVM) as 1.91 volts, or equivalently 19.1 rna current. 

The n2xt measurement consisted of photographing the output waveform from 

the screen of a storage oscilloscope. Flgure 4-2 shows the rEsults of 

these time trace measurements for two different time scales. Along with 

the time traces. both high and low frequency spectra (frequency domain) 

were taken of the signal. Figure 4-3 shows the measured spectrum over 

both a 6 MHz 400 kHz bandwidth. while Figure 4-4 shows spectra over both 

100 kHz and 1 kHz ranges. 
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To TB2-9-4/4 RED RED 
Field Side Tenninal--------+----I 

100 ohrn* 
1% 

To TB2-9-4/4_--I~_-+_--~ 
Cabinet Side BLACK 2 
Lifted Lead BLACK 

*Note: 100 ohm resistance converts 10-50 rna range to 1-5 volts 
for testing. 

Figure 4-1. Current-to-Voltage Test Fixture. 
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Figure 4-2. Oscilloscope Traces of Pressure Signal. 
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Following the frequency spectra measureme~ts, electrical calibration was 

performed on the CF-1-PT4 readout module by a TMI technician. No 

significant adjustments were noted during this calibration. After 

electrical calibration, power was removed from CF-1-PT4. The test 

fixture was removed and all signal lines between cable IT17221 and 

cabinet 156 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 

results of capacitance» impedance, and DC resistance measurements on the 

field cable lines. A set of TOR measurements was taken on the signal 

lines to determine possible c~ble defects. The resulting TOR traces are 

shown in Figures 4-5 to 4-7. 
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Table 4·-1 

CAPACITANCE, IMPEDANCE, AND RESISTANCE MEASUREMENTS 

Capacitance (nF) Impedance (ohms) 
Signal 100Hz 1kHz 100kHz 100Hz 1kHz 100kHz Resistance 

+Signal 4 3.4 35 OF OF 48 OFt -Signal 
ok +Signal 20 32 OF OF 49 OF Snield 

-Signal 18 34 6K 44 OF Shield 

* Indicates data was erratic. 

tlndicates overflow, i.e., above 20 x 106 ohms. 
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Figure 4-6. TOR Trace of (+) Signal to Shield. 
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Figure 4-7. TOR Trace of (-) Signal to Shield. 



Section 5 

INTERPRETATION OF MEASUREMENTS 

This section presents a summarY of the interpretation of the 

measurements taken on CF-1-PT4. This interpretation is intended to 

indicate the co~~ition of the device based on observed data. 

Since this device varies from 10-40 rna for a 750 psi pressure range, the 

observation of 170 psi readout indicates that the current should be 

19.07 rna. The measured current of 19.1 rna (1.91 volts across 100 ohms) 

matches within 1% of this expected value. which indicates the rea~out 

meter is correctly calibrated, 

The time t~aces and frequency spectra do not indicate any serious 

contamination which would affect the DC readout. Table 5-1 lists the 

AC c~mponents present on the pressure signal. Note that even though up 

to 2.5 rna 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 0.34 rna RMS value g~ven for the 

60 Hz components. Even with this relatively low value, this is an 

excessive noise level (approximately 1% of instrument range) and 

indicates a possible ground-loop problem. 

The capacitance, impedance, and resistance data given in Table 4-1 is 

difficult to quantitatively interpret. but qualitative results are 

possible. The data indicates very low effective capaCitance values. 

which would be expected from the amplifier section of the current loop 

driver. Other characteristics expected from the amplifier are extremely 
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Table 5-1 

MAJOR AC COMPONENTS ON THE PRESSURE SIGNAL 

Frequency Amplitude 

60 Hz and harmonics 34 mV RMS (0.34 ma qMS) 

16 kHz 150 mV P-P (1. 5 rna P-P) 

16 kHz and harmonics 33 mV RMS (0.33 rna RMS) 

160 kHz 
(broadband) <1 rnV RMS «0.01 rna RMS) 

Total Spectrum 250 rnV P-P (2.5 rna P-P) 

I 

j 

I 
I 
t 
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high DC resistance values and decreasing inlpedance at higher frequencies. 

Since all expected phenomena are present, there is no obvious indication 

of instrumentation degradation from these measurements. 

The results of TOR measurements perfor-"'d on the cable (shown in 

Figures 4-5 to 4-7) are summarized i~ ,le 5-2. Note that the lengths 

identified in the table are only approximate since no calibration of the 

cable resistance or insulation type was perfoY-med on the TOR instrument. 

As in other measurements, no indication of cabling problems is present 

in this data. 

! 
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Tab'e 5-2 

SU~~ARY OF TOR MEASUREMENTS 

Signal Oistance* 
Lines (ft) Description** Probaole Cause 

+Signal 189 Point R increase Penetration R607 -Signal 
505 Large R increase Electronics 

+Signal 37 Small continuous 
increase 

R (? ) 

Shield 200 Point R increase Penetration R607 
411-474 Poi nt R sma 11 increase (?) 
510 Large R increase Electronics 

32 Small continuous R (? ) 
increase 

-Signal 200 Point R increase Penetration R5U7 
Shield 411-474 Poi nt R sma 11 increase (? ) 

511 Large R incr"ease Electronics 

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

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

R is the abbreviation for resistance. 

tlnterpretation is difficult due to ncisy signal. 

It 
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Section 6 

CONCLUSIONS 

Based en the measurements, data reduction, and circuit analysis of 

C:-I-PT4, there is no indication of degradation of the instrument. The 

only abnormal contamination present in the pressure signal was the 

16 kHz component. However, the amplitude of this signal was relatively 

low and, from other measurements performed at TMI, such a low-level 

16 kHz component appears to be present on several unrelated instrument 

lines. Thus, this component is probably due to some common cause 

throughout the plant and is not a problem as long as the readout device 

properly discriminates ag~inst such high frequencies. In addition, the 

readout of another pressure monitor (CF-I-PT3) was noted to agree with 

the rcadirr~ taken from CF-I-PT4. Checking the transmitter current 

Ol'tput also produced the same curren~ indication. Therefore, it appears 

that CF-I-PT3 is operational and probably calibrated since an 

independent monitor is producing the same output. However, there is a 

significant amount of 60 Hz ground loop noise present on the pressure 

signal which should be investigated. 
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APPENDIX 

ORIGINAL FIELD PROCEDURES AND 
DATA SHEETS FOR CF-I-PT4 
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TrrLEIN-SITU MEASUREMENTS OF CABLES A~D 
SIGNALS FROM CORE FLOOD TANK 8 
PRESSURE CF-1-PT4 

I- Page A-4 

NO. 
TP-108 

REV. 0 

T~ehnology tor En~rgy Corporation A,..,..nvvc::.LJ DATE 

PROCEDURE M.V. Mathis, Director. Tech. servo DfY." 9-16-80 

PURPOSE: 
IL.. c.u Fi .. .,) .......... 1 
,,- P"'I St6 u r, 

The purpose of these measurements is to gather baseline data~nd infor-
mation in preparation for removal of the F~~ce Balance Ira~~m1lter CF-I-PT4 
from the Reactor Building TI11 Unit 2. The tests specified in this proce­
dure are designed to assess the condition of the in-contain.ment 
transmitter associated cabling, and readout devices. This assessment 
will require the use of Time Dorr.Jin Reflectometry (TOR), Impedance (Z), 
Spectral Analysis (frequency domain). and general oscilloscope obser­
vations (with recording) of waveforms frorrJto the unit under test (UUT). 

PROCEDURE (ADMINISTRATIVE): 

A. Limitations and Precautions 
,,~t 

1. Nuclear Safety. The unit is ... part of the engineered reactor safeguards 
system and is nul cear safety-rel ated. ~ CD 0i. t:"io"J "Ic.-l 1, f,..~p_.-, 

2. Environmental Safety. ~~ Balance Tra~~ CF-I-PT4 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 actuol 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 impedar.ce probes or inputs 
(Z E ~ 1 Meg ohm) to prevent loading of signals. 

c. In all Time Domain Reflectometry and Impedance measurements. power 
wi 11 be removed from the un i t under test and low 1 evel test 
signals prescribed in Table 4-1 shall be utilized to perform cable 
integretary measurements on the appropriate instrumentation cables 
by inserting test signals o~ appropriate conductors of Cable 
IT1722I. Terminations shall be removed and replaced on TB ~-3 
of Cabinet 156. 

PAGE 1 of 11 



INC. 
IN-SITU MEASUREMENTS OF CABLE~ AND SIGNALS i TP-108 
FROM CORE FLOOD TANK PRESSURE CF-1-PT4 

'';:Ev. o 
Page 1>.-5 

Table 4-1 Active Measurements 

Active 5i gnal Parameter Time Domain Reflectometry Impedance 

Voltage 225 mV nomi nal (i nto 50 < 5V rms 
ohm base) -

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

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

pul ses 

d. In the calibration ;erification 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 as~ist 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. Burn~s & Roe Dwg. 3024. She 20. 

2. Service Manual fo~ Foxboro Series EI0 Force-Balance Transmitter. 

3. Burns & Roe Dwg. 3304. Sh. 24. 

4. 8urns & Roe Dwg. I.C. 3343. She 4. 

~Gc _2_0_f_ll 



iNC. 
IN-SITU MEASUREMENTS OF CABLES AND SIGNALS I TP-108 

5. 

6. 

7. 

8. 

Burns 

Burns 

Burns 

Burns 

--,II":' 

& Roe Dwg. 

& Roe Dwg. 

& Roe Dwg. 

t Roe Dwg. 

FROM CORE FLOOD TANK PRESSURE CF-I-PT4 
;~y" 
I 

Page t~-6 

3343, Sh. 4. 

3304 , Sh. 26. 

3304, Sh. 23. 

3024, Sh. 20. 

9. Inst?"uction Manual, Tektronix Model 1502 Time Domain Reflectometer. 

10. Instv"uction Manual, Hewl ett Packard Model 4274 Mul ti frequency LCR 
Meter. 

11. Instruct ion Manual, Hewl ett Packard Spectrum Analyzer (~del 14lT, 
85538, 8552B Modules). 

12. Instruction I·\ar:ual, Nicolet Model 444A-26 Spectrum Analyzer. 

13. Instruction Hanual, Tektronix Model 335 Oscilloscope. 

14. Instruction Manual. Lockheed Store-4 Recorder. 

15. Instruction Manual, Tektronix SC502 Osci.lloscope. 

o 

16. TEe Composite Electrical Connection Diagram, CF-I-PT4 (see attac~~ent). 

CABINET 
SIGNAL CABLE 156 

+ Sig ITl7221 T8 S<9-3/4 

- Si 9 ITl7221 TB ~9-3/5 

SHLD ITl7221 TB &-.:9-3/3 

STEPS 

1. Notify Shift Supervisor/Shift Foreman of start of test on CF-I-PY4. 

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

3. Record present reading from CF-I-PT4 Readout Module. 

PAGe 3 of 11 
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IN-S ITU MEASUREMENTS OF CABLES AND :>IGNALS ! NC'TP_I08 
FROM CORE FLOOD TANK PRESSURE CF-1-PT4 

o 
Page A-7 

SIGNAL READING IN PSI 

CF-1-PT4 
I r"jO Readout 

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

0- ~ddf/~~ ~/Date 
Locc.. te 

5. GfI@R 1 iRI( TB ~9-3/4 in Cabinet 156. 

6. Insert TEC test fixture (loa ohm, 1.0% resistor) acf'9SS 9f3BR liRk TB li79-3/4 
per Figure 6-1 to convert 10-50 mA signal to voltage. 

~, 
To TB~9-31\ ~ 

'a8i:Ret Side 
~t--{r. 

To TB~9-3/04~· 

MC<i Side 
C IJI),vt:-r 

FIGURE 6-1. 

RED 

BLACK 
-----)~~------~--------~ 

NOTE: This circuit converts the 10-50 ma signal to 1-5 V for testing. 

4 of 11 



INC. 

-E­j .• ~-
IN-SITU MEASUREMENTS OF CABLES AND SI GNALS, iP-I08 --I I II..: FROM CORE FLOOD TANK PRESSURE CF-I-P ~ 

Page ,'\-8 

7. Apply power to CF-I-PT4 and wait 10 minutes for instrument warm-up. 

8. Record present reading from CF -1-PT4 Reaout Modul e. 

SIGNAL 

CF-I-PT4 
Readout 

READING IN PSI 

j ;:tEy. 0 
, 

9. Connect* differential Conditioning Amplifier (TEC Model 901) to the Force 
Balance Transmitter (T8 ~9-3/4; in Cabinet 156). Connect Model 901 output to 
FM Recorder 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 OHM (or equivalent, Range 0-2000 V, Precision.:: 1:) 
measure the DC Voltage or current at the following test point. 

SIGNAL CABINET 156 TEST LEAD READING 

*a. T8 &.:9-3/4 (+ ) Si gnal /, ?O~~ j!Pc' 
T8 ~9-3/4 (- ) 

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

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

;:;:'Gc 5 of 11 
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SIGNAL CABINET 156 PARAMETER 

'*a. TB &{9-3/4 SIG PhClt%B-/ Photo i.17 £7- 2.- Photo 
TB ~'9-3/4 Time Sase 'ZbiS Time Bas~lC.<.s Time Base 

Vert Gains~ Vert Ga i Q5"o M v Vert Gain ----
'*Across test fixture banana jacks 1&2 (see Step 6). 

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. 

12. Using a Hewlett-Packard Spectrum Analyzer (Models 141T, 85538 and 8552 or 
, equivalent) perform an analysis of the following signal for spectra1 cont~nt: 

1 

SIGNAL CABINET 156 PARAMETER PHOTO # 

'*a. TS th9-3i4 SIGNAL /;g-.3 

TS ~9-3/4 )~e-4 

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

Before 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 rear of photograph as well as parameter analyzed. 
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FREQUENCY AMPLITUDE REMARKS 

.kvp'i/ j/77c'V SUJN //#)6 Lo9 4/-

0 /.5&C - ZOcJb 

l-,/.5t( 
_ ;zod) 

: ';:Ev. 0 
I 

S '"=,'-" 

0 

c 

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 ;I 

-' 

*a. TB &.;9-3/4 SIGNAL /oB-b 

TB 8f9-3/4 
/ob-' 

*Across test fixture banana jacKs 1&2 (see Step 6). 
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14. Inside Cabinet 156 perfor~m 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 lnstrument shop procedure data sheet. 

Instrument Shop Procedure No. 

Signature/Date 

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

16. Open 1 inks 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 IDE NT • --

iB ~9-3/4 (+ ) SIGNAL 

iB ~9-3/5 (- ) SIGNAL 

iB 1;9-3/3 SHIELD 

Signature/Date 
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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. ~. Y - Cj - 3/'1 (J: Sf ~ ) TS ~9-3/5 (~ 5ig) 

b. : 78 -J' -'1-.3.14:J.1:'1 "') TB ~9-3/3 (5HLD) 

c. 175- F-9-3/!f. (-SJ(:,,}) TB /X9-3/3 (SHLD) 
-...... 

Record the data requi red below: 

Test Point Capacitance Impedance 

Frequency 100 Hz 1 kHz ~.OO kHi 100 Hz 1 kHz 100 kHz 
6~ 

~ 3,1Jij~ 35,.> j- O~ ~- "Ie.>/-fc -
a. TS k~-3/4: 5 Jj/Jf - -"I _It I 

~ 

b. TB 8<9-3/4: 3 ,.J '2.2.. IVI- 3:/ NJ- of- O/- 4 5:;;':;0 
-f~ 

c. TB 8--9-3/5:3 ~ Z-D A.- r 321<1}- or- of 4A~ 
-~b 

18. USing the Tektronix Model 1502 (or equivalent) TOR unit peform TOR medsure­
ments on three test points and record the data below. 
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-, 
Instrument Strip 

Test Point Settings Chart 
Ampl Range Mult Number 

. 
a. TB ~--g-3/4: 5 (+ Sig: - Si 9) 

-g,/og-( 

b. TB &'-9-3/4: 3 (+ Sig: SHLD) 
/0[3-2 

c. TB ~9-3/5:3 (- Sig: SHLD) /08-3 

19. Using the Keithley Model 144 (or equivalent OM'.,) 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 

7iJ-8-tf-:J/~ TS ~9-3/5 41/le-N oPe-.\,.! 
a. a Yt:::.v b. 

I " 

TB ~-3/3 o£Jc ~ . 8 -'1"3) Lj 
TS ~9-3/3" c. I 5 ~ 7 -3/:; oPc,J o Pc::-----

~GE IO pf 11 
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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. 

o 

21. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing NI-A"1P-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. 

/) -7 ('~! / ,,-1.-­
TEC Representat i ve L:k-i r J~\I '1/ d!..§.o 

iignature/Date ' 

I nst rumen tat i on 
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CD 
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CD T 

1 4 

8 10 15 A 

TXN A 
C 

CD T 

1 4 

8 10 17 A 
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COMPONENT DESIGNATOR 

LOCAT IGN UNIT JOB WORK 
L TYPE AUTHOR IlAT ION 

COMP COMP 0 
NUMBER 

TYPE 10 0 

REOUEST DA TE 

P Me) DAY YH 

Is 12 16 17 22 123 2~ 128 '7 33 38 

t o Ph-14 01 31 610 0 2 C M 0;V~c 151711 Jj ol~ 1.:>1 d.. 8 Ji 

~ 
ECM 

NUMBER 

147 51 

I 

~ RESP LOCATION 
P P 

ASSISTING R ASSISTING R 
T loR CONTRACTOF T CONTRACTOR T CONTRACTOR 

Y Y I~ 167 71 

~ O~ bl" I I , 

PURCHASE REOUISITION J PURCHASE ORDER 
NUMBER NUMBER 

59 6(;:;7 71 

I I 
S/M APPROV AL FIELDWORK 

STATUS HQD TO COMMENCE COMPLETION 
% WORK DATE 

CODE START DATE RELEASE DATE COMPL MO DAY YR MO DAY YR 

39 40 41 45 147 52 153 55 156 I I fi1 162 1 I "7 

~ ~ ~ ~ ~ ~ ~ 1 I I I I I 
o I 1 i I I I I I OUTAGE HOLD 

012 I I I PART HOLD 

o 13 I I 1 I QUALITY CONTROL PART HOLD 

0 4 I I I I QUAL ITY CONTROL PROCEDURE HOLD 

o 15 I I I I I OPERATIONS HOLD 

0 16 , 1 I 1 1 1 CHANGE MODIFICATION HOLD 

01 7 .1 I 1 --L I ENGINEERING HOLD 

0 8 1 1 1 -.l I PLANNING HOLD 

I .1 1 1 I 

5 1 0 I I 1 I I 1 MANPOWER NOT AVAILABLE 

5 I 1 1 1 I I -.l I AT PORC 

5 12 i I I I I I AT QUALITY CONTROL 

5 13 I I I I ...l I AT UNIT SUPERINTENDENT 

i§ 14 ...l 1 I I I I AT READING 

li 15 L __ I -- I-i- -.l I POST MAINTENANCE TEST HOLD 

5 16 1 I I 1 AT ALARA 
TMI Ht9 5 "0 


