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1. INTRODUCTION 

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

or were suspected of providinq erroneous readings. Because of this 

problem, industry concerns were focused upon the behavior of instrumen­

tation under adverse conditions. To better understand failure 

mechanisms, the Technical Integration Office (TIO ) c-roposed that a 

surveillance proqram be i��lemented to monitor the status of selected 

TMI-2 instruments durinq the decontamination process. This monitoring 

could provide insiqht intJ instrumentation degradation under adverse 

conditions or effects of hostile envi;onments on cable junction points 

( t e rm i n a l b l oc k s ) • 

From a review of previous TM I Unit 2 instrumentation and electronic 

measurAmAnts data, the operability or failure of certain plant instru­

mentation was determined. This review process consisted of discussions 

with on-site plant personne1, analysis of nrevious data recordings, and 

obtaininq line drawings of sensor and electronics installations. (A 

detailed summary of the recorded data available from TMI-2 can be found 

in TEC Report R-81-G02 dated January 1981. ) 

This report presents a list of recommended instruments to be included in 

this surveillance proqram. In addition, a list of recommended test 

equipment is provided for performing measurements and a set of general 

�easure�ent procedures is provided for selected instrument types. 
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2. LIST OF INSTRUMENTS AND ASSOCIATED MEASUREMENTS 

As rliscusserl on Sentember 5, 1980, the ."1easurements P rogram at TMI -2 was 

loosely defined as co;lsistinq of: 

1. Noise analysis of operable and inoperable pressure and level 
sensors 

2. Noise analysis of selected radiation mr1itors and ex-core 
instruments 

3. Noise analysis �easurements on certain loose parts �onitoring 
sensors 

4. LCSR time response measurements of certain main coolant loop 
RTO's 

5. Resistance and capacitance tests of selected in-core neutron 
rletectors and thermocouples 

8. TemoeraturP readings as a function of resistive load across 
t hermocouples on Unit 2 in-core thermocouples. 

E ach of these will be rlefined more completely in the following 

discussion, particularly with respect to specific instrumentation, types 

of measurements, and reasons for the selection. Due to unknown con-

ditions and failure modes, measurements may provide information about 

t he sensor or about associated siqnal conditioning and, as a result, the 

followinq discussion may refer to the two interchangeably. 

2.1 NOISE ANALYSIS OF OPERABLE AND INOPERA8LE PRESSURE AND LEVEL SENSORS 

The instruments identified in Tahle 2.1 were used to monitor levels and 

rressures duri1q the transient and most have failed--probably due to 

immersion in water. Comparison of data from failed instruments to those 

still operating ( especially Core Flood Tank instruments) could provide 

insiqht into failure modes. 
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Ta b l e  2 . 1  

L I ST O F  PRE SSURE AND LEVEL SENSOR S FOR TEST I NG 

In st rument 

RC - 1 - L  T l  
RC- 1-LTZ 
RC - 1 - LT3 

RC - 3A- PT 1 
RC - 3A- PT2 
RC- 3A- PT 3 
RC - 3A- PT4 

RC - 3B - PT2  
RC - 3B - PT 3  
SP - 1 A- L T 3  
SP- 1 A-L T5  
SP- 6A- PT 1 

SP- 6A- PT2 

SP- 1 B -LT2  
SP- 1 B- LT4 
SP- 6B-PT 1  

* IC - 10-dPT 
*C F 1 - PT 3  
*C F 2-LT4 
*C F 1 - PT4 
*C F 2 - LT2  

De  sc r i p t  i on 

Pre s su r i zer  Leve l 0- 400" 
P ressu rizer Level 0-400" 
Pre s su r i z e r  Leve l  0-400" 

RC Hot Leg A P res  
RC Hot  Leg  A P re s  
RC Hot Leg A Pre s 
RC Hot Leg A P res  

RC  Hot  Leg  B Pre s  
RC Hot Leg B P re s  
Steam Gen A Leve l 
Steam Gen A Leve l  
Steam Gen A O utl et  

Pre s 
Steam Gen A Out  1 et  

Prt: s 

Steam Gen B Leve I 
Steam Gen B Leve l 
Steam Gen B Out l et 

Pres 

1 700- 2500 p s i g  
1 7 00- 2 500 p si g  

0- 2500 p s i g  
0- 2 500 p s i g  

1 700- 2 500 p s i g  
0- 2 500 p s i g  
0-29 1 . 5" 
0- 29 1 . 5" 
0- 1 200 p s i g  

0- 1 200 p s i g  

0 - 29 1 . 5" 
0- 29 1 . 5" 
0- 1 200 p s i g  

Con t ro l  Rod D r i ver  Bypa s s  F l ow 
Core F l ood Tan k Pre s su re 
Core F l ood Tan k  Leve l  
Core F l ood Tan k  Pre ssu re 
Core F l ood Tan k  Level 

*Note:  Some mea su remen t s  p e rfo rmed du ring Ea r l y  En t ry Prog ram . 
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Tests to be performed are sinilar to those performed dur1ng previous 

early entry measurements. Tests consist of passive measurements (signal 

recorrlinq, time domain output waveforms, frequency analysis) and active 

measurements requirinq removal of instrument power [capacitance, 

impedance, TOR (time domain reflectrometry), resistance]. These tests 

require only one instrument at a time to be removed 7rom service, vJhich 

should present no operations problems (especially since rnost have 

failed). Experience qained from early entry measurements 1vill ensure 

proper precautions are taken to protect plant instrumentation. 

2. 2 NOISE ANALYSIS OF SELECTED RAD IAT lOti t�O N ITORS AtlD EX-COR E  INSTRUMENTS 

The instruments identified in Table 2.2 are used to monitor radiation 

1 evel s of Pither personnel areas or in the reactor core. The four (t,) 

area radiation monitors v1ere tested during the Early Entry Prc,gram, and 

the need to test additional specimens is not clear. Since NI-ND-1 was 

used to monitor the core condition durinq the transient and a NI-NU-2 

replacement was attempted during manned entries, it is desirable to com­

pare operating characteristics to determine possible problems in the 

oriqinal NI-ND-2 (or NI-Af<lP-2). For completeness, the characteristics 

of the IRM and PRM instrumentation should be measured to determine 

potential deqradation. 

t1ost tests to be performed are simi 1 ar to early entr_y tests performed on 

Nl-AtW-2 (sional recording, spectral analysis, capacitance and impedance 

f"'leasurements). One desiratle new measurement \vould be recording noise 

from the IRt� and PRH detectors simultaneously to determine any C0111mon 
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Ta b l e 2 . 2  

L IST O F  RAD I AT IO N  MONITO R S  AND EX-CORE I N STRUMENT S FOR TEST I NG 

In st rumen t 

HP-RT -2 1 1  
HP-RT - 2 1 2  
HP-RT-2 1 3  
HP- RT - 2 1 4  
NI-AMP-2  

NT - ND-1 
Nl- ND- 2  (a n d  mod i f i ca t i on ) 

N I - ND- 3 
N I - ND-4 

NI- ND - 5  
NI- ND-7 

De sc r i p t i on 

Area Ra d i a t i on Mon i t or  
Area Ra d i a t i on Mon i t o r 
Area Ra d i a t i on Man i tor  
Dome Rad i a t i on Mon i to r  
Sou rc e Ran ge Detec tor , Amp l i f i e r 

Sou rc e Ran ge Detec tor  
Sou rc e  Ran ge Detec tor 

in te rmed i a te  Ran ge Detec to r  
In te rmed i a te Ran ge Detec tor  

Powe r Ran ge Detec tor  
Powe r Ran ge Detec tor  

* Note : Some mea su remen t s  p e rformed du r i n g  Ea r l y  En t ry P rog ra m .  
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si gn als . Excep t for the test i n g  of N I -ND-1 , these te st s  shou l j  n ot 

a f fec t p l a n t  ope ra t i on s . S i n c e  N I - ND - 1 wa s be i n g  u se� to  mon i tor the 

core c on d i t i on ,  th i s te st c ou l d  be om i tted i f  the rep lacemen t SRM i s  not 

op e ra t i on a 1 . 

2 . 3  NO I SE ANAL Y S I S MEASUREME NT S O N  C E RTA I N  LOO SE PART S MO N I TOR I NG .:iE�SO R S  

Vibrat i on p reamp l·if i e r s  YM-M•1P·-7 023 a n d  YM-AMP- 7025 were te sted du r i n g  

the Ea r l y  En t ry Program a n d  due to  the c on dit i on of the LPM sy stem 

(i.e . , cu r ren t l y  be i n g  rep laced ) fu rthe r mea su remen ts a re n ot c on s i de red 

i mp ortan t  at t h i s t i "lt:: . 

2 . 4  LC SR T I ME RE SPO N SE MEASUREME NT S OF  C E RTA IN  MA I N  COO LANT LOOP RTD's 

The i n st rumen t s  i d 1�n t i fied i n  Ta ble 2 . 3 a re a l l Rosemoun t RTD's ( RC -2  

an d RC -15 a re model 104AFP; RC-4 and  RC -5  a re mode l  1 7 7 HH ,  dual)  an d 

we re u sed to  mea sure hot leg/c ol d leg temp e rat u re s  du r i n g  the tran s i en t .  

Si n ce  these i n st rumen t s  ha ve been op e ra t i n g  i n  abn orma l c on d i t i on s  for 

mon t h s , a re p os s i b l e can d i da te s  for remova l a nd  study , and ha ve l on g  

te rm ou tp ut  rec ords a va i l a b l e , they c ou l d  be ext remely i mp ortan t i n d i ca -

t i on s  of RTD beha v i or un der  severe c on d i t i on s . 

Th e test s to be performed con s i st of: 

1 .  Rec ord i n g  ba c k g round  s i gn a l s from func t i on i n g  temp e ra t u re 
c i rc u i ts (pa s s i ve te st ) a t  a c on ven i en t  test  p oi n t  

2. Remova l of RTD from se rv i c e  an d mea su remen t s  of wi re-to-wire 
re s i stances  of both  el emen t s ,  where  app l i ca b l e ( ac t i ve test ) 

3 .  Remova l of RTD from se r v i c e  an d p e r formi n g  a t  l ea st f i ve ( 5) 
LC SR test s ut i li z i n g  TEC 1 1 00- ser i e s  i n st rumen ta t i on ( act i ve 
test ) • 

: 
l 

! 
I 



2-6 

Ta b l e 2 . 3  

LIST O F  MA I N  COOLANT LOO P RTD'S FOR T E STING 

Inst rumen t Desc r i p t i on 

RC - ,�A-TE 2 Hot Leg A Temp 520- 620°F RTD 
RC-4A-TE4  Hot Leg A Temp 520-620°F RTD 
Rr:- 4B-TE 1 Hot Leg B Temp 520- 6 20°F RTD 
RC - 4-B -T E 3  Hot Leg B Temp 520-620°F RTD 

RC - 5A-TE2  Co l d  Leg A Temp RTD 
RC - 5A-TE4  Co l d  Leg A Temp RTD 
RC - 58-T E l  Co l d Leg 8 Temp RTD 
RC - 58-T E 3  Co l d :...eg B Temp RTD 

RC - 2 -T E l  P re s su r i z e r  Temp e ra ture 0- 800°F RTD 
C - 2-TE2  Pre s suri z e r  Temp era tu re 0- 800°F RTD 

RC - 1 5A-TE 1  Hot Leg A Te�p 0- 800°F RTD 
RC - 1 58-T E l  Hot Leg B Temp 0- 800°F RTD 

RC - 1 5A-TE�� ( or  TE3 ) Co l d Leg A Temp 0-800°F RTD 
RC - 1 5B -TE2  ( or  TE3 ) Co l d Leg B Temp 0-800°F RTD 
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T hese tests 1vill require tt1at only one RTO at a time be removed f:om 

service and should not present a problem to plant operation. Protection 

of plant instruf'lentation shall be provided by proper isolation and/or 

control of test signals to be defined in final test procedures. 

2. 5 TEMPERATURE READINGS AS A FUNCTION OF RESISTIVE LUAD ACROSS 
THERMOCOUPLES ON UNIT 2 AND RESISTANCE AND CAPACITANCE TESTS OF 
SELECTED IN-C ORE NEUTRON DETECTORS AND THERMUCUUPLES 

The thermocouples identified in Table 2.4 were used to monitor the core 

temperatures rlurinq the transient and many experienced extremely r1igh 

t emperatures. This list represents about half of the total and includes 

those which do not seem to be reading correctly as well as surrounding 

thermocouples. Oc�inq the transient, the SPND's identified in Table 2.5 

exhibited off-scale hehavior which is still unexplained, and measurements 

woul� be valuable in understanding the phenomena. The first six (6) 

SPND locations v1ere not failed 1vhen tested on April 4, 1979, and should 

provide contrasting data. 

Tests tc be performed will require removing one instrument at a time 

f rom service during testing and should not present a plant operations 

problem. Tests will consist of measurements of resistance and capaci-

tance on the instruments as well as applying a loading resistance to 

thermrcouples and f'leasurinq the indicated temperature response. During 

these tests, a TOR n1easurernent should also be performed. To enable corn-

parison with a non-degraded thermocouple/SPND assembly, tests on a spare 

assembly mock-up would be desirable. 
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Ta b l e 2 . 4 

LIST OF  THFRMOCOU P L E S  FOR TEST I NG 

In st rumen t 

Th e rmocoup 1 e 
Thermocoup l e  
The rmocoup l e  
The rmocoup l e  
The rmocoup l e  
The rmocoup 1 e 
Thermocoup 1 e 
The rmocoup l e  
Thermocoup l e  
The rmocoup 1 e 
The rmocoup l e  
The rmocoup l e  
The rmocoup l e  
Thermocoup l e  
The rmocoup l e  
Thermocoup l e  
Thermocoup l e  
Thermocoup 1 e 
The rmocoup l e  
The rmocoup l e  
Thermocoup l e  
Thermocoup l e  
The rmocoup l e  
Thermocoup l e  

Loca t i on 

B - 7  
B-8 
0- 1 0  
E- 4  
E - 7  
E-.1 1 
f- 7  
F - 8  
F - 1 2  
F - 1 3  
G - 5  
G- 6 
G -9  
H -8  
H -9 
K- 5 
K- 1 2  
L - 6  
L - 1 3  
M- 9 
M- 1 0  
M- 1 4  
N -8  
R - 1 0  
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Ta b l e 2 . 5  

L IST O F  SP ND' S FO R T E ST I NG 

In st rument Loca t ion Leve l s 
---

SPND E -4 1 ' 2' 6' 7 
SPND H- 9 1 ' 5 '  7 
SP ND R - 10 1 ' �. 6, 7 . ' 
SPND N- 8 3'  4 '  6 
SPND H-8 8 ( BKG) , 1 ' 5 '  6 

SPND C-13 5 '  l 

SPND G- 5 1 ' 3 '  5 ' 8 
SPND L.- 13 ..... 4' 7 ' 8 L' 

SPND E-11 1 , 4 ' 6, 7 , 8 
SPND F -8  2 ,  5 ,  6, 8 
SPND M-9 1 , 3 ,  6' 7 '  8 



.. 

3. Tt.STING INTERVM.S 

The schedule for performinq measurements should consist of an initial 

series of tests or. the entire list of instrumentation to obtain a 

current data base. Periodically, on a six month cycle, measurements 

should he repeated to determine any changes in instrument behavior with 

time. In addition to this periodic schedule, specific tests should be 

performed both before and after any procedure which alters the environ­

ment in which the instrument is operatinq. ( An example of such a change 

would he decontam1nation of the area in which the cabling, junction box, 

or sensor is located. ) From discussions with plant personnel, this sur­

veillance plan would be helpful to the TMJ-2 staff while providing 

necessary information concerninq instrumentation degradation • 
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4 .  RECOMMENDED T E ST EQU I PMENT 

To p e rfo rm the su rve i l l a nce  mea su remen t s  on the TM I - 2  i n s t rumenta t i on ,  a 

set of test  equ i p men t i s  needed.  To ca rry ou t s i m i l a r  mea su remen ts ,  TEC 

ha s used the fo l l owi n g  t e st equ i p men t :  

1 .  Tektron i x  Mode l 1502 T i me Doma i n  Ref l ectometer  wi th  st r i p  c ha rt 
reco rde r .  

2 .  Hewl ett Pac ka rd Mode l 4274 Mu l t i frequency LCR Meter . 

3 .  Hewl ett Pa cka rd Spect rum An a l yz e r  ( Mode l 14 1 T  wi th  855 38 an d 
85528 modu l e s ) . 

4. N i c o l et  Mode l 444A- 26 Spec i:rum Ana l yz e r  wi th p lotte r  outp u t  and  
p l a tter . 

�i. Tek t ron i x  Mode l SC502 O sc il l o sc op e  wi th  ma tc h i n g  scop e came ra . 

6 .  Loc k heed Store-4 Recorde r  wi th  both FM and D i rect reco rd 
modu l e s .  

7. Kei th l ey Mode l 1 7 7  DMM . 

Thi s li st of equ i p men t i s  n ot the on l y  p o ssi b l e  c h o i c e , but  any su bst i -

tut i on s  sl10u l d  be made wi th  equ i pmen t of  equa l or  bette r  qua l i ty .  I f  

su bst i tu t i on s  a re ma de, rep l a cemen t equ i p men t fo r p a s s i ve mea su remen t s  

( sp ec t ra l  3!1a l yzer, osc i l l o sc op e ) shou l d  ha ve a t  l ea st 106 ohms  i n p u t  

re s�sta n c e  t o  p reven t  l oa di n g  on t h e  s i gn a l  l i n e s .  Si m i l a r l y  t h e  ac t i ve 

measu remen t s  ( i . e .  i n t roduc t i on of  a t '.;St s i gn a l  i n to the  i n st rumen t 

bein g  te sted) shou l d  ha ve  c ha ra c te r i st i c s  equ a l  to or  better  than the  

va l ue s  l i sted i n  Ta bl e 4-1 . 
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Ta b l e  4-1 

RECOMMEND ED CHARACTERISTIC S O F  ACT I VE MEASUREMENT S 

Ac ti ve  Si gna l Pa ramete r  

Vo l ta ge 

Frequen cy 

C u r ren t 

Other ( TDR ) 

T i me Doma i n  Ref l ectome t ry 

225  mV n om i n a l  ( i n to 50 
ohm base ) 

< l O rnA 

225mV , 1 1 0 p i c o secon d 
pu l se s  

Imp edance 

< 5V  rm s 

1000Hz , 1 k Hz , 
100k Hz 

< 100 rnA 



5. UJTERPRETA TIUN OF r�EASUREf•1ENTS 

Interpretation of the 1"easurements taken on field instruments are dif-

ficult to discuss due to the variety of problems that mdy arise. 

Ho�>Jever, qeneral quidelines can be stated to assist in a field 

assessment of potential problems. Detailed analysis of the instrumen 

tation circuitry may be required to predict the possib'e causes of a 

problem, hut such analysis is beyond the intent of thi5 discussion. 

The major steps required in the interpretation of measurements (and in 

the procedure preparat·ion) can be summarized as: 

1. nevelop a composite electrical diagram for the instrument being 
tested that shows the cabling and junctions from the sensing 
assembly to the final rearlout modules. 

2. Review the manufacturer's technical explanation of the theory of 
operation of the instrumentation and identify po�>ter supply 
requirements as well as expected output signal (s). 

3 .  If possible, obtain a similar instrumer.t (fully operational) 
and perform measurements to obtain a reference set of expected 
responses. (This is particularly important on complex circuits 
1vhen attemptinq to understand resistance measurements). 

4. Measure siqnal characteristics on the selected instrument. 
Measure�ents should consist of at least the fo�lowing: 

a. Readout module indication 
b. Power supply and siqral levels 
c. Time domain waveforms of signal and lines 
d. Frequency domain spectra of signal and supply lines 
e. Resistance (possibly capacitance and impedance) of 

siqnal anrl supply learls 
f. Time Domain Reflectometry (TDR) measurements on cables. 

5. Co�pare observerl values to expected values for all measurements 
to rletermine if there is any indication of a significant 
chanqe. If there is, perform a review of the instrument opera­
tion manual to determine if the change is a possible aging 
effect or some deqradation. 

5-1 
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For the steps described above, all are easily understood except for the 

f inal analys·:s to det�rmine a potential failure indication. Guidelines 

t hat have been developed durinq previous TMI-2 instrument measurements 

provide an overall indication of "what-to-look-for" in the field data: 

1. Excessive AC fluctuations or out-of-ranqe neasure�ents on the 
power supply. t1ost suopl ies will have a low level 60 Hz or 
120Hz variation with amplitudes of the order of 10-20 mV RMS. 
However, Pxcessive variation amplitudes or out-of-range 
measurements could he an indication of a power supply problem. 

2. A chanqe in the characteristics from the expected signal 
rlescriberl in the instrument onerations manual. If the proper 
power is be1ng supplied to the instrument, any variation in tile 
output character indicates instrument de�radation. The extent 
of the problem could then be determin�d by more 1etailed 
analysis. 

3. A chanqe in the resistance ( or capacitance or impedance) . This 
information is useful only if the circuitry of the instrument 
is simple enou�h to easily describe the expected response or if 
measurements have been previously made on a similar instrument. 
Note that some variation would !ie �xpected in tt;ese values due 
to cahl in� differences and aging effects ( environmental) . 

4 .  A lar�e resistance chanqe or unexpected resistance chanqe 
measured by the TDR. As ��fore there will be a natural change 
in cable resistance due to aqinq, so some interpretation of 
what represents a "larqe" resistance chanqe must be made. 
However, an unexpected chanqe in resistance of even small 
amplitudes can indicate a defective cable if no junction nor­
mally exists at that point. 

Much more analysis will be required to predict the cause of a suspected 

failure, but the above quidelines can help in performing a fast field 

evaluation of the data. In addition, if a reqular surveillance program 

is implemented on an instrument, a comparison of newly acquired data to 

previous data will provide an excellent field interpretation of aeqrada-

tion just by checkin� for any chanqes in the data. 



6. MEASUREMENT PROC EDURE S 

T h i s sec t i on p re sen t s  mea su remen t p roced u r e s  for i n stru men t typ e s  i den ­

tif i ed fo r su rve i l l an c e . Severa l  of  the se p rocedu re s a re deta i l ed due 

to t he i r u se in  p rev i ou s  mea su remen ts made on sel ected TM I - 2  

i n stru men t s .  O th e r s  a re more gen e ra l , but  i n c l ude  a step - by - step su m­

mary of the n ece s sa ry mea su remen ts . 

6-1 
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6.1 Procedure f o r  Pe rfo rmin g Mea su remen t s  on an  

Area Rad i a t i on Mon i t or 
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IN - SITU MEASUREMENT S O F  CABL E S AND 
SIGNALS FROM AREA RAD I AT I O N  MON I TOR  
HP -R-21 3 

M . V. Mathi s ,  D i rec to r , Tec h. Se rv . D i v .  

PURPO SE : T he pu rpo se of the se mea su remen t s  is to ga t he r  ba se l i n e  da ta an d i n for­
mat i on in prepa ra t i on fo r po s s i b l e  remova l and  repl a c emen t of Area 
Ra d i a t i on Mon itor  HP-R- 2 1 3  from the rea c to r  bu i l d i n g  TM I Un it 2. T he 
tests specified in this procedu re a re de s i gn ed  to a s se s s  t he con d i tion of 
the in -c on ta in men t in st rumen t modu l e  ( gamma detector ) ,  a s soc i ated 
ca b l in g , an d rea dou t devic e s .  T hi s a s se s smen t wi l l  requ i re the u se of 
Time Doma i n  Refl ec tomet ry (TOR ) , Impedan c e  ( Z) , Spect ral Ana l y s i s 
( f requency domd i n ) , spec i a l  ca l i b ra t i on mea su remen t s , a nd  gen e ra l  
o sc i l l o scope ob serva t i on s  ( with rec o rdin g )  of  wa veforms  from/to the un i t  
un der  test  ( U UT ) .  

PROCEDURE  ( PDMINISTRATIVE ) :  

A. L i mi ta t i on s  an d P reca ut i on s  

1 .  Nuc l ea r  Safety . Aren ra d i a t i on mon i to r  HP- R-·2 1 3  is pa rt of a !edun ­
dan t ARM sy stem a t  e l eva.t�on 347'.  T he un ·i�. i s  n ot con s i de red pa rt of 
the en g i n ee red reactor  sa fegua rd s sy stem thu s  ha s no n uc l ea r  sa fety 
re 1 e va n ce. 

2. En v i ronmen ta l Safety . Area ra d i a t i on mor1i tor  H P -R- 2 1 3  can be ta k en 
ou t of and  re sto red to service  wi t hout produc i n g  a ha za rd to t he 
en v i  ron men t • 

3 .  Pe r sonn e l  Safety . The test desc r i bed he re i n  produc e s  n o  addit i on a l 
pe r son n e l  sa fety ha za rd s  othe r  than n orma l l y  a s soc ia ted wi t h  pe r­
fo rm i n g  in st rumen t ca l i b ra t i on s  a nd  t e st s .  

4 .  Equ i pmen t Protec t i on .  I n  t he performa n ce  o f  eac h test  de sc r i bed 
he rein , ca re wi l l  be ta ken to in su re adequa te  equ i pmen t protec t i on a s  
fo l l ows: 

a .  In a l l ca se s actua l test hookups to t he Un i t - 2  i n strumen ta t i on 
sha l l be made  an d ve r i f i ed by In st rumenta t i on Per sonn e l . 

b .  A l l pa s sive  mea su remen t s  ( Spect ra l  Anc:l y s i s an d O sc i l l o sc ope 
ob se rva t i on s ) of wa veforms an d s i gna l ,  f rom powe red i n st rumen t s  
sha l l  be pe rformed u s i n g  hi g h  i n pu t  i .J:�edan c e  probe s or  i n pu t s  
( Z  = � 1 Meg ohm )  to  preven t l oad i n g  o f  s i gn a l s . 

c. In a l l T i me Doma i n  Refl ectometry an d Impedance  mea su remen t s , pmve r 
wi l l  be removed from t he un i t  un der  test  an d l ow l ev e l  t e st 
s i gn a l s  pre sc r i bed i n  Ta b l e 4- 1 sha l l be ut i l i z ed to perform ca b l e 
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i n tegreta ry mea su remen t s  o n  t h e  app rop ri a te i n st r·_Jmen ta tion c able s 
by i n sert i n g  t est si gna l s  on app rop ri a t e  c on duc t or·s of  Cabl e 
IT1871I (termina t 1on s sha l l be removed an d rep l a ced on !B:lll of  
Cab i n et 1 2 ) . Shou l d  the se t est s reveal cable intrgretary problem s 
further  veri f i ca t i on mea su remen ts wil l be ma de a t  TBl of  the 
app rop ri a t e  Remote  Al a rm/Meter ( V i c toreen Model 858-3 ) l o ca ted in 
the an teroom . 

Ta b l e  4- 1 Ac t i ve Mea suremen t s  

Act i ve Si gn a l  Pa rameter I T i me Doma i n  Refl ec tomet ry 

Vo l ta ge 225 mV n omi n al ( in to  50 
ohm ba se ) 

Frequen cy 

C u rren t  < lOrnA 

Other 22 5mV, 1 10  p icosecon d 
p u l ses 

I mp edan c e  

< 5V rms 

100Hz, 1 kHz , 
10kHz , 100kHz 

< l OOmA 

d .  In the  ca l i bra tion ve rif i ca t i on measuremen t s  sec t i on ,  ba se l i n e  
da ta on the a s-found  con d i t i on w i l l  be recorded p ri or t o  the p e r­
forma n c e  of  an y adju stmen t s  or  e l ec t ron i c  ca l i b ra t i on s .  

B .  P rerequ i s i t e s  

1 .  T h e  Sh i ft Sup erv i sor/Sh i ft Forema n sha l l b e  n ot i f i ed  f or  con c u rran c e  
p ri or to t h e  p erformance  of  those mea su remen t s .  

2. In strumen ta t i on p erson n e l  sha l l be a s s i gn ed to a s s i st i n  the p e rfor­
manc e  of  these mea su remen t s .  

3 .  A l l mea suremen t s  a nd  test i n strumen ta t i on sha l l  be i n  c u rren t ca l i b ra ­
t i on (t ra ceab l e to NB S ) . 
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4 .  T h e  Sh i ft Sup erv i sor/ Sh i ft Fo reman sha l l  b e  n ot i f i ed pr i or t o  sta rt i n g  
a nd  up on comp let i on o f  the mea su remen ts. 

C .  P rocedure for Pe rformi n g  Mea su remen t s  

Refe ren c e s : 

1. V i c toreen Dwg . No . 904550, Wi r i n g  D i a g ram  Area Mon i to r s  Chan n e ls 
HP- R-2 1 3  & HP- R - 2 1 4  ( Sheet 6 of 1 1 ) . 

2. In st ruc t i on Man ua l  fo r G-M Area Mon i tor i n g  Sy stem s , r�odel 855 Se r i e s  
Vi c t o reen Pa rt  No. 855- 10- 1 .  

3 .  Bu rn s & Roe Dwg .  ?�24 , Sh . 304 . 

4 .  Bu rn s & Roe Dwg . 3347 , Sh . 6K . 

5 .  Bu rn s & Roe Dwg . 3043, Sh . 1 6D . 

6 .  Bu rn s & Roe Dwg . 3045 , Sh . 26B . 

7 .  Bu rn s & Roe Dwg .  3045 , Sh . 34 . 

8 .  Bu rn s & Roe Dwg .  3045, Sh . 26F . 

9 .  Bu rn s & Roe Dwg . 3034 , Sh . 348 . 

10 . I n strJct i on Man u a l ,  Tekt ron i x  mode l  1502  T i me Doma i n  Reflectomete r .  

1 1 . I n st ruc t i on Ma n u a l, Hew l ett Pac ka rd t�ode l 4274 Mult i f requency LCR 
Met er . 

12 . In st ruc t i on Man ua l ,  Hev1lett Pac ka rd Spect rum  An a l yz e r  ( Model  141T,  
8553B, 8552B  Modu le s ) . 

1 3 . In st ruc t i on Man u a l ,  Ni c o l et Mode l  444A-26 Spect rum Ana l yz er .  

14 . I n struc t i on Man ua l , Tek t ron i x  Mode l  335 O sc il l o sc op e .  

15 . I n st ruc t i on Man ua 1 , Loc kheed Store -4  Rec o rde r . 

16 . In st ruc t i on Ma nua l ,  Tekt ron i x  SC502 O sc i l l o sc op e .  

1 7 . TEC Comp o s i te  E l ec t r i ca l Con n ec t i on D i a g ram , HP- R- 213 ( see a ttac hed ) .  

Vic toreen In st rumen t Company  Dwg . 904550 ( Re f . 1 )  an d B&R D rawi n g s  3024 
( Re f .  3) show the app rop r i a te te rm i n a t i on p o i n t s  fo r p a s s i ve mea su remen t s  
o f  s i gn als f rom HP-R- 2 1 3  a s  fol lows :  

l 
I 
I 
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Cab l e Ca b i n et 
S i gn a  1 I T1 87 1 I  1 2  

+ 10V  T B 1 1 1 - 8  

600V TBJ.l l - 5  

S I G  T B l l l - 6  

GND TB 1 1 1 - 10 

cs TB 1 1 1 -l 

cs TB l l l - 2  

NOTE 

Se l ected steps  wi l l  be comp l eted on an i den t i c a l  V i c to reen Area Rad i a t i on 
Mon i t o r  Detec t o r  wi th  attached i n te rface con n ector  an d term i n a l  b l 0c k  to 
cha ract er i ze  s i gn a l s an d gat her  base l i n e data before the pe rfo rmance of 
th i s  mea s u remen t .  

1 .  Not i fy S h i ft Superv i s o r/Sh i ft Fo re�an of sta rt of test on HP-R- 2 1 3 .  

2. Ver i fy power i s  app l i ed t o  HP-R- 2 1 3 . 

S i gn atu re/Date 

3 .  Rec o rd p resent  s i gn a l s an d read i n gs an d i n d i cat i on s  on  856- 2 Readout Modu l e  
(Loc a l ) . R ec o rd S i gn a l - i n  at TB 1 1 1 - 6/ 7  an d reco rd output  for 30 m i nutes  on FM 
Tape  Reco rde r .  Remove reco rde r when f i n i s hed . 
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Meter/ I n d i c ator/Sw i tc h Loc a 1 
--

mR/ h r  Mete r  Read i n g  

Off-Ope rate-Alarm Fun ct i on Swi t ch 

F a i l Safe I n d i c ator  On Off 
-- --

H i gh Ala rm-Reset I n d i cator  On  (Jff 
-- --

S i gn a t u re/Date  

4 .  U s i n g  a Ke i t h l ey Mode l 1 77  DMM ( o r  equ i v alen t )  an d an e l ec t rostat i c  voltmeter  
( Zi � 10 1 2  OHMS , Ran ge  0-2000 V ,  P rec i s i on = � 1% ) mea s u re the  DC  volt a ge or  
cu rrent at the  followi n g  test  po i n t s . 

NOTE :  For  s i gn a l  d .  i t  wi ll be n eces s a ry to depress  Fall-Safe Check Sou rc 2 
pu s h  but ton du r i n g  the  mea s u remen t .  
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S I GNAL CAB I NE T  1 2  TEST LEAD READ I NG 

a .  TB l l l -8 ( + )  ( l OV)  
TBl l l -1 0  ( - )  

b .  TB l l l-6 ( +) { S I G  I N )  
TB l l l - 7  ( - ) C S  OUT CS  1N 

*c . TB l l l-5 ( + ) ( 600V) 
TB l l l - 10  ( - ) 

**d . TB 1 1 1 -l ( + )  (_�500 m.LI. est . )  
( op en f i e l d  
s i de )  

TB l l l - 1  ( -) 
( c ab i net 
s i de )  

*U s e  e l ec t rostat i c  vo l tmeter  
**L i n k  c l o sed aft e r  mea su remen t 

S i  gn�t,�<eiDate 
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5 .  Usin g a Tek t ron i x  Mode l SC 502 ( o r  equ i v alent ) osci lloscope  obs e rv e  the wctv e ­
form a t  the fol l ow i ng test  po i n ts: 

SIGNAL CAB I NET 1 2  PARAMETER 

a.  T B l l l - 1  cs Photo Photo Photo 
TB l l l -1 0  T i me Base  T i me Base  T i me Ba se  

-- -- --

Vert Ga i n  Ve rt Ga i n  V e rt Ga i n  
-- -- --

b. T B l l l - 2  cs P hoto Photo  Photo  
TB l l l -1 0  T i me Base  T i me Ba se  T i me Base  

Ve rt Ga i n  
--

Vert Ga i n  
--

Vert Gai n 
--

-- -- --

*c . TB 1 1 1-5 +600V P hoto P hoto Photo  
TB l l l-10 T i me Base T i me B a se  T i me: Ba se  

Vert Ga i n  
--

Vert Ga i n  
--

Ve rt Ga i n  
--

-- -- --

d .  TB11 1 - 6  SIG Photo P hoto Photo  
TB 1 1 1-7 T i me B a se  T i me Ba se  Ti me Base  

Ve rt Ga i n  
--

Vert Ga i n  
--

Vert Ga i n  
--

-- -- --

e .  TB l l l -8  + lOV Photo Photo Photo  
TB l l l -1 0  T i me B a se  Time Base T i me B a se  

Ve rt Ga i n  
--

Vert Ga i n  
--

Ve rt Ga i n  
--

-- -- --

f .  T B l l l - 1 0  GND Photo Photo Photo 

I 

I 
TB50 1-3 3  ACGND T i me Ba se  T i me Base  T i me B a se  

I Vert Ga i n  
--

Vert Ga i n 
--

Vert Ga i n  
-- --

*Decou p l e  DC Vo l t age . 

Syn c  the  osci ll oscope  and photograph the wav eform u s i n g  up  to th ree t i me ba s e  
and v e rt i cal ga i n  sett i n g s . ( The nece s s i ty of 3 photog rap h s  w i l l  be dete r­
mi ned  by v i s u a l  ana l y s i s  !:>y the  f i eld en g i n ee r. ) t�a rk the  back of the  pho­
tog raph s  w i t h  t he  i n st rumen t  tag numbe r an d pa rameter  measu red . 

S i gn atu re/Date  
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6 .  Usi n g  a Hewlett-Pack a rd Spectrum An alyze r  (Mode l s  1 4 1 T ,  85538 , an d 8552 , o r  
equ i v a l en t) perform a n  an a l ys i s  o f  the follow i n g  s i gn als for  spec tral c on ten t: 

S I GNAL CAB I NET 1 2  PARAMETER PHOTO # 

a .  TB 1 1 1 - 8  + 1 0V 
TB 1 1 1 - 10 GND 

b .  TB 1 1 1 - G  S I G  I N  
TB1 1 1 - 7 GND 

*c . TB1 1 1 - 5  +600'J 
TB 1 1 1 - 10 GND 

*Decouple DC voltage max i n pu t  to Spec trum An a l y zer  
( 50VDC ) 

Before photog raph i n g  each scope d i s play adj u s t  analyze r  for best spec tral 
res olu ti on . Rec o rd c r i ti c a l  an a lyzer  pa rameters e . g . , R F  bandw i dth ,  RF band­
wi dth a nd  sweep s peed on rea r  of photograph  a s  well a s  p a ramete r  an a l yzed. 

SPECTRUM ! DENT  FREQUENCY  AMP L I TUDE  REMARKS 

S i  gnatu rejDate 
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7. U s i ng the  N i co l et Mode l 444 FFT Ana l y zer  ( or  equ i v a l ent ) perform FFT ana l y s i s 
of s i gna l s  from the  fo l l ow i ng test  po i nts : 

SIGNAL CABINET 1 2  PARAMETER PHOTO # 

*a . TB l l l - 5  +600V 
TB 1 1 1 - 10 GND 

b. TB 1 1 1 - 6  S I G  I N  
T81 1 1 - 7  GND 

c .  TB 1 1 1 - 8  + 10V 
TB1 1 1 - 1 0 GND 

*Decou p l e DC vo l tage  i nput  to Spect rum Ana l y z e r  
(50VDC Max i nput ) 

I f  PSD p l ots  from any one of the t h ree s i gna l s  s how h i gh or unu s u a l  
amp l i t udes , u t i l i z e  t he  zoom featu re to  p rov i de fi ne r res o l u ti on and obt a i n  
PSD data i n  the  freq uency band o f  i nterest . 

S i gnatu re/Date 

8 .  I ns i de Cabi net 1 2  perform u s u a l  e l ect roni c ca l i brations u s i ng a pp l i cabl e 
i nst rument shop p rocedu res . Attach a copy of the  i nst rument shop ca l i brat i on 
data sheet and i dent i fy any s i gni fi cant adju s tment s i n  the  s pace be l ow :  
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Rema rk s 
----

See attached i n strumen t s hoe procedu re data s heet . 

I n s t rument S hop P rocedu re No . 

S i gn atu re/Date 

9 .  Remove a l l powe r f rom HP - R - 2 1 3  (Tag  Open TB501  l i n k s  3 1 , 32 , an d 33 per  p roce­
du re AP 1002) . 

S i gn atu re/Date 

10. Open l i n k s  for a l l f i e l d  w i res from C ab l e  I T1 87 1 I at TB 1 1 1  ( C a b i net 12 ) . 



TB 1 1 1 - 1  

TB 1 1 1 - 2 

TB 1 1 1-3 

TB 1 1 1 -4  

TB 1 1 1 - 5  

TB l l l -6 

TB1 1 1 - 7  

TB 1 1 1 - 8  

T B l l l - 9  
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TERM I NAL S I GNAL ! DE NT .  

( Blu e )  c.s. 

( O ran ge ) c.s. 

( Wh i t e )  R em. Mete r  

( Yellow )  I T3utJOC H I  N . C .  

(RG  59/U , 72  OHM ) 600V 

( RG 58/U , 50 OHM ) S I G  I N  

( R G  58/U , 50 OHM ) S h i eld 
( for s i gn al )  

( Red ) + 10V  

( G reen ) IT3000C A 1 e rt N . C .  

TB1 1 1 - 1 0  ( B  1 k )  GND 
( RG 59/U , 72  OHM ) S h i eld 

S i gn atu re/Date 

1 1 .  U s i n g  the Hew l ett- Pack a rd Model 4274 ( o r  equ i v a l en t ) Impedance B r i dge mea s u re 
the cap aci tance and  i mpedance of the followi n g  test po i n t s : 



I 
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TEST P O I NT FROM* TO* 

CABLE W I RE  COLOR/TYPE  CABLE WI RE COLOR/TYPE 
[TB 1 1 1 - X] [TB 1 1 1 - X] 

a .  I T 1 87 1 I B l ue ( 1 )  I T1 87 1 I  O ran ge  ( - 2 )  

b .  I T 1 8 7 1  I RG 59/U Cen te r ( - 5 )  I T 187 1 I RG 59/U Sh i e l d  ( -1 0 )  

c.  I T187 1 I  RG 58/U Cen t e r ( - 6 )  IT18 7 1  I RG 58/U Sh i e l d  ( - 7 )  

d .  I T187 1 I Red ( - 8 )  I T187 1 I B l ack ( - 1 0 )  

e .  I T 1 87 1 I  B l ack ( -1 0 ) ( F i e l d  I T 18 7 1  I TB l l l - 10 ( C a b i net ) 
S i de )  

*Numbe rs i n  pa rentheses  refe r to TB1 1 1  t e rmi n a l  n umbe rs ( f i e l d s i de ) .  

Reco rd the  data  required be l ow :  

Tes t  Po i n t* Capaci tance I mpedan ce 

F req uen cy 100 Hz 1 kHz l OU kHz 100 Hz 1 kHz 100 kHz 

a .  T B l l l - ( 1 / 2) 

b .  TB l l l- ( 5/ 1 0 )  

c.  TB 1 1 1 - ( 6j 7 )  

d .  TB 1 1 1 - ( 8/ 1 0 )  

te .  TBlll- ( 1 0/ 1 0 )  
--

*Numbers  i n  pa ren theses refer  to  TB 1 1 1  FROM/TO t e rmi n a l  n umbe rs on f i e l d  s i de .  

tF i e l d  s i de/Cab i n et s i de across  open l i n k .  

S i gn atu re/Date 
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1 2 .  U s i n g  the  Tek t ron i x  Mode l 1502  ( or  equ i v a l en t ) TOR un i t  pe rform TOR mea s u re ­
men t s  on the  f i v e  test  po i n t s  g i v en i n  Step 1 1. Reco rd d a t a  be l ow: 

In s trume n t  Str i p  
Test Po i n t  H i gh R Low R Sett i n gs C h a rt 

@ N ft . @ N ft . Amp l Range  t�u l t  Number 

a .  TB 1 1 2- ( 1 / 3 ) 

b .  TB 1 1 2- ( 1 / 4 ) I 
c .  TB11 2- ( 1 / 5 ) 

d .  TB11 2 - ( 4/6 ) 

e .  TB 1 1 2- ( 4/7 ) 

S i gnatu re/Date 

1 3 .  U s i n g  the  Ke i t h l ey t�ode l 144 ( or  equ i v a l en t  DMM ) pe rform res i stance  meas u re ­
ments on the  T e s t  Po i nts  spec i f i ed and  record v a l ue i n  space p rov i ded . 



I 

I TEST P O I NT FROM L I NK 
( f i eld s i de ) 

a .  T B 1 1 1 - 1  
b .  TB 1 1 1 - 1  
c.  T B 111 - 1  
d .  TB 1 1 1 - l  
e. TB1 1 1 - 1  
f .  T B 111 - 1  
g. T81 1 1 -2  
h .  TB 1 1 1 -2  
i. TB l l l - 2  
j. TH1 1 1 - 2  
k .  TB1 1 1 -2  
l. TB 1 1 1 - 5  
m. TB 1 1 1 - 5  
n .  TB 1 1 1 - 5  
o .  TB 1 1 1 - 5  
p .  TB 1 1 1 - 6  
q .  TB 1 1 1 -6  
r .  T31 1 1-6 
s .  TB 1 1 1 - 7  
t .  TB 1 1 1 -7 
u .  TBll l -8 

NOTE: 
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T O  L I NK 
( f i e l d s i de ) 

TB l l l - 2  
TB 1 1 1 - 5  
TB 1 1 1 -6  
TB1 1 1 - 7  
TB 1 1 1 - 8  
TB1 1 1 -1 0  
TB 1 1 1 -5 
TB1 1 1 - 6  
TB 1 1 1 - 7  
TB 1 1 1 - 8  
TB1 1 1 - 10 
TB 1 1 1 -6  
TB 1 1 1 - 7  
TB 1ll-8 
TB 1 1 1 - 1 0  
TB 1 1 1 - 7  
TB1 1 1 -8  
TB1 1 1 - 1 0  
TB 1 1 1 - 8  
TBll l- 1 0  
TB1 1 1 - 1 0  

POLAR I T Y  

From = + ;  To 

RES I STANCE 

-

- -

POLAR I TY 

From = - ; To 

RES I STANCE 

C l o se  a l l l i n k s  on TB1 1 1  ( opened i n  Step 1 0 ) when f i n is hed  w i th  t h i s  step . 

S i gn atu re/Date 

= + 

--
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1 5 .  Not i fy Sh i ft Superv i s o r/Sh i ft Foreman of  e n d  of  t e s t  on HP-R-2 1 3, 

I he reby ce rt i fy that th i s  Test Procedu re h a s  been completed as wri tten an d that  
all data h a s  been co r rectly en te red an d f i l ed a s  requested . 

TEC Rep resen t at i ve 
�--�--��-------Sign atu re/Date 

I n st rument ati on 
S i gnatu re/Date 
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6 . 2  P rocedu re for Performin1 Meas uremen t s  on a 

Sou rce Ran ge Detector/ P reamp l i f i e r 
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I N- S I TU MEASUREMENTS OF  CABL E S  AND 
S I GNALS FROM SOURCE RANGE DETECTOR 
PREAMP L I FI E R  N I -AMP - 2  

M . V .  Math i s ,  Di rector , Tec h.  S e rv . Di v .  

PURPOSE:  The  pu rpose  of these  measu rement s  i s  to gather ba s eli n e  data and i n for­
mat i on i n  p reparat i on for remov a l  of the Sou rce  Range  Mon i t o r  P reamp l i f i e r 
from the  Reacto r  Bu i ld i n g  TM I Un i t  2. The  tests  s pec i f i ed i n  th i s  p roce­
du re a re des i gn ed to assess  the  con d i t i on of the  i n -c on t a i nmen t i n s t ru ­
men t at i on ( P ropo rt i oan l Cou n t e r  As sembly an d the  Sou rce  Range P reamp l i f i e r ) , 
a s s oc i ated cabli n g ,  an d readout dev i ces . Th i s  a s s es smen t w i ll requ i re 
+',e u s e  of T i me Doma i n  Reflectome t ry ( TOR ) , Impedance ( Z ) , Spec t r a l  
An aly s i s ( f requency doma i n ) , an d gen e ra l  osc i ll oscope obs e rv at i on s  (w i t h  
reco rd i n g )  o f  wav eforms from/to  the u n i t  u nder  test  ( UUT ) . 

PROCEDURE  (ADM I N I STRAT I VE ) : 

A .  L i mi tat i on s  and  P recau t i on s  

1 .  Nuclea r  Sa fety . Sou rce  Ran ge Detector  N I -AMP -2 is pa rt of a Redu n da nt  
Sou rc e R a n ge  Mon i t or i n g  Sy stem located at elev at i on 305' . T he  un i t  i s  
part of the  en g i n ee red reactor  safegu a rds sy stem and  i s  n ulcea r 
sa fety - related. 

2. Env i ronmen tal Sa fety . Sou rce Ran ge Detec tor  P reamp l i f i e r N I -AMP- 2  can  
be taken  ou t-of and restored  to  s e rv i ces  w i thout  p roduc i n g  a haza rd to  
the  env i ronment .  

3 .  Person n e l  Sa fety . T h e  t e s t  desc r i bed h e re i n  p roduces  n o  addit i on a l  
person nel  sa fety haza rds ot h e r  than  n orma l ly as s oc i ated  w i t h  pe r­
fo rmi n g  i n st rument  testin g. 

4 .  Equ i pmen t  P rotec t i on .  I n  the  performance  of each test  desc r i bed 
here i n ,  c a re w i ll be taken to i n su re adequate  equ i pment  p rotec t i on a s  
fo l lows : 

a .  I n  all c a ses actual  test  hook up s  to  the  Un i t -2 i n st rumentat i on 
shall be made  and v e r i f i ed by I n st rumen t at i on Pe rson n el.  

b. All pa s s i v e  mea s u remen t s  ( Spect ral An a l y s i s  and Osc i ll oscope 
obs e rv at i on s )  of wav efo rms an d s i gn a l �  f rom powe red i n st rumen t s  
shall  be performed u s i n g  h i gh i n pu t  i mpedance p robe s  or  i n puts  
( Z  = � 1 Meg ohm ) to p rev e nt  l oa d i n g  of s i gn a l s .  

c.  I n  all T i me Doma i n  Reflectomet ry an d I mpedance mea s u remen t s , powe r 
wi ll be removed  f rom the  un i t  un d e r  test  an d low leve l  test  
s i gn als p resc r i bed  i n  Tabl e 4- 1 s h a l l be u t i li zed to perform cabl e 
i n t e g reta ry mea s u remen t s  on t he  a p p rop r i ate  i n s t rumen t at i on cabl e s  
by i n se rt i n g  test  s i gn als on  a p p rop ri at e  con ductors  of C ables 
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FROM SOURCE RANGE DETECTOR PREAMP L I F I ER 
N I -AMP -2 

I T2 3 52 I , I T2 3 56 I , and I T23 54C ( Te rm i n at i on s  s hall be removed , an 
i n -lin e t ri ax i al test  adaptor and cable i n s e rted . T h i s  t r i a x i a l  
test  adaptor an d ca ble w i ll b e  p rov i ded by GPU/ I &C div i s i on for 
these  cable tests . )  

Table 4- 1 Ac t i v e Mea surements  

S i gn al  Pa ramete r  T i me Doma i n  Reflect omet ry I mpedan ce  

Volt a ge 225 mV n omi n al  ( i nt o  50 < 5V rms 
ohm bas e )  

-

F requency - - - 100Hz , 1 kHz , 
10kHz , 100kHz 

C u r rent < lOrnA < 100mA 
- -

Other 225mV , 110 p i c os econ d  - --

pulses  

B .  P re requ i s i t es  

1 .  The  Sh i ft s�pe rv i s or/Sh i ft Fo reman shall be n ot i fi ed for con c u r rence 
p r i o r  to  the pe rforman ce of those mea s u remen t s . 

2 .  I n s t rumen t at i on pe rsonnel shall be a s s i gn ed to a s s i st i n  the pe rfor­
mance  of these  measu remen ts . 

3 .  All mea s u rement s  an d test i n s t rument at i on s hall be i n  cu r ren t cali bra­
t i on ( t raceable to  NBS ) .  

4 .  The  Sh i ft Superv i s o r/Sh i ft Foreman s hall be n ot i fi ed p r i er to s tart i ng 
an d upon complet i on of the  measu remen t s . 

C .  P roc�du re for Performi n g  Meas u remen t s  

Refe rences :  

1 .  Ba i ley Mete r  Company Dwg . No . 6012472K , Nuclea r I n s t rumen t at i on an d 
P rotec t i on System ,  Subsy stem 8 Cabi n et 1 ,  N I -At-IP - 2 .  

2 .  I n s t ruct i on Man ua l  for Sou rce Ran ge  Detector  Hous i n g  As sembly ,  Dwg . 
No . E - 2 1 7 6 ,  WL - 236821 23682A . 



3 .  B u rn s  & Roe 

4. Burns & Roe 

5 .  B u rn s  & Roe 

6 .  I n s t ruct i on 

7 .  I n st ruct i on 
Met e r .  

Dwg . 

Dwg . 

Dwg .  
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33 1 0 ,  Sh . 7 .  

3024 , S h .  42 . 

3045 , Sh . 1 7 .  

r�an u a  1' T ek t ron i x Mode 1 1 502 T i me Doma i n  Reflec tomete r .  

Man u  a 1 , Hewlett Pac k a rd Model 4274 Multi frequency LCR 

8. I n s t ruct i on Man ual ,  Hewlett Pac k a rd Spectrum An alyze r  (Model 1 4 1T , 
85538, 85528 Modu l es ) . 

9 .  I n s truc ti on Manual ,  N i colet Model 444A-26 Spectrum An alyze r .  

1 0 . I n s t r·Jct i on r�anual ,  Tekt ron i x  Model 335  Osc i lloscope . 

1 1 . I n s t ruct i on Man ual ,  Lock heed Sto re-4  Reco rde r .  

12 . I n s t ruct i on Man u al ,  Tektron i x  SC 502 Osc i lloscope .  

1 3 .  TEC Comp os i t e E l ect r i cal  Con n ect i on D i a g ram , N I -AMP - 2  ( see  attac hmen t ) . 

CAB I NET 
S I GNAL CABLE 20- B l  

H i gh Voltage  I T23 54C JA 

L ow Voltage  I T2356 I J8 

S i gn a  1 I T2352 I JC 

1 .  Not i fy S h i ft Su p e rv i s o r/Sh i ft F o reman of sta rt of test  on N I -AMP - 2 . 

2 .  V e r i fy powe r i s  removed* f rom NI -AMP-2  an d i n s e rt GPU t r i a x i al test  adaptor  
an d c able on app rop r i ate  con ductors  of Cables  IT2352 I , I T2356 I , an d IT2354C . 

rNOTE : N I -AMP-2  i s  c u r rently out -of- s e rv i ce an d should not  be i n  a powe red 
con d i t i on .  

S i gn atu re/Date 
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3 .  Remove f i e l d  w i res f rom Cab l e s I T2352 I ,  I T2 356 I ,  and I T23 54C at JA , J B , and J C  
(Cab i n et 20 ) l eav i n g  GPU t r i a x i a l  test  adaptor  a n d  c ab l e attachec  for d i rec t  
mea s u rement s  on f i e l d w i re s i gn a l s  ( a t tached i n  Step 2 ) . 

TERM I NAL S I GNAL ! DE NT. 

JC S I GNAL 

J B  LOW V( 1 5VDC ) 

JA H I GH  V ( 2400'JDC ) 

--

S i gn atu re/Date 

4 .  U s i n g  the  Hew l ett - P ac k a rd Mode l  42 74  ( o r  equ i v a l en t) I mpedance  B r i dge ,  meas u re 
the c apac i tance  an d i mpedance  at the fol l ow i n g  test  po i n t s : 

TEST P O I NT FROM TO 

a .  J C -S i g ( S i gn a  1 ) J C -Ret ( I n n e r  SHLD ) 

b .  J B - S i g ( 1 5VDC ) J B -Ret ( I n n e r  SHLD ) 

c .  JA- S i g { 2400 VDC ) JA-Ret ( 2400 VDC Ret ) 

d .  J C -S i g { S I GNAL ) J B -S i g { 1 5 VDC ) 

e .  J C -S i g ( S I GNAL ) JA-S i g  { 2400 VDC) 

f .  J B-S i g ( 1 5  VDC ) JA- S i g { 2400 VDC ) 

g .  J C- Ret ( I n n e r  SHLD ) J B- Ret { I n n e r  SHLD ) 

I 
� ' . _l JC-Ret ( I n n e r  SHLD ) JA-Ret { 2400 VDC Ret ) 

i . J B- Ret ( I n ner SHLD ) JA-Ret { 2400 VDC Ret ) I 

l 



a. 

b .  

c .  

d .  

e .  

f .  

g. 

h .  

i .  
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Reco rd the da ta  req u i red be l ow :  

Tes t  Po i n t  Capac i tance  Impedance  

Freql!ency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz  100 kHZ 

J C -Si g :  J C - Ret 

J B - S i g: JB - Ret  

JA-S i g :  JA- Ret 

J C - �,ig : J B - S i g 

J C - S i g:  JA- S i g 

J B - S i g :  JA- S i g 

JC-Ret :  J B - Ret 

J C-Ret :  JA-Ret 

J B -Ret:  JA-Ret 
-

S i gn a t u re/Date 

I 

5. U s i n g  the Tek t ron i x  Mode l  1502 (or equ i v a l en t )  TOR un i t ,  peform TOR meas u re ­
men t s  on th ree t e s t  po i n t s . 



R ecord data  bel ow: 

Test Po i n t  

a .  J C - S i g :  J C - R et 

b .  J B - S i g :  J B-Ret 

c .  JA- S i  g :  JA- Ret 
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I n s t rumen t  Stri p 
Settin g s  C h a rt 

Amp l Ran g e  Mu l t  Number 

(S i gn a l  ) 

( lSVDC ) 

( 2400 VDC ) 

S i gn atu re/Dat e  

6 .  U s i n g  t h e  Keith l ey t�odel 144 (o r  eq u i v a l ent DMM ) p erform res i s tanc e  mea s u re­
men t s  on t h e  �es t po i n t s  spec i f i ed an d rec o rd va l u es i n  t h e  spac e  p rov i ded .  

TEST POI NT  FROM LI NK TO LI NK 

a. JC- S i g JC- Ret 
b .  J B- S i g J B-Ret 
c .  JA- S i g  JA-Ret 
r. J C -S i g J B- S i g  
e.  JC- Sig JA- S i g 
f .  J B - S i g JA-S i g 
g. JC-Ret J B-Ret 
h .  JC -Ret JA- R et 
i .  J B-Ret JA-Ret 

POLARITY 

F rom = + ;  To 

RE S I STANCE 

- -

POLARI T Y  

F rom = - ; To = + 

·-

RES I STANCE 

S i gnature/Date 
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***** *-"-*** ***** ***** 

STOP 

***** ***** 

Notify Un i t -2 I &C En g i n eer 

Befo re P roc eed i n g  

***** ***** ***** ***** 

' 

i 
! 

j 
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7 .  Connect f i el d  w i res f rom C a b l � s  I T2352 I ,  I T2 3 56 I , and I T2 3 54C at  JA , JB , and  
JC (C a b i net 20 ) wh i l e  l eav i n g t he  G P U  t r i a x i a l  t es t  adaptor  a nd c ab l e 
( i n sert ed i n  St ep 2 ) att ac hed f o r  f u rth e r  t es t i n g .  

S i gn a t u re/D a te  

8 .  Ap pl y power t o  N I -AMP -2  and wai t a mi n i mum  of  30 mi nutes for  t h e  dev i c e t o  
w a rm-u p .  

9. Rec o rd th e read i n g f rom N I -AMP -2  Readout  Modu l e .  

S I GNAL READ I NG I N  CPS  

N I -AMP -2 
Readout 

1 0 .  Connect  th e FM Recorder  by a Ph one Jack  Connector*  to  th e Count  Rat e  Amp l i f i er 
i n  Con t rol  C ab i net 20 -8 1 and  rec o rd Si gna l - i n f o r  30 mi n utes . 

*Ph one Jac k Ad aptor  a nd Cab l i ng to  connect  th e FM Recorder  w i th th e Count 
Ra te  Amp l i f i er w i l l  be  p rov i ded by GPU  I &C Depa rtment . 

1 1 .  Us i n g a Ke i t h l ey Model 1 7 7  DDM (o r  equ i v a l ent , Ran ge  0 -2000 V ,  P r ec i s i on + 1% ) 
mea s u re t h e  D C  Vo l t a ge o r  cu r rent at  t he  f ol l ow i ng  t es t  po i n t s . 



I 

S I GNALt 

a .  

b .  

*c . 

6 - 27 

I N- S I TU MEASUREME NTS OF CABL E S  AND S I GNALS 
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CAB I NET  20 TE ST L EAD READ I NG 

JC ( + ) Si gna l  
( - ) 

JB ( + )  Low V ( 1 5VDC ) 
( - ) 

JA ( + )  H i gh V ( 2400VDC ) 
( - )  

*CAUT I ON :  2400 VDC 

tAl l mea su rements  u s i n g  G PU  t r i ax i a l  t est  ada ptor  and  c a b l e ( s ee Step 2 ) 

Si gnatu re/Date  

1 2. Us i n g a Tek t ron i x  Model SC502  ( o r  equ i va l ent ) osc i l l oscope observe t he  
d e-c ou p l ed wavefo rm at t he  fo l l ow i n g  t est  poi nt s :  

N OTE : Th e  TEC DC Decoup l i n g C i rcu i t  i s  to be connected wi th  test  po i nt  JC 
u s i n g a GPU p rov i ded adaptor  and rema i n connected u nt i l f i n i sh i n g 
St ep 14 to i n s u re th e i ntegr i ty of i ns t rument at i on ;  see d i a g ram 1 2 - 1 .  



S I GNALt CAB I NE T  20 

a .  JC  

b .  J B  

*c . JA 
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PARAMETER  

S I G  Ph ot o  Ph oto Ph ot o  
T i me Ba se T i me Base Ti me Base 

--

Ve rt Ga i n  
--

Ve rt Ga i n  Ve rt Ga i n  
-- --

Low Ph ot o  Ph ot o  Ph oto 
Vo l t a ge T i me Base  Ti me Base  Ti me Base 

-- --

( 1 5VDC ) Ve rt Ga i n  Ve rt Ga i n  Ve rt Ga i n  
-- --

Hi gh Ph ot o  Ph oto  Ph oto 
Vol t a ge T i me Bdse  Ti me Base  T i me Base 
( 2400V ) Ve rt Ga i n  

--

Ve rt Ga i n  
--

Ve rt Ga i n  
-- --

*CAUT I ON Hi gh Vol t a ge : Us e TEC DC  De coupl i ng C i rc u i t .  

tAl l me a s u rements  u s i n g  GPU t ri a x i a l  te st  ada ptor  and  c a bl e ( see  Step 2 ) . 

--

--

--

--

--

--

Sync the  osc i l l osc ope and  ph otog raph the  wavef orm u s i n g  u p  t o  th ree t i me base  
a nd ve rt i c a l  ga i n  sett i n g s . Mark the  back  of the ph otog ra ph s w i th the i n s t ru ­
ment tag  numbe r an d p a rameter  me asu re d .  

Si g nat u re/Date 

1 3 .  Us i n g a Hewl ett -Pac k a rd Spect rum An a l y ze r  (Mode l s 1 4 1 T ,  8 5 5 3B a nd 8552  o r  
e qu i va l e nt ) pe rf o rm an  a n a l ys i s of t h e  fo l l ow i n g  s i gn a l s f or s pectra l  co r.te nt : 



� I GNALt 

a. 

b .  

*c . 
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CAB I NET  20 PARAMETER PHOTO # 

JC S I GNAL 

J B  Low Vol t a ge 
( 1 5 VDC ) 

JA H i gh Vo l tage 
( 2 400 VDC ) 

*CAUT I ON Hi gh Vol tage : Us e Decou pl i n g C i rc u i t .  

tAl l meas u rements  u s i n g  G PU  t ri a x i a l  te s t  ada ptor  and  c abl e 
( s ee Ste p  2 ) . 

Bef ore photogra ph i ng each sc ope d i s p l ay adjust  ana l yze r for  be s t  s pect ra l  
reso l ut i on ,  Reco rd c r i t i c a l  a na l yze r  pa ramete rs e . g . , RF  ba ndwi dth , RF ban d ­
\-J i dth a n d  sweep  speed o n  re a r  of ph ot o g raph a s  we l l  a s  p a ramete r ana l yzed .  

SPECTRUM ! DENT  F RE QUE NC Y  AMPL I TUDE REMARKS 

S i gnat u re /Date  

1 4 .  Us i n g th e N i c o l et  Mode l 444 F F T  An a l yze r ( o r  equ i v a l e n t )  p e rf orm FFT  anna l y s i s 
f o  s i g na l s f o r  the  f o l l ow i n g  test  po i nt s : 

l 

I 



S I GNALt 

I--

a .  

b .  

*c . 
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CAB I NE T  20 PARAMETER  PHOTO # 
I 

JC S I GNAL 

JB Low Vo l t age 
( 1 5VDC )  

---

JA Hi gh Vo 1 t a ge 
( 2400 VDC )  

i 

*CAUT I ON Hi gh Vo l t a ge : Us e De coup l i ng C i rc u i t .  

tAl l me a s u remen t s  u s i n g  G PU  t ri ax i a l  test  ada pto r  and c ab l e 
( s ee Ste p  2 ) . 

S i g nat u re /Date 

N OTE : DC De coup l i n g C i rc u i t  i s  to be removed whe n  St e p  1 2  i s  f i n i s hed . 

1 5 ,  I n s i de C ab i net 20 pe rf orm u s u a l  e l ect ron i c  ca l i b rat i on s  u s i n g  a p p l i c ab l e 
i n s t rume nt shop p roced u re s .  Att ach  i n s t rument shop  c a l i b rat i on data  sheet a nd 
record any s i gn i f i c ant adju stments  or p robl ems i n  the s pace be l ow . 

P rocedu re Rema rk s Step 

See attached i n s rument shop  p rocedu re data sheet . 

I n st rume nt Sh op  P rocedu re No . 
----

S1 gnatore/Date 
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***** ***** ***** 

NOTE : Not i fy U� i t - 2  I &C En g i n eer  of Comp l et i on of Powe red tes t i n g  before p roce s s i n g .  

***** ***** ***** 

1 6 . R emov e  al l powe r from N I -AMP-2 . 

S i gn atu re/Date 

1 7 .  Remove f i e l d w i res f rom Cab l e s I T2352 I , I T2356 I ,  an d I T23 54C at JA , J B , an d JC 
(Ca b i n et 20 ) l eav i n g GPU tr i a x i a l  test  adaptor  and c ab l e  attac h ed for d i rec t 
mea su rements  on f i e l d  w i r e  s i gn a l s ( attached  i n  Step 2 ) .  

TERM I NAL ! 

JC � 
J B  

JA 

S I GNAL ! DENT . 

S I GNAL 

LOW V ( 1 5VDC ) 

H I GH  V ( 2400VDC ) 

S i gn atu re/Date 
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1 8 .  U s i n g  t h e  Hew l ett-Pac k a rd Mode l  427 4  ( o r  equ i v a l en t ) Imp edan ce  B r i dge , mea s u re 
the  capac i t ance  and  i mpedance at the  fol l ow i n g  test  po i n t s : 

T E ST PO I NT FROM TO 

a .  JC- S i g ( S i gn a 1 ) J C - Ret ( I n n e r  SHLD ) 

b .  J B -S i g ( 1 5VDC ) J B- Ret ( I n n e r  SHL D )  

c .  JA- S i g ( 2400 VDC ) JA-Ret ( 2400 VDC Ret ) 

d .  J C -S i g ( S I GNAL ) J B - S i g  ( 1 5  VDC ) 

e .  J C- S i g ( S I GNAL ) JA- S i g ( 2400 VDC ) 

f .  I J B - S i g  ( 1 5  VDC ) JA- S i g ( 2400 VDC ) 

g .  JC-Ret ( I n n e r  SHLD ) J B-Ret ( I n n e r  SHLD ) 

h .  J C-Ret ( I n n e r  SHLD ) JA-Ret ( 2400 VDC Ret ) 

i .  J B- Ret ( I n n e r  SHLD ) JA-Ret ( 2400 VDC Ret ) 



a .  

b .  

c .  

d .  

e .  

f .  

r .; 0 

h .  

i .  
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Reco rd the  d a t a  req u i red be l ow :  
--

-:-est  Po i nt  Car:;:-:- i tance  I mpedance 

F requency 1 00 Hz  1 kHz 1 00 kHz  1 00 Hz  1 kHz 100  kHz 

JC- S i g :  J C -Ret 

J B- S i g :  J B -Ret  

JA- S i g :  .JA-Ret 

JC - S i g :  J B -S i g  I 
JC- S i g :  JA- S i g 

J B - S i g :  JA- S i g 

,J C - Ret : J B - Ret 

J C -Ret : JA-Ret 

J B - Ret : JA-Ret 

S i gn atu re/Date 

1 9 .  U s i n g  t he  Tek t ron i x  Mode l  1 502 ( or  equ i v a l en t ) TOR un i t  peform TOR mea s u re­
men t s  on t h ree test po i n t s . 



Rec o rd data  be l ow :  

Test Po i n t  

a .  J C - S i g :  JC -Ret 

b .  J B - S i g :  J B- Ret 

c .  JA- S i g :  JA-Ret 

6-34  

I N- S I TU MEASUREME NTS OF  CAB L E S  AND  S I GNALS 
FROM SOURCE RANGE DETECTOR PREAMPL I F I ER 
N I -AMP - 2  

I n s t rument Str i p 
Sett i ngs C h a rt 

Amp l Ran ge Mu l t  · Number 

( S i gn a  1 ) 

( 1 5VDC ) 

( 2400 voc ) 

S i gn atu re/Date 

20 . U s i n g  the  Kei t h l ey Mode l  144 (or  eq u i v a l en t  DMM ) perform res i stance mea su re­
men t s  on the  test po i nt s  spec i f i ed an d record v a l u es i n  the space p rov i ded . 

P OLAR I T Y  POLAR ITY  
---

F rom = + ;  To = - F rom = - ; To = + 

TEST PO I NT FROM L I NK TO L I NK R E S I STANCE RES I STANCE 

a .  J C - S i g JC-Ret 
b .  J B - S i g J B- Ret 
c .  JA-S i g JA-Ret 
d .  J C -S i g  J B - S i g  
e .  J C - S i g JA- S i g 
f .  J B - S i g JA- S i g 
g .  JC-Ret J B-Ret 
h .  J C -Ret JA-Ret 
; , J B- Ret JA-Ret 

S i gn at u re/Date 



\ 

• 
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I N- S I TU MEASUREMENTS OF CABLES  AND S I G NALS 
FROM SOURCE RANGE DETECTOR PREAMP L I F I ER 
N I -AMP- 2  

2 1 .  Con n ec t  f i e l d w i res f rom Cab l es I T2352 I ,  I T2 356 I , a n d  I T23 54C at  JA , JB , and  
JC (C a b i n et 20 ) and  remove GPU  t r i a x i a l  test  adaptor  a nd  c a b l e ( i n se rted i n  
Step 2 ) . 

22 . Not i fy the  Sh i ft Superv i s or/Sh i ft Foreman of  the  conc l u s i on of test i n g  N I -AMP - 2 .  

I he reby c e rt i fy that th i s  Test P rocedu re h a s  been c omp l eted a s  wr i tten a n d  that  
a l l data  h a s  been correc t l y  ente red and  f i l ed a s  requested . 

TEC Represen t at i v e  �------=------- - ----
S i gn atu re/Date 

I n s t rument at i on 
S i gn atu re/Date 
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6 . 3  P rocedu re for P e r f o rmi n g  Mea su remen t s  on a 

Loose P a rt s  Mon i tor  Charge Con v e rt e r  



6 - 37 

I N- S I TU MEASUREME NTS OF CABL E S  AtlD 
S I GNh�S FROM LOOSE PARTS MON I TOR 
CHARGE CONVERTER  YM-AMP - 7025 

M . V .  Ma th i s ,  D i recto r ,  Tec h .  Se rv . D i v . 

PURPOSE : The  pu rpose  of these  mea s u remen t s  i s  to  ga ther  base l i n e data and i n for­
mat i on in  p rep a rat i on fo r remov a l  of  Loo se  Pa rt s  Mon i tor  Cha rge Con v e rt e r  
YM-AMP - 7025  from t h e  Reactor  Bu i l d i n g  TM I Un i t  2 .  T h e  tests  spec i f i ed i n  
th i s  p rocedu re are des i gn ed  t o  a s s e s s  t h e  con d i t i on of t h e  i n -c on t a i nment  
i n s t rumen t modu l e  ( acc e l e rometer , cha rge con v e rte r ) , a s soc i ated c a b l i n g , 
an d readou t dev i c e s . T h i s a s ses smen t wi l l  req u i re the  u s e  of T i me Doma i n  
Re f l ect omet ry ( TOR ) , Impedance ( Z) , Spec t ra l  An a l y s i s { f requen cy doma i n ) ,  
and gen e ra l  osc i l l oscope  observ a t i on s  (w i t h  reco rd i n g )  of wav e fo rms 
from/ to the un i t  un der  test { UUT ) . 

PROC EDURE (ADM I N I STRAT I VE ) : 

A .  L i mi ta t i on s  and P reca ut i on s  

1 .  Nuc l ea r  Sa fety . Loos e Pa rts  Mon i t or  Cha rge Con v e rt e r  YM-AMP - 7025 , 
l ocated  at e l ev at i on 347 ' , i s  pa rt of the ov e ra l l  Loo se  P a rt s  
Su rv e i l l en ce  Sy stem . T h e  un i t  i s  a p a rt o f  t h e  en g i n ee red reactor  
s afegua rds system and  i s  n u l cea r sa fety - re l ated . 

2 .  Env i ronmen t a l  Safety . Loos e P a rt s  Mon i t or  Cha rge Con v e rt e r  
YM-AMP - 7 025  c a n  b e  taken ou t -of  an d restored to se rv i c e s  wi thout  p ro­
duc i n g  a h azard to the  env i ronmen t .  

3 .  P e rs on n e l  Sa fety . The tes t des c r i bed here i n  p roduces n o  add i t i on a l  
person n e l  sa fety hcza rds  other  than norma l l y  a s s oc i ated wi t h  per­
formi n g  i n s t rument  test i n g .  

4 .  Equ i pmen t P rotect i on .  I n  the perfo rmance  of eac h test desc r i bed 
here i n , c a re wi l l  be taken to  i n su re adequate  equ i pment  p rotec t i on as 
fol l ows : 

a ,  I n  a l l c a ses ac t u a l  test hook u p s  t o  the  Un i t -2  i n st rumen t at i on 
sha l l be made and v e r i f i ed by I n s t rumen tat i on Pe rsonn e l . 

b .  A l l pa s s i v e mea s u remen t s  ( Spec t ra l  An a l y s i s  an d Osc i l l osc ope 
obs e rv at i on s )  of wav e fo rms an d s i gn a l s f rom powered i n s t rument s  
s h a l l b e  performed u s i n g  h i gh i n put  i mpedance probes or i n pu t s  
( Z  = � 1 Meg ohm ) t o  p rev en t l oad i n g  o f  s i gn a l s .  

c .  I n  a l l T i me Doma i n  Ref l ectomet ry an d Impedance  mea s u remen t s , powe r 
w i l l  be removed from the  un i t  un d e r  test  an d l ow l ev e l  test  
s i gn a l s p resc r i bed i n  Tab l e  4- 1 s h a l l be  u t i l i zed by i n s e rt i n g  
test  s i gn a l s on app rop r i ate  con ductors of Cab l e I T3606 I . 



Act i v e  S i gn a  1 

Vol t a ge  
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I N- S I TU MEASUREME NTS OF CABLES  AND S I GNALS 
FROM LOOSE PARTS  MON I TOR CHARGE CONVERTER 
YM-AMP - 7 025 

Tab l e  4- 1 Ac t i v e  Mea su rements  

Pa rameter  T i me Doma i n  Ref l ectomet ry I mpedan c e  

2 2 5  mV n om i n a l  ( i n t o  50 < 5V rms 
ohm base ) 

-

F requen cy - - - 1 00Hz , 1 k H z , 
1 0 kHz , 100kHz  

C:; r ren t < lOrnA < 100mA 
- -

Other  225mV , 1 1 0  p i c os ec on d  - - -

pu l ses  

B .  P re requ i s i t es  

1 .  The  Sh i ft Superv i s or/S h i ft Foreman sha l l be  not i f i ed fo r concu rrance  
p r i or  to  the pe rformance  of those  mea s u remen t s . 

2 .  I n s t rumen ta t i on person n e l  sha l l be a s s i gr. ed to a s s i s t i n  the perfor­
man c e  of these  mea s u remen t s . 

3 .  A l l mea s u remen t s  an d test i n s t rumen tat i on s ha l l be i n  c u r rent ca l i b ra­
t i on ( t racea b l e to  NBS ) . 

4 .  The  S h i ft Superv i so r/Sh i ft Fo reman sha l l be n ot i f i ed p r i o r  to sta rt i n g  
an d upon comp l et i on of the mea s u remen t s .  

C .  P roc edu re for Perform i n g  Mea s u remen t s  

Refe rence s : 

1 .  En dev co  Dwg . No . AE - E040 1 , Spec i f i c at i on s  for Mode l  2652M4 Cha rge 
Con v e rt e r  YM-AMP- 7025 ( Sheet 3 of 3 ) . 

2 .  S p ec i f i c at i on Man u a l  f o r  Endevco Mode l 22 7 6  Acc e l e romete r .  

3 .  Bu rn s  & Roe Dwg .  3024 , Sh . 1 0 5 .  

4 .  B u rn s  & Roe Dwg . 3343 , Sh . 2 .  

5 .  B u rn s  & Roe Dwg . 3045 , Sh . 1 7 .  

6 .  B u rn s  & Roe Dwg .  33 1 4 , Rev . 8 .  



STEPS  

7 .  B u rn s  & Roe 

8 .  B u rn s  & Rre 

9 .  I n : L ruct i on 

10 . I n s t ;- uc t i on 
Met e r .  

Dwg . 

Dwg . 
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I N - S I TU MEASUREM�NTS OF CABLES  AND S I GNALS 
FROM �OOSE PARTS MON I TOR CHARGE  CONVERTER  
YM-AMP - 7025 

3 1 74 , Sh . 7 .  

3045 , Sh . 1 7 . 

Man u  a 1 , Tek t ron i x  mode 1 1 502 TOR . 

Man u  a 1 , Hew l ett Pac k a rd Mode l  4274 Mu l t i f requency LCR 

1 1 . I n s t ruc t i on t�an u a l , Hew l ett Pac k a rd Spect rum An a l y ze r  (Mode l  1 4 1 T ,  
8553B , 8552B Modu l es ) . 

1 2 . I n s t ruct i on Man u a l , N i c o l et Mode l  444A- 26 Spec t rum  An a ly z e r .  

1 3 . I n s t ruc t i on Man u a l , Tek t ron i x  Mode l  3 35  Osc i l l oscop e .  

14 . I n s t ruct i on Han u a l ,  Loc k heed Store-4 Reco rde r .  

1 5 . I n s t ruc t i on Man u a l , Tekt ron i x  SC 502 Osc i l l oscope . 

16 . TEC  Compos i t e E l ec t r i c a l  Connect i on D i a g ram , YM-AMP - 7 025 ( see 
attac hmen t ) . 

1 .  Not i fy Sh i ft Su perv i sor  / S h i ft I oreman of sta rt of te. on YM-AMP - 7 02 5 .  

2 .  R emove a l l powe r from YM-AMP - 7 02 5 .  

3 .  O pen TBM l i n k s  4 ,  1 3 . 

4 .  U s i n g  the  Hew l ett-Pac k a rd Mode l  4274 ( or  equ i v a l en t ) I mpedance B r i dge mea s u re 
the  capac i t ance  and i mpedance at the f o l l ow i n g  test  po i n t s . 

TEST PO I NT FROM* Tv'·  

a .  Cab l e I T3606 I ( 4 ) Cab l e I T3 606 I ( 1 3 ) 

b .  Ca b l e  I T3606 I ( 13 ;  fi e l d s i de ) Cab l e I T3606 I ( 1 3 ; c a b i net  s i de ) 

*Numbers i n  pa ren t heses  refer  to Con t ro l  P an e l  8 TBM term i n a l  n umbe rs . 
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I N- S I TU MEASUREMENTS OF CABLES  AND S I G NALS 
FROM LOOSE PARTS MON I TOR  CHARGE CONVERTER 
YM-AMP - 7025 

Record t�e  dat a  req u i red be l ow :  

TEST PO I NT*  CAPAC I TANCE I MPEDANCE 

F requency 1 00 Hz 1 kHz  100  kHz  1 00  Hz 1 kHz  

a .  ( 4/ 1 3 ) t 

b .  ( 1 3 / 1 3 ) t 

*Numbe rs i n  pa ren t h eses  refer  to Con t ro l  P an e l  8 TBM t e rm i n a l  n umbe rs . 

tF i e l d  s i de/C ab i n e t  s i de ac ross open l i n k . 

100 kHz  

5 .  U s i n g  t he  Tekt ron i x  Mode l  1 502 (or  equ i v a l en t  TOR un i t )  perform TOR  mea s u re ­
men t s  o n  t he  t e s t  po i n t s  g i ven  i n  Step 4 .  

Record  t h e  data be l ow :  

I n st rument  S t r i p 
Test  P o i n t* H i gh R Low R Set t i n g s  C h a rt 

@ N ft . @ N ft . Amp l Ran ge  t�u l t  Number  

a .  ( 4/ 1 3 )  

b .  ( 1 3 / 1 3 ) t 

*Numbers  i n  p a ren theses refer  to Con t ro l  Pan e l  8 TBM t e rm i n a l  n umbe rs . 

tF i e l d  s i de/C a b i net  s i de ac ros s open l i n k . 

6 .  U s i n g  t he  k e i t h l ey Mode l  1 7 7  ( o r  equ i v a l en t  DMM ) perform res i stance  mea s u re ­
men t s  on t he  t e s t  po i n t s  spec i f i ed  an d reco rd v a l ues  i n  t he  space prov i de d . 



TEST PO I NT FROM L I NK 

a .  TBM-4 

7 .  C l ose  TBM l i n k  1 3 . 
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I N- S I TU MEASUREMENTS  OF CABLES  AND S I GNALS 
FROM LOOSE PARTS MON I TOR CHARGE CONVERTER 
YM-AMP - 7025 

POLAR I TY 

F rom = + ;  To 

TO L I NK RE S I STANCE 

TBM- 1 3  

- -

POLAR I T Y  

F rom = - ; To 

RE S I STANCE 

= + 

8 .  Connect  t he  TEC Cu rrent Mon i to r/AC Cou p l i n g  Test  F i xtu re to  TBM-� an d TBM- 1 3  
pe r t h e  fol l ow i n g  d i a g ram : 

D lAG� 8-t  

iec (!o Kei :�ly !77)  

Cabine t ��- �� 
S id e  () l 

; �---:r 

k:p 1 1 fier & l?M Cen !�r Conductor ( e:IC ) 

� �  l kv T  y¢,/"o, I 
LPM Ampl t f 1 er Outer Conductor ( BNC } 

Blac� (!o !EC 90 1 )  

7!C CL1'J>�!-.''!' �o:::70R/AC COi..'?L!�G 

Cabl e  I T3593l Center Conducto �  ( B�C)  

Cabl e  I T359;,1 Outer Conductor ( G:.c ) 

ftOTE :  This  c i rcui t provi des add i t fonal: access t o  s igna l s and char;e converter current 

1) Ser1e• cocne c tion o! an �• t er by connecting a BNC �i:b p lugs l ( ! ig�al 
ot ��C connector ) •  and 2 ( g�ou�d o� BNC conne c t o r ) . *  

2 )  Ac c e s s  to the s i gnal through a d e coup l::.ng cap a c i t o r  h p r o-,...ided by � B!:C 
conne c t ing p l u g s  4 ( s ig�l of 3NC) ane 3 ( grou�d of BNC) . *  

* Connec tions provide for  proper p o Lari:y . 
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I N- S I TU MEASUREMENTS OF CABLES  AND S I GNAL S 
FROM LOOSE PARTS MON I TOR  CHARGE CONVERTER 
YM-AMP - 7025 

9 .  Connect a K i et h l y  Mode l 177 DMM (or equ i v a l en t ) in  se r i es  w i th  TBM-4 by con ­
nec t i n g  a BNC ac ross  p l u gs 1 ( s i gn a l ) an d 2 ( g roun d )  ( t h e  two red p l u g s ) of  
the TEC Current Mon i to r/AC Cou p l i n g Test  F i xt u re .  

1 0 .  Con n ec t  a TEC 901 I so l at i on Amp l i f i e r w i t h  a BNC t o  p l u g s  3 ( g roun d )  an d 4 
( s i gn a l ) ( t h e  two b l ack  p l u gs )  of the TEC Cu r ren t Mon i t or/AC Cou p l i n g  Tes t 
F i xt u re .  

1 1 .  Con n ect  an FM Reco rder  to the  output  of the 901 Amp l i f i e r ( t h e  TEC 901 
ope rat i n g  i n  d i ffere� t i a l mode ) an d sta rt the  reco rde r .  

NOTE : Reco rd i n g  w i l l  con t i n ue  t h rough Step 1 8 .  

1 2 .  App l y  power to YM-AMP - 7025 by c l os i n g  a i l  powe r supp l y  l i n k s  ( opened i n  Step 
2)  an d v e ri fy ope rat i on th rough norma l i n s t rumen t at i on p rocedu res . 

1 3 .  U s i n g  the  K i et h l y  Mode l  1 7 7  DMM ( o r  eq u i v a l en t ; P reces i on = � 1% )  mea s u re t he  
cu r ren t at the s i gn a l  t e s t  po i n t . 

CONTROL 
S I GNAL PANEL  8 TEST LEAD SCALE READ I NG 

a .  TBM-4 ( + ) 
TBM- 1 3  ( - )  

l 

S i gn a t u re/Date 

1 4 . U s i n g  t he  K i et h l y  Mode l  177  DMM (or  equ i v a l en t ; Z ;  > 10 1 2  OHMS , Ran ge 0-2000V , 
P rec es i on = � 1% )  mea s u re the  DC Vo l tage  at  t he  s i gna l test  po i n t .  

CONTROL 
S I GNAL PANEL 8 TEST LEAD SCALE READ I NG ----

a .  TBM-4 ( + )  
TBM- 1 3  ( - )  

I I I 
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I N - S I TU MEASUREMENTS OF CABL E S  AND S I GNALS 
FROM LOOSE PARTS MON I TOR CHARGE CONV ERTER 
YM-AMP - 7025 

1 5 .  U s i n g  a Tek t ron i x  Mode l  SC 502 (or equ i v a l en t )  osc i l l oscope  obs e rv e  the  wav e ­
form a t  t h e  s i gn a l  t e s t  po i n t : 

CONTROL 
S I GNAL PANEL 8 PARAMETER 

a .  TBM-4 S I G  P hoto Photo P h oto  
TBM- 1 3  T i me Base  T i me Base  T i me Base  

Vert Ga i n  
--

Vert Ga i n  
--

Vert Ga i n  
--

-- -- --

Sync  the  osc i l l oscope and photograph the  wav eform u s i n g  up  to th ree t i me ba se  and  
v e rt i c a l  ga i n  sett i n g s .  Ma rk the  back  of the photographs  wi th  the  i n s t rument  tag 
numbe r an d pa ramete r  mea s u red . 

S i gnatu re/Date 

16 . U s i n g  a Hewl ett -Pac k a rd Spec t rum Ana l yze r  (Mode l s  1 4 1 T , 85538 , and 8552 , or 
equ i v a l en t )  pe rform an an a l y s i s  of the  test s i gn a l  for  spect r a l  con t en t : 

CONTROL 
S I GNAL PANE L  8 PARAMETER PHOTO # 

a .  TBM-4 S i G  
TBM- 1 3  GNO 

Before photograph i n g  each  scope presentat i on adj u s t  an a l yzer  fo r best  spec t ra l  
reso l ut i on .  Record c r i t i ca l  a n a lyze r  pa ramete rs e . g . , R F  ban dw i dt h , R F  ban d ­
wi dth  a n d  sweep speed on rea r of photograph a s  we l l  as  p a ramete r  an a l yzed . 



SPECTRUM ! D E NT 
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I N- S I TU MEASUREME NTS OF CABLES  AND S I GNALS 
FROM LOOSE PARTS MON I TOR CHARGE CONVERTER 
YM-AMP - 7025  

FREQUENC Y  AMP L I TUDE  REMARKS  

S i gn atu re/Date 

1 7 .  U s i n g  the  N i c o l et Model  444 FFT Ana 1 yzer  (or equ i v a l en t ) perform FFT an a l y s i s 
of s i gn a l s f rom the  s i gn a l  test  p o i n t : 

CONTROL 
S I GNAL PANEL 8 PARAMETER PHOTO # 

OR P LOT 

*a . TBM-4 S I G  
TBM- 1 3  GND 

I f  P SD p l ot s  f rom any one of the th ree s i gn a l s s how h i gh o r  u nu sua l  
amp l i tudes , ut i l i ze  the  zoom featu re to  p rov i de f i n e r  res o l ut i on and  obt a i n 
PSD data i n  t he  frequen cy ban d  of  i n terest . 

S i gn atu re/Date 

18 . Con t i n u e  reco rd i n g  the  output  s i gn a l  f rom YM-AMP- 7025 for a per i od of  10 add i ­
t i on a l  mi n utes . 

1 9 .  Remove a l l power from YM-AMP - 7025  ( same p roced u re a s  Step 2 ) . 



6-45  

I N- S I TU MEASUREMENTS OF CABLES  AND S I G NALS  
FROM LOOSE PARTS MON I TOR CHARGE CONVERTER 
YM-AMP - 7025 

20 . Remov e the  TEC Cu r rent  Mon i t o r/AC Coup l i n g  Text F i x t u re f rom c on n ec t i on s  w i t h  
TBM-4 an d TBM- 1 3 .  

2 1 . Not i fy the Sh i ft Superv i s or/Sh i ft Fo reman of the  con c l u s i on o f  test i n g on 
YM-AMP - 7025 .  

I he reby cert i fy that t h i s Test P rocedu re has been comp l et ed a s  wr i tten and that  
a l l data has been correc t l y  ente red and f i l ed as requested . 

TEC Rep resen tat i v e  
�--�--��---------S i gn atu re/Date 

I n st rumen t at i on 
S i gn atu re/Date 
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6 . 4  P rocedu re for Performi n g  Meas u remen t s  on a 

P re s s u re T ran smi tte r 



6-47  

I N- S I TU MEASUREMENTS OF CABLES  AND 
S I GNALS FROM CORE FLOOD TANK 
PRESSURE CF - 1 -PT4 

M. V .  Mat h i s ,  D ·i recto r ,  Tec h . Serv . D i v . 

PURPOS E : The  pu rpose of these  mea s u rement s  i s  to gat her  ba s e l i n e data  an d i n for­
ma t i on i n  p repa rat i on fo r remov a l  of the  Forse Ba l a n ce  T ran smi t te r  CF- 1 -PT4 
from the  Reactor  Bu i l d i n g  TM I Un i t  2 .  The  tests  spec i f i ed i n  th i s  p roc e­
du re are  de s i gned to a s se s s  the  con d i t i on of the i n -c on t a i n ment  
t ran s m i t t e r  as s oc i at ed cabl in g ,  an d readout dev ices . Th i s  as ses smen t 
wi l l  req u i re the  u s e  of T i me Doma i n  Ref l ec t cmet ry (TOR ) , I mpedance ( Z) , 
Spect ra l An a l y s i s  ( f requency doma i n ) , an d gen e ra l  osc i l l oscope obse r­
vat i on s  (w i t h  record i n g ) o f  wav eforms from/to  the  un i t  under  test  (UUT ) . 

PROCEDURE (ADM I N I STRAT I VE ) : 

A .  L i m i tat i on s  a n d  P recaut 1 on s  

1 .  Nuc l ea r  Sa fety . The un i t  i s  p a rt o f  the  en g i n ee red  react o r  safe gu a rds 
sy stem and i s  n u l cea r sa fety- re l ated . 

2 .  Env i ronmen t a l  Sa f2ty . Force  Ba l a nce  Tran sm i t te r  CF- 1 - PT4 can b e  taken 
ou t -of  an d re stored to serv i c es w i thout  p roduc i n g  a hazard to the  
env i ronmen t .  

3 .  Pe rson n e l  Sa fety . The test  desc r i bed here i n  p roduce s  �o  add i t i on a l  
person n e l  sa fety haz a rds ot her  than  n o rma l l y  a s soc i ated wi t h  per­
formi n g  i n s t rumen t test i n g .  

4 .  Equ i pmen t P rotect i on . I n  the  pe rformance  of each test  desc r i bed 
here i n ,  c a re w i l l  be taken to i n su re adequate  equ i pmen t p rotec t i on a s  
fo l l ows : 

a .  I n  a l l c a ses actua l test  hook up s  to  the  Un i t -2 i n st rumen t at i on 
sha l l be made and  '' e r i f i ed by I n s t rumen t at i on Person n e l .  

b .  A l l pas s i v e measu rements  ( Spec t ra l  An a l ys i s  an d Osc i l l oscope  
obs e rv at i on s ) of wav eforms an d s i gn a l s  f rom powe red i n st rumen t s  
sha l l b e  pe rfo rmed u s i n g  h i gh i n pu t  i mpedanc e  p robes or  i n pu t s  
( Z  = � 1 Meg ohm ) to p rev ent l oad i n g  o f  s i gn a l s .  

c .  I n  a l l T i me Doma i n  Ref l ectomet ry an d I mpedance  mea s u remen t s , powe r 
wi l l  be removed from the  un i t  un der  test  an d l ow l ev e l  test  
s i gn a l s pres c r i bed i n  Tab l e 4- 1 s ha l l be u t i l i zed  to  pe rform cab l e 
i nt e g ret a ry mea s u rement s  on t he  app rop ri ate  i n s t rumen t at i on cab l e s  
by i n se rt i n g test  s i gn a l s o n  approp r i a te  con ductors  of Cab l e 
I T 1 7 22 I . Term i n at i on s  s ha l l be removed  a nd  rep l aced on TB 8- 9 - 3  
of  Cab i n et 1 56 . 
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I N - S I TU MEASUREMENTS OF CABLES  AND S I GNALS 
FROM CORE FLOOD TANK PRESSURE  CF - l - PT4 

Tab l e 4- 1 Act i v e Mea s u rement s  

Act i v e S i gn a l  P a rameter  T i me Doma i n  Ref l  ectomet ry I mpedance  

Vo l t a ge 225 rnV n omi n a l  ( i nt o  50 < 5V rms 
-

ohm base ) 
F requency - --- - 1 00Hz , 1 k H z , 

10kH z , 1 00kHz 
C u r ren t < l OrnA < l OOmA 

- -

Other  225mV , l lO p i c os econ d  - - -

pu l ses 

d .  I n  t he  ca l i brat i on ver i f i c at i on mea s u remen t s  sec t i on , ba se l i n e  
data on the  as - foun d con d i t i on wi l l  be reco rded p r i o r  t o  the  per­
formance  of any adj u stmen t s  or  e l ect ron i c  c a l i b rat i on s .  

B .  P re requ i s i tes  

1 .  The Sh i ft Superv i sor/Sh i ft Foreman sha l l be  not i f i ed for con c u rrence  
p r i o r  to the  pe rformance  o f  t ho se  measu remen t s . 

2 .  I n s t rumen t at i on person n e l  s ha l l be a s s i gned to a s s i s t i n  the  perfor­
man c e  of these  mea s u rement s .  

3 .  A l l measu remen t s  an d test  i n st rumentat i on s h a l l be i n  c u r ren t c a l i b ra­
t i on (t raceab l e  to NBS ) . 

4 .  The  Sh i ft Superv i s or/Sh i ft Foreman s ha l l be n ot i f i ed p r i o r  to sta rt i n g 
an d upon comp l et i o� of the measu rement s .  

C .  P rocedu re for Pe rformi n g  Mea s u rement s  

Refe rences : 

1 .  B u rn s  & Roe Dwg . 3024 , Sh . 20 . 

2 .  S e rv i ce Manu a l  for Foxboro Ser i es E l O  Force-Ba l an ce  T ran smi t t e r .  

3 .  B u rn s  & Roe Dwg . 3304 , S h . 24 . 

4 .  B u rn s . &  Roe Dwg .  I . C .  3343 , Sh . 4 .  
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I N- S I TU MEASUREMENTS OF CABLES  AND S I GNALS 
FROM CORE FLOOD TANK PR�SSURE  CF- 1 - PT4 

5 .  B u rn s  & Roe Dwg . 3343 , Sh . 4 .  

6 .  Bu rn s  & Roe Dwg . 3304 , Sh . 26 . 

7 .  Bu rn s  & Roe Dwg . 3304 , Sh . 23 . 

8 .  B u rn s  & Roe Dwg . 3024 , Sh . 20 . 

9 .  I n s t ruct i on Man u a l , Tekt ron i x  Mode l  1502 T i me Doma i n  Ref l ectomete r .  

10 . I n s t ruct i on Manu a l , Hew l ett Pac k a rd Mode l  4274 Mu l t i  f requency LCR 
Met e r .  

1 1 . I n s t ruct i on Man u a l , Hew l ett Pac k a rd Spect rum Ana l yze r ( t�ode l 1 4 1 T , 
85538 , 85528 Modu l es ) . 

1 2 . I n s t ruc t i on Manu a l , N i c o l et Mode l  444A- 26  Spect rum An a l y ze r .  

1 3 .  I n s t ruct i on Man u a l , Tekt ron i x  Mode l  335  Osc i l l oscop e .  

14 . I n s t ruct i on t�an u a l , Loc k heed Store-4 Reco rd e r .  

1 5 . I n s t ruct i on t�an u a l , Tek t ron i x  SC 502 Osc i l l oscope . 

1 6 . TEC Compos i t e E l ec t r i c a l  Con n ect i on D i a g ram , CF- 1 - PT4 ( see attac hmen t ) . 

CAB I NET  
S I GNAL CABLE 1 5 6  

+ S i g I T 1 722 I TB 8- 9-3/4  

- S i g I T 1 722 I TB 8- 9 - 3/ 5  

SHLD I T 1 722 I TB 8- 9-3/3  

1 .  Not i fy S h i ft  Superv i s o r/Sh i ft Foreman of sta rt of test  on CF- 1 - PT4 . 

2 .  V e r i fy powe r i s  app l i ed to CF- 1 -PT4 . 

3 .  R eco rd present  rea d i n g  f rom CF - 1 - PT4 Readout Modu l e .  
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I N- S I TU ME �SU REMENTS OF C�B L E S  �NO S l GN�L S 

FROM CDRE FL DDD 1ANK PRE SSURE CF - l -?1 4 

S I G NAL READ I NG I N  PS I 

C F - l - PT4 
Readout 

4 .  Remov e a l l powe r from CF - 1 -PT4 . 

S i gnatu re/Date  

5 .  Open l i nk TB 8- 9-3/4  i n  Cab i n et 1 56 .  

S i g nat u re/Cate  

6 .  I n s e rt TEC test  f i xture  ( 1 00 ohm , 1 . 0% res i st o r )  ac ross  open l i n k TB 8- 9 - 3 / 4  
per  F i gu re 6- l to con v e rt 10 - 50 mA s i gn a l  t o  vo l t a ge . 

FI GliRE 6- 1 . 

RED RED 
F I ELD  S I CE  > :J 

1 . 0 7. 

> 
BLACK 

CAB I NET  S I DE 
BLACK 

�OTE : Th i s  c i r cu i t  conve r t s  the 10-50 rn a  s i gnal to 1-5 V f o r  t e s t �ng . 
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I N- S I TU MEASUREMENTS OF CABLES  AND S I G NALS 
FROM CORE FLOOD TANK PRESSURE CF- 1 - PT4 

7 .  App l y powe r to  CF- 1 - PT4 an d wa i t  10  mi n u tes  for i n st rumen t wa rm- u p . 

8 .  Rec o rd p resent  rea d i n g  f rom CF- 1 - PT4 Reaout Modu l e .  

S I GNAL READ I NG I N  P S I  

C F - l - PT4 
Readout 

9 .  Con nect*  d i fferen t i a l  Con d i t i on i n g  Amp l i f i e r (TEC Mode l  90 1 ) to  the Force  
Ba l ance  Tran smi tter  ( TB 8- 9- 3/4 ; i n  Cab i n et 1 56 ) . Con n ec t  Mode l  901  output  to 
FM R�co rder  and  reco rd S i gn a l  for 30 mi nutes . Remove reco rder  when comp l eted . 

*NOTE : Con n ect i on ac ros s ban ana  j ack s  1&2  of cu r ren t -to-v o l tage  text f i xtu re 
( see Step 6 ) . 

10 . U s i n g  a Ke i th l ey Mode l  17 7 DMM ( o r  equ i v a l ent , Range  0- 2000 V ,  P rec i s i on + 1% )  
mea s u re the  DC Vo l tage or cu rren t at the fol l ow i n g  test  po i n t . 

S I GNAL CAB r t:ET 1 56 TEST LEAD READ I NG 

*a . TB 8- 9-3/4  ( + )  S i gn a l  
T B  8 -9 - 3/4  ( - )  

�Ac ros s text f i xtu re ban ana  j ac k s  1&2  ( see Step 6 ) . 

S i gn atu re/Date 

1 1 . U s i n g  a Te k t r on i x  Mode l  SC502 ( o r  equ i v a l en t ) osc i l l o scope  obs e rv e  the  
wav eform at t h e  fo l l ow 1 n g  test  po i n t : 

l 



S I GNJl.L CAB I NET  1 56 

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

6 - 52 

I N-S I TU MEASUREMENTS OF CABLES  AND S I GNALS 
FROM CORE FLOOD TANK PRESSURE C F - 1 -PT4 

PARAMETER 

S I G  Photo Photo  Photo  
T i me Base  T i me Base  T i me 

-- --

Vert Ga i n  Vert Ga i n  Vert 
-- --

*Ac ross test  f i xtu re ban an a  jack s 1&2 ( s ee Step 6 ) . 

Ba s e  
--

Ga i n  
--

Sync  t he  osc i l l oscope and photograph the wav eform u s i n g  u p  to  th ree t i me ba s e  
an d vert i c a l  ga i n  sett i n g s . Ma rk t h e  b a c k  of t h e  photographs  w i th  t h e  i n st ru ­
men t  t a g  numbe r and pa ramete r  meas u red . 

Si gn atu re/Date 

1 2 . U s i n g  a Hew l ett -Pac k a rd Spect rum Ana l yzer  (Mode l s 14 1T , 8553B and 8552 or  
equ i v a l en t )  perform an an a ly s i s  of the fo l l ow i n g  s i gn a l  for  spec t ra l  conten t : 

S I GNAL CAB I NET  1 56 PARAMETER PHOTO # 

*a . TB 8- 9-3/4 S I GNAL 
TB 8- 9-3/4  

*Ac ross tes t f i xtu re ban an a  j ack s 1&2  ( see  Step 6 ) . 

Befor� photog rap h i n g  each scope d i s p l ay adj u s t  an a lyzer  fo r best spec t ra l  
res o l u t i on .  Rec o rd c r i t i ca l  an a l yzer  p a ramete rs e . g . , R F  bandw i dt h , R F  band ­
wi dth  an d sweep speed on rea r  o f  photograph a s  we l l  a s  pa rameter  ana lyzed . 
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I N - S I TU MEASUREM�NTS OF  CABL E S  AND S I GNALS 
FQOM CORE FLOOD TANK PRESSURE CF- l - PT4 

SPECTRUM ! DE NT FREQU E NC Y  AMP L I TUDE  REMARKS  

S i gn atu re/Date 

1 3 .  U s i n g  the N i c o l et Mod e l  444 FFT An a l y zer  ( o r  equ i v a l en t )  perform FFT  ana l y s i s  
of s i gn a l s for the fo l l ow i n g  test  po i n t : 

S I GNAL CAB I NET 1 5 6  PARAMETER PHOTO # 
----

*a . TB 8- 9-3/4  S I GNAL 
TB 8- 9-3/4  

*Ac ross  tes t f i xtu re banana  j ac k s  1&2 ( see  Step 6 ) . 

S i gn atu re/Date 
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I N- S I TU MEASUREME NTS O F  CABLES  AND S I GNALS 
FROM CORE FLOOD TANK PRESSURE CF- 1 - PT4 

1 4 .  I n s i de Cab i n et 1 5 6  perform u su a l  e l ect ron i c  c a l i b rat i on s  u s i n g  app l i ca b l e 
i n st rumen t shop p rocedu res . Attach i n s t rument s hop c a l i b rat i on data  sheet an d 
reco rd any s i gn i f i cant  adj u s tmen ts  or  p rob l ems i n  the space  be l ow .  

P roc edu re Rema rk s Step 

See attached i n s t rumen t shop p rocedu re data  s heet . 

I n s t rument  Shop P rocedu re No . 

S i gn atu re/Date 

1 5 .  Remove a l l power from C F - 1 - PT4 . 

S i gn atu re/Date 

1 6 . Open l i n k s  fo r f i e l d wi res f rom Cab l e I T 1 7 2 2 I at TB 8-9- 3/ 3 ,  4 ,  an d 5 
( Ca b i n et 1 56 ) a n d  remove test f i xtu re ( i n st a l l ed i n  Step 6 ) . 

TERM I NAL S I GNAL ! D E NT . 

TB  8- 9- 3/4  ( + )  S IG NAL 

TB 8- 9 - 3 / 5  ( - )  S I G NAL 

TB 8- 9 -3/3  SH I ELD  

Si gnature/Date 
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I N- S I TU MEASUREMENTS OF CABLES  AND S I GNALS 
(ROM CORE FLOOD TANK PRESSURE  CF- 1 - PT4 

1 7 .  U s i n g  t he  Hew l ett-Pac k a rd Mode l 4274 ( o r  eq u i v a l en t )  Impedance  B r i dge , mea s u re 
the capac i t ance  an d i mpedance at the  fol l ow i n g  test  po i n ts : 

T E S T  PO I NT FROM TO 

a .  T B  8-9- 3/4 ( +  S i g )  TB 8 - 9 - 3 / 5  ( - S i g )  

b .  T B  8- 9 -3/4  ( +  S i g )  T B  8 -9 - 3/3  ( SHLD ) 

c .  TB 8-9- 3 / 5  ( - S i g )  T B  8- 9 - 3 / 3  ( SHLD ) 

Record the data  requ i red be l ow :  

Tes t Po i n t  Capac i t ance  I mpedance 

F requency 100  Hz  1 kHz  100 kHz  100 Hz 1 kHz 1 00 kHz 

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

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

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

S i gn atu re/Date 

1 8 .  U s i n g  the  Tekt ron i x  Model  1 502 (or equ i v a l ent ' TOR un i t  peform TOR mea s u re­
men t s  on  th ree test po i n ts  an d reco rd the data  be l ow . 



Test  Po i n t  

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

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

c .  T B  8 -9 - 3/5 : 3  ( -

6 - 56 

I N-S I TU MEASUREME NTS OF CABL ES  AND S I GNAL S 
FROM CORE FLOOD TANK PRESSURE  CF - l - PT4 

I n st rument  St r i p 
Sett i n gs C h a rt 

Amp l Range  Mu l t  Numbe r 

S i g :  - S i g )  

S i g :  SHLD ) 

S i g :  SHLD ) 

S i gn atu re/Date 

1 9 .  U s i n g  the r � i th l ey Mode l  144 (or  equ i v a l en t  DMM ) perform res i stance  measu re ­
men t s  on th � te s t  po i n t s  spec i f i ed and  record  v a l ues  i n  the  s p a c e  p rov i de d .  

TEST  PO I NT FROM L I NK TO L I NK 

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  

POLAR I T Y  

F rom = + ;  To 

RES I STANCE 

- -

POLAR I TY 

F rom = - ; To = + 

RES I STANCE 

S i gn atu re/Date 

I 
I 

J 
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I N- S I TU ME�SUREMENTS OF CABL E S  AND S I GNALS 
FROM CORE F LOOD TANK PRESSURE C F - 1 - PT4 

20 . C l ose  l i n k s  for f i e l d wi res f rom Cab l e  I T 1 7 2 2 I at TB 8-9- 3 , 4 ,  and 5 
( Cab i n et 1 5 6 )  an d restore power .  

2 1 . Not i fy the S h i ft Supe rv i s or/Sh i ft Foreman o f  t h e  conc l u s i on o f  test i n g  N I -AMP - 2 .  

I hereby c e rt i fy that th i s  Test P rocedu re has  been c omp l eted a s  wr i tten and that  
a l l data has  been correc t l y  en te red and f i l ed as  req uested . 

TEC Rep resentat i v e
�--�

--
��

---------­
Si gnatu re/Date 

I n s t rumentat i on 
S i gnatu re/Date 
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6 . 5  P rocedu re for Perform i n g  Meas u rement s  on a 

D i f fe ren t i a l  P ressu re Tran sm i tter  
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I N- S I TU MEASUREMENTS OF CABLES  AND 
S I GNALS FROM CORE FLOOD TANK LEVEL  
TRANSM I TTER  CF-2 -LT4 

M . V .  Math i s ,  D i rec to r ,  Tec h .  Se rv . D i v .  

PURPOSE : The pu rpose of these measu rement s  i s  to gat he r  ba s e l i n e data  an d i n for ­
mat i on i n  p repa rat i on fo r  remov a l  o f  t he  Core F l ood T a n k  Lev e l  Transm i tter  
CF-2-LT4 from the Reactor  Bu i l d i ng TM I Un i t  2 .  The tests  spec i f i ed i n  
th i s  p rocedu re a re des i gn ed to a s se s s  the con d i t i on of the  i n -c on t a i n ment 
i n s t rumentat i on ( Level  Tran smi tter ) , a s s oc i ated c ab l i n g ,  an d readout 
dev i c es . T h i s asses sment w i l l  req u i re the  use of T i me Doma i n  
Refl ectomet ry ( TOR ) , I mpedance  ( Z ) , Spec t ra l  An a l y s i s  ( f requen cy doma i n ) , 
an d gen e ra l  osc i l l oscope observ at i on s  (w i t h  reco rd i n g ) of  waveforms 
from/to the un i t  un de r test ( UUT ) . 

PROCEDURE (ADM I N I STRAT I VE ) : 

A .  L i m i t at i on s  an d P recaut i on s  

1 .  Nuc l ea r  Sa fety . Core F l ood Tan k Lev e l  Tran smi tter  CF- 2-LT4 i s  pa rt o f  a 
Redun dant Lev e l  Mon i t or i n g  Sy stem l oc ated at e l evat i on 305 ' . The un i t  
i s  pa rt of the en g i n ee red reac tor  s afegua rds sy stem and  i s  nu l c ea r 
sa fety - re l ated . 

2 .  Env i ronmen t a l  Sa fety . Co ,·e F l ood Tank Lev e l  T ran smi tter  C F -2 -LT4 can be 
taken out -of an d restored to  serv i ces  w i t hout p roduc i n g  a haza rd to 
the en v i ronmen t .  

3 .  Person n e l  Sa fety . The test des c r i bed here i n  p roduces  no  add i t i on a l  
pe rson n e l  sa fety haz a rds other  than  n o rma l l y  a s soc i ated wi t h  per­
fo rmi n g  i n st rument test i n g .  

4 .  Equ i pmen t P rotec t i on .  I n  the  performance  of each test des c r i bed 
herei n ,  c a re wi l l  be taken to i n su re adequate eq u i pment p rotec t i on as 
fo l l ows : 

a .  I n  a l l cases  ac tua l test hook ups  to the  Un i t -2  i n st rument at i on 
sha l l be made an d ver i f i ed by I n s t rumen t at i on Pers on n e l . 

b .  A l l pa s s i v e measu rement s  ( Spec t ra l  An a l y s i s  and Osc i l l oscop e  
obs e rv at i on s ) o f  waveforms a n d  s i gn a l s f , ·om powe red i n s t rumen t s  
sha l l b e  perfo rmed u s i n g  h i gh i n pu t  i mpedance p robes or  i n puts  
( Z  = � 1 Meg ohm ) to p revent l oad i n g  of s i gn a l s .  

c .  I n  a l l T i me Doma i n  Ref l ectomet ry an d Impedance  measu remen t s , powe r 
w i l l  be removed from the un i t  unde r test an d l ow l ev e l  test  
s i gn a l s p resc r i bed i n  Tab l e  4- 1 sha l l be u t i l i zed to perform c a b l e 
i n tegreta ry measu rement s  on the  app rop r i ate i n s t rumen t at i on cab l es 
by i n se rt i n g  test  s i gn a l s on app rop r i ate  con ductors of  Cab l es  

1 
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I N- S I T U  MEASUREME NTS OF CABLES  AND S I GNALS 
FROM CORE FLOOD TANK LEVEL  TRANSM I TTER 
CF - 2 - LT4 

I T 1 7 3 0 1  an d I T2 7 5 1C  (Termi n a t i on s  s h a l l be remov ed ) and rep l aced 
on  TB 8- 9 - 3  of Cab i n et 1 56 ) . 

Tab l e 4- 1 Act i v e  Mea s u remen t s  

Act i v e S i gn a  1 Pa rameter  T i me Doma i n  Ref l ectomet ry I mpedance 

V o l t a ge 2 2 5  mV n omi n a l  
ohm bas e )  

( i n t o  50 < 5V rms 
-

F requency - - - 1 00Hz , 1kHz , 
10kHz , 100kHz  

C u r rent < lOrnA < l OOmA 
- -

Other  2 2 5mV , 1 1 0  p i c os ec on d  - - -
p u l ses  

B .  P re req u i s i tes 

1 .  The Sh i ft Superv i sor/S h i ft Foreman sha l l be not i f i ed fo r concu rrence 
p r i o r  to the  perfo rmance  of those measu remen t s .  

2 .  I n s t rument at i on person n e l  s ha l l be a s s i gned  t o  a s s i s t i n  the perfor­
mance  of these  measu remen t s .  

3 .  A l l measu remen t s  an d test  i n s t rumen t at i on s h a l l be i n  cu r rent c a l i bra­
t i on ( t racea b l e to NBS ) .  

4 .  The Sh i ft Superv i sor/Sh i ft Fo reman s ha l l be n ot i f i ed p r i o r  to  s t a rt i n g  
and upon comp l et i on of the measu remen t s . 

C .  P rocedu re for Pe rformi n g  Measu remen t s  

Refe rences : 

1 .  B a i l ey Mete r  Company Tran smi t t e r  #BY-823 1X-A . 

2 .  B a i l ey P roduct I n s t ruct i on E 2 1 - 1 7 .  
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3 .  B u rn s  & Roe 

4 .  B u rn s  & Roe 

5 .  Bu rn s  & Roe 

6 .  I n s t ruct i on 

7 .  I n s t ruct i on 
Mete r .  

Dwg . 

Dwg . 

Dwg . 
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I N- S l TU MEASUREMENTS OF CABLES  AND S I GNALS 
FROM CORE FLOOD TANK TANK LEVEL  TRANSMI TTER  
CF-2 -LT4 

3343 , Sh . 4 .  

3024 , Sh . 20 . 

3045 , Sh . 36F . 

Man u  a 1 , Tekt ron i x  Mode l  1 502 T i me Doma i n  Ref l ectomete r .  

Man u  a 1 , Hew l ett Pac k a rd Mode l  4 2 74  Mu l t i f requen cy LCR 

8. I n s t ruct i on Man u a l , Hew l ett Pac k a rd Spect rum An a l yzer  (Mo i e l  1 4 1 T , 
8553 8 , 85528  Modu l es ) .  

9 .  I n s t ruct i on Man u a l , N i c o l et Mode l  444A-26 Spect rum An a l yze r .  

10 . I n s t ruct i on Man u a l , Tek t ron i x  Mode l 3 3 5  Osc i l l oscope . 

1 1 . I n s t ruct i on Man u a l , Lock heed Store-4 Reco rde r .  

1 2 .  I n s t ruct i on Man u a l , Tekt ron i x  SC502 Osc i l l oscop e .  

1 3 . TEC  Compos i t e E l ec t r i c a l  Con n ect i on D i a g ram , C F - 2 -LT4 ( see  attac hmen t ) .  

CAB I NET 
S I GNAL CABLE  1 56 

+ S i gn a  1 I T 1 7 30 I  T B  8-9- 3/ 1 9  
- S i gn a  1 I T 1 7 30 I TB 8- 9 - 3 / 1 8  

1 1 8  VAC ( H )  I T2 7 5 1 C  TB 8-9- 3 / 1 6  
1 1 8 VAC ( L )  I T2 7 5 1 C  TB 8 -9 - 3/ 1 6  

S h i e l d  I T1 73 0 I  T B  8- 9- 3 / 1 7  
( S i gn a 1 ) 

1 .  Not i fy Sh i ft  Supe rv i s o r/Sh i ft Foreman of sta rt of test  on C F - 2 - LT4 . 

2 .  Ver i fy power  i s  a p p l i ed to CF-2-L T4 . 

3 .  Record p re s en t  read i n gs from C F - 2 - LT4 Readout Modu l e .  
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S I GNAL LEVEL  

C F - 2- LT4 
Readout 

3 .  Con nect  d i fferen t i a l con d i t i on i n g  amp l i f i e r  TEC Mode l  #90 1 ac ross TB 8- 9- 3/ 1 9  
( + )  a n d  / 1 8  ( - ) . Con n ect  output  f rom T E C  Mode l  #901 to  FM Reco rde r a n d  record  
fo r 30 mi n utes . 

4. U s i n g  a Ke i t h l ey Mode l  1 7 7  DMM ( o r  equ i v a l en t , Ran ge 0- 2000 V ,  P rec i s i on + 1% )  
measu re the  CC Vo l tage or  cu rrent at  the  fol l ow i n g  test  po i n t s . 

-

S I GNAL CAB I NET  1 56 

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

b .  T B  8-9-3/ 16  
TB 8- 9-3/ 1 7  

*CAUT I O N : 1 18 VAC 

TEST LEAD READ I NG 

( + )  S i gn a l  
( - ) 

( + )  1 18 VAC 
( - )  

S i gn a t u re/Date 

5 .  U s i n g  a Tek t ron i x  Mode l  SC 502 ( o r  eq u i v a l en t )  osc i l l o scope  observ e  t he  
de-cou p l ed waveform at the fol l ow i n g  test  po i n t s : 



S I GNAL CAB I NET 1 56 ---

a .  TB 8- 9-3/ 1 9  
T B  8- 9-3/ 18  

*b . TB 8- 9 - 3/ 1 6  
TB  8-9- 3 / 1 7  

6 - 6 3  
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PARAMETER 

( + )  S I G  Photo Phot o Photo  
( - )  S I G  T i me Base  T i me Base  T i me Base  

-- --

Vert Ga i n  Ve rt Ga i n  V e rt Ga i n  
-- --

1 1 8  VAC Photo Photo Photo 
Powe r T i me Ba se  T i me Base  T i me Base  

-- - -

Vert Ga i n  Ve rt G 'l i  n V e rt Ga i n  
-- --

*CAUT I ON 1 1 8  VAC ; U s e  X 1 0  P robe . 

-l 
--

--

--

--

Sync  the  osc i l l osc ope and photog raph the  waveform u s i n g  u p  to th ree t i me ba se  
and  v e rt i c a l  ga i n  sett i n g s . Ma rk t he  back of the photographs  w i th  the  i n st ru ­
men t  tag n umbt : an d pa rameter  mea su red . 

S i gn atu re/Date 

6 .  U s i n g  a Hew l ett-Pac k a rd Spect rum An a l yzer  (Mode l s 141T , 85538 and 8552 or  
eq u i v a l ent ) perform an  an a l y s i s  of the fol l ow i n g  s i gn a l  for  s pec t ra l  con t en t : 

S I GNALt CAB I NET 1 56 PARAMETER PHOTO # 

a .  TB 8- 9-3/ 1 9  ( + )  S I G  
T B  8- 9-3/ 18  ( - )  S I G  

Before photograph i n g  each scope d i s p l ay adj u s t  an a l yzer  for best  spec t ra l  
res o l u t i on .  R eco rd c r i t i c a l  an � ly ze r  pa rameters  e . g . , R F  ban dw i dt h , R F  ban d­
wi dth an d sweep  speed  on  rea r of phot og raph  a s  we l l a s  pa :ameter  ana l yzed . 
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SPECTRUM ! D E NT FREQUENCY J' "1PL ! TUDE  REMARKS 

S i gn a t u re/Date 

7 .  U s i n g  the  N i co l et Model  444 FFT An a l y zer  (or equ i v a l en t )  perfo rm FFT ann a l y s i s  
of s i gn a l s for the fo l l ow i n g  test po i nt : 

S I GNAL CAB I NET  1 56 

a .  TB 8- 9-3/ 1 9  
TB 8- 9 - 3/ 18  

PARAMETER 

( + )  
( - ) 

S I G  
S I G  

�­
� 

PHOTO # 

S i gn atu re/Date  

8 .  I n s i de Cab i n et 1 56 perform u s u a l  e l ect ron i c  c a l i b ra t i on s  u s i n g  app l i c a b l e 
1 n s t rument shop  p rocedu res . Attac h i n s t rumen t shop  c a l i brat i on data sh eet and 
record  any s i gn i f i c a nt  adj u s tmen t s  or  p rob l ems i n  the  space be l ow .  
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R ema rk s 

See attached i n st rumen t s hop p rocedu re data s heet . 

I n s t rumen t Shop P rocedu re No . ___ _ 

S i gn atu re/Date 

9 .  R emov e a l l powe r from C F - 2 - LT4 . 

S i gn atu re/Date 

1 0 .  R emov e f i e l d wi res ( i n  tab l e  be l ow )  f rom Cdb l es I T2 7 5 1 C  and I T 1 7 30 I 
( C ab i net 1 56 )  l eav i n g  test con n ec t i on s  attached for d i rect measu rements  on 
f i e l d w i re s i gn a l s ( f rom Step A . 4 . C } .  

I 
I 

I 
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CAB I NET 1 56 S I GNAL ! DENT . 

TB 8-9-3/ 1 9  { + ) S I GNAL 

TB 8- 9-3/ 18  ( - ) S I GNAL 

TB 8- 9 - 3 / 1 6  ( H )  1 1 8 VAC 

TB 8-9- 3 / 1 7  ( L )  1 1 8  VAC 

TB 8-9-3/20 SH I ELD { S i gn a l  J 

S i gn a t u re/Date 

1 1 .  U s i n g  t he  Hewl ett-Pac k a rd Mode l  4274 ( o r  equ i v a l en t ) Imp edance  B r i dge , mea su re 
th e capac i tance  a� d i mpedance at t he  fo l l ow i n g  test  po i n t s : 

TEST PO I NT FROM TO 
-

a .  T B  8-9-3/ 1 9  ( + )  S i gn a  1 TB 8- 9-3/ 18  ( .- )  S i gn a 1 

b .  T B  8- 9-3/ 19  ( + ) S i gn a  1 TB 8- 9- 3/20 Sh i e l d  ( S i gn a 1 ) 

c .  TB 8- 9-3/ 18  ( - )  S i gn a l  T B  8- 9-3/20 S h i e l d  ( S i gn a l  ) 

d .  TB 8- 9-3/ 1 6  1 18 VAC ( H ) TB 8-9-3/ 1 7  118 VAC ( L )  

e .  TB 8- 9- 3 / 1 6  1 1 8  VAC { H )  TB 8- 9 - 3/ 1 9  ( + )  S i gn a  1 

f .  TB 8- 9-3/16  1 18  VAC ( H )  T B  8-9-3/ 1 8  ( - )  S i gn a l  

g .  T B  8- 9-3/ 16  1 1 8 VAC ( H )  T B  8-9-3/20  Sh i e l d  ( S i gn a l ) 



.. 

a .  

b .  

c .  

d .  

e .  

f .  

g .  
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Record  the data req u i red be l ow :  

Test  Po i n t Capac i tance I mpedance 

F requen cy 100 Hz 1 kHz  1 00 kHz  100  Hz  1 kHz 100  kHz  

TB  8-9-3/ 1 9- 1 8 

TB 8- 9- 3 / 1 9- 20 

TB 8-9-3/ 1 8- 20 

TB 8- 9-3/ 16- 1 7  

T B  8-9-3/ 1 6 - 1 9  

TB 8-9-3/ 1 6 - J.a 

TB  8- 9-3/ 1 6 - 20 

I i 

Si gn a t u re/Date 

1 2 .  U s i n g  the Tekt ron i x  Mode l  1502 ( o r  equ i v a l en t ) TOR un i t  pefo rm TOR mea su re­
men t s  at the  fo l l ow i n g  test po i nt s  • 



Record  data be l ow :  
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I n st rument St r i p 
Test Po i n t  Sett i n gs  Cha rt 

Amp 1 Ran ge t1u 1 t  Numbe r 

a .  T B  8-9-3/ 1 9- 18  (_:) S i gn a  1 

b .  T B  8- 9- 3/ 1 9-20  ( + )  S i gn a l jSHLD 

c .  TB 8- 9 - 3/ 1 6 - 1 7  ( 1 18 VAC ) 

d .  T B  8- 9- 3 / 1 6 - 20 ( 1 18 VAC/SHLD ) 

S i gn atu re/Date  

1 3 .  U s i n g  t he  Ke i th l ey Mode l  144 ( or  equ i v a l en t  DMM ) perform res i stance  measu re ­
men t s  on t he  t e s t  po i n ts  spec i f i ed G n d  reco rd v a l ues  i n  the  space p rov i de d .  

T E S T  PO I NT FROM L I NK TO L I NK 

a .  TB 8- 9- 3 / 1 9  T B  8- 9 - 3 / 18  
b .  T B  8- 9 - 3/ 1 9  TB 8- 9-3/20  
c .  TB 8-9- 3/ 1 8  TB 8- 9-3/20 
d .  T B  8- 9 - 3 / 1 6  TB  8-9- 3 / 1 7  
e .  TB 8-9-3 / 1 6  T B  8-9-3/ 1 9  
f .  TB 8-9-3/ 1 6  T B  8- 9 - 3/ 18  
g .  TB 8- 9- 3 / 1 6  T B  8-9-3/20 

P OLAR ITY  

F rom = + ;  To 

R E S I STANCE 

- -

POLAR I T Y  

F rom = - ; To = + 

RES I STANCE 

Si gnatu re/Dc- '- e 

; 
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1 4 .  Con nec t  f i e l d w i res f rom Cab l es I T2 7 5 1C and I T 1 7 30 I  at Cab i n et 1 56 ( see Step 10 ) 
and app l y  powe r .  

1 5 .  Not i fy the Sh i ft  Superv i s o r/S h i ft Foreman of the  conc l u s i on of test i n g  C F -2 - LT4 . 

I h e reby c e rt i fy t h a t  t h i s  T e s t  P roc edu re h a s  been c omp l eted a s  wri tten and that  
a l l data has  been c o r rect l y  en te red and  f i l ed as req uested . 

TEC Rep resen t at i v e 
�--�--��-----S i gn a t u re/Date 

Ins  t rumen tat  i on 
S i gn a t ure/Date 


