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PURPOSE/ORIECTIVE Nl Lc{q 1a

’he pursose of this RT is to supply instrumentation and the methed of usace for
fluctuation testing. The objective is t9 monitor various plant parameters to

R

determine the cause ané possible corrective actions required faor core fluctuations.
All fluctuaticn testing will te performed uncer cther RTs (RT-500).
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ATTACHMENT [ - DESCRIPTION OF TEST

-t

GENERAL DESCRIPTION OF TEST

Varicus instruments will monitor parameters f3r investigaticn of the care
temperature fluyctuations. This information, after being recorded on magnetic
tape, will te sent to San Diege for analysis, accentance, and detarmination
of possible Fixes.

"~

These uarameters will Se recorded on 2 Honeywel! 101 tape recorders sim-

-

ultanegusly. A tape will
tape retained on sita. General plant carametars will be signal conditicned

be sent %3 San Dieqo for analysis and the gther

and multinlexed 2t s=ation 8, main recording station, lTocated in the auxiliary

=z

control room, Staticn & equipment, therefore, consists of signal conditicning
and multiplexing for parametars; plus 2 Honeywell 1Q1 tage recorders anc de-
multiplexing for data play back. Statieon 7, lavel! 7, is loccated in

the norihwest corner of the reactor building, This station consists of sig-
nal conditiening and mu!:i;Xexing equipment. Statiaon 11, level 11, is

located in the southwest corner of the reactor building. This station consists
of signal c:ndi:icning and multiplexing equicment for the CRD'S. Farameters

L]

for stations 6, 7, 11 are listed on sheet 1 of sach Ancendix.

EQUIPMENT QEQUIREMENTS

The equipment utilized for the individual stations shall have suitable zast
ard calibration orocedures. E£quipment shall be tracabie to NBS standards and
shall have up-to-date calibration. The following lists the epplfcacie oro-

cequres.

Digital readout for chromel alumel T/CS (Procedure TCRO)

koneywell FM-Tape Recordars (Procedure HCN-OIRECT-10

G.2. Displacement Prctes (Procadure [.7 rob

506
e & o 3 o \
28K Ac eleromaters (Manufacturer's Caliorat on

236
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"

o

2+ 59 2
t.2C8
Pace 1 o

Keithley Piccamrmeter [ "rocadure Kaith - 1124

Data Control System Multipiexing Zauipment [procedure 2CS-5, 7, 11)

SPND Ampli€ier GAC manufactured (Procecure SPND-1)

8rush Charss: Used on-line 2o determine if fluctuations testing imits
are axceeded. 12 Stm. Gen. cutlet temperatures !narrow i wide range) and
the 6 PPS channels. Steam Generator Computer may be used in Tieu of brush

charts for stesam gererator temps. Pace 8, Tacle

b

1, 11sts brush chart das:

for 2ach recarder.

SCHEQULE RECUIREMENTS

<

This RT doez not define the initial alant condition, test requirements, or
Data Aczuisition test eguip-

schedule for fluctuation tasting. Thersfore, the

-

ment will be used as callad oqut by cther RTs.

INSTRUMENTATION INSTALLATION

©
-

Tha first sheet of Appendixes 1,2,3 1ists the corresponding instruments ¢
each applicable gtatien.

CATA

3.1 General

The data package will call-out the operating instructions, Ch&Ckl sss, and
agpropriate data l1cgs for each station., These shall be filled cut when data
are recorded on tape, Two identical tapes will be made for each %test. ©One
tape will be sent to San Diege for analysis and the other retained at site
until notified by San Oiego to release it for further use. [t should be noted
that both recerders are independent of one ancther and in the event sne
recorder s inoperable the other will still reccrd and that tape will
sent to San Dieco.

-
I

ze

2 Modificatisns to Data Package 366 237
3.2 Modificaticns to Data Packages 6 Z_j
The Staticn Cata Packagesr given in the Appendiges %o this 27 are intended

-

varied or im2rovements in procedurss are deveicced frem operalting exlerfencea.

- |
13
"
r
o
oy
.
O

iGN Cperator may shcw on-the-spet Zaviaticns via a

- =S
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4.0 FIGURES AND TABLZS OF PROBES AND MAGHNETCMETERS

Figure 1, Page 7, shcws the physical lscaticns far the PCRY
Oisplacement progtes and the 34K Accelarometer Probe. Figure 2, Page 3,
shows the physical locaticns for the upcer and lcwer magnetcmetars.
Table 2, Page 3, is the data sheet of sensitivi<ies fcr the OPs and
magnetometsars.

wn
(]

THERMOCOUPLE CONVERSIONS AND MEASUREMENTS

Table 3, Page 10, lists the applicable temperature conversions far th

-

26 T/Cs on Lavel 7.

566 238
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Tadle 2 .
TEMPERATURE CONVERSION TASLE FOR THE 26 TC's ON LEVEL

Millivoles froz

< L 20 Yoltage =o e Secardsd
1630 898.9 7.281 1.503
1600 871.1 36.166 1.392
1550 843.3 35.042 1.279
1500 815.6 33.915 1.167
1450 787.3 32.77% 1,053
1400 760.0 31.629 .938
1350 . b 30.474 ,822
1300 704.4 29.313 70u
1250 876.7 28.149 550
1200 £48.9 25.976 473
11350 621.1 25,798 b b
1100 $93.3 24.817 .237
1050 563.6 23.437 119
1000 $37.7 & B 8 .000
850 $10.0 21.066 -.118
300 4832.2 19.882 -,237
850 454.4 18.77 -,355
800 426.7 17.524 -.473°
750 398.9 16,349 -.590
700 373.1 15.178 -,707
630 343.3 14,012 -.824
6C0 315.6 2,836 -.540
550 287.8 11.703 - 1.083
500 260.0 10.360 -1.%.59
30 i3nie 9.429 -1.282
Q0 2044 8,312 -1.384
350 176.7 7207 -1.504

566 243



RT-508 Rev.3
Page 11 of 20
APSENDIX 1 TO RT-308
DATA PACKAGE FOR STATICN 11

un Ne. cate

Station Qperator

A. INSTRUMENTS
- INSTRUMENT - TRACK NO. CHANNEL NO.
| ;
| MCR0 ! | |
l . . | | "
| CPL-20 Fission Couple | 7 | 14
| FC-20 Fission Champer ; 7 ; 13
| P-20 Orifice delita-? ! 7 | 12
| ND 20 Neutron Jetscisr | 7 ; 11
' TCT 20 He Tarmp. | 7 | ic
’ TCM 20 He Temp. i 7 | 3

TC3 20 He Temp. 7
: us 28 ngaﬁnﬁxcrcpncne ‘ 3 | %
|- MCRD 2 } !
| CPL-43 Fission Couple E ! 14
| FC-43 Fissicn Chamoer , 8 | 13
| P-43 Qrifice delta-? ! 8 , 12
{ NO 43 Neutron Qetector 8 | 1
| TCT 43 He Temp. | 8 } 10
' TCM 43 He Temp. ; 8 1 9
| TCB 43 He Temp. ' 8 | 8
| D-43 Region Vert. 1
| Oisplacement 12 18
! MIC 43 Guiton Micrcphere 10 3C
t

* MCRD 1 is in Regicen 5

-

* MCRC 2 is in Region 35

366 244
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RT-308 Rav.:2
Page 12 of 29
ik 3. INITIAL SET-UP
1. Verify .ne amolifier settings for the screywel: ampiifiers are
as foilows:®
K > ¥ .. ;
| Assambly 3 1 1A8 |
| Signal I3 Me.: ¢PL-20 | FC 20 | P20 1TCT,M,3-20 MIC-20
’ Gain 1 10003X1.] * .00.X.501 128€C;X.0CT 1CQ;41. 100547,
| Fine Gain | OUT | OUT T - 4
{ Qutput ! NORM | NOFM NCRM j NCRM :EaM ,
| Filter | 10(Hz) | 102 10(Hz) 10(H2z) | 1000 (K2, |
| 3tas | QFF | CFF L QFF - -
Assemziy # 11AS |
Stgnal 10 No.:] CPL-43 | FC 43 | P83 | TET,M,3-43 243 Imrc.as |
' zain | 1000;X1.] 1000;X.COM 1080;X.C01 13C3AT,  1CQ;X.00% 3CCC;4..0]
Fine Gain | Ut | ouT | T | ouT ouT | T
| Output NQEM NCRM | NCRM NORM 1 NCRM CONCEM
L Filsar 10(Hz) | 10 f842) | 10(WZ) | 10(H2) N/A 11000 (H2)4
3ias OFF | CFF { QFF - IFF . IFE {
2. Record FL-20 and SC-43 dial and metar rsacings froem the Keithley
picoametars 4142 lecazted in Assembly 11A°. (When '3' is selected 2n
{ the dial, the lcwer meter scile is read nc when '1' {s zelectac
e the ypper scale is read,.
FC-20: 0Ofal . Meter .
FC-43: Dial . Metar

3. Recora the cercantage
lal

ard range “rom the salf-gower neutrsn datectors
A el L .
Sfuu‘ﬁc ang ;’lu"J 10Ca% n

. eF e
8d I -33 ”::- Fimy
-~ - ﬁ - -
SPNC-2C% f Range
SEE——
i s
SPND-43% 1 iange
ST e ———
5 P & tv N Y A i - .
4. Record the velitages fron the Xaman Pcwer Supply 0.Y.M, locatag in
A - 3 LR N
Assambly 1743,
; o L
0161 2’ va"g .
i
Jial 3, CPLed :
P ——
4 e f o
.-!1 -, “iw .
e
Cial 3, P-d3 i
-3 . - - -
13 Py wm=s .
PR———
e 5. Verify tnat the multipiexer in Assemdly 11AT is zowered sn and tne
At N - i
= 220 lights are on, Alsg, 50th switches on the ICV care must te

- . - ‘-
n the dcwn pesition

L
O\
O
nO
S =3
(|



AT-508 Rev. 3

Page 13 of 2
APPEMDIX 2 TO RT-308
JATA PACKAGE FOR STATICN 7

Run No. Jats

Station Operator

A. INSTRUMENTS

INSTRUMENT | TRACK XO. | CHANNEL NO.

!

2€ lower Core He 2 ! 2CHM MPX
temperatures * Same As T.C. Number

5 PCRY Horiz.

DISP. PRCRES
orl 3 13
oP2 2 14
oeP3 3 15
oPd 5 13
oPs 5 14

1 PCRY - Accel., 1 15
Probe (B&K)

12 Core Magnetometars
L] 5 12
L2 3 11
L3 5 10
L4 3 ! i2
L3 B { 1
8 3 10
U1 11 | 185
uz 11 l 14
U3 11 13
ua 1 | 12
us 1 ! 18
us 11 ‘ 10

* Position ¢n MBX Card

566 246
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‘DY - i ce WY - g4 ‘ > - < b £a21 - \

(Please check oFF Slanks or fi11 in 2ata as recuested uUsing JiacCk "2it cen,

o & z

5. Lnitial Setsud -
{RiLR 2

1. Verify that the Fi-1 and FC-2 batteries are sat at +45 VOC anc the
Keithl ey amplifiars are on. . {(1f not "ON“ turn 9n and allcw
a couple of minutas warm up. )

- -

2. Record ; -1 379.F2-4 dial angd metar readings frem the Kaithley siccameters
414A."}nnen 3' is selectad on the 2ial, the lcower meter scale is read ang
when '1' {s selected the upper scale is reag).

FC-1: Qial . Metar .
PC=2: DOial - Mater :

3. Verify that she mulsiplaxer in assembly 7AZ 1s powered cn, ke +22Y and +2V
1ights are on. Also, both switches on the CCVY card must te in CRe cown
position.

. Canfirmation of Channel Integrity
1. Yerify cutput of thermccouplies by use of the digital readout and

log readings on attached "THERMCCOUPLE L3G", Takle ]
- "~ . - - . > s 2 - 4 - - ) /P"ﬂ

NOTE: Chrcmel-alumel thermcccuples =2ave an agproximate cutsuft of (042 MY/TC.
2. Check gain settings of 311 Honeywe mpiifiers are as follows: .

!

Aseampiy ¢ | 713.4.3.8 | 7A3 !

- S—
I | 1

[ Signal 10 # (TC-1) thpy(TC-28 22«

' ; t

3ain | 100 X1 ; 50CC; X .01 i

Fine Gain 3 ouT , ouT ;

Qutaut | NORM | NCE) |

Filter ‘, M/A 10 (42) ’

yﬂ.as “ - > '..'F' .
3. Table 2, Page 16 1ists the measyrements and penetraticn lccaticns

srick number anc channel number for the Multiplax System, Page 17
1ists the thermoccuple dissances for each penetraticn. This nage
griginates and is updateqd via RT-324, An uygcated ooy will Ze
St

Jded in this apgendix.
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508 Rev. 3
e l6of 20

TABLE 2
asurament [ocaticn Thanne] : AQre ]
(Thermgcouple 2! Numper |  Lascation

1 £l ? | : |

2 E? 2 ! 4 ‘

3 £2 3 | 3 ;

4 23 < 5 ~

5 £2 : ! 2 |
8 £2 5 | 3
7 £3 7 | 3
3 £3 8 2 10

9 £3 3 { 11 ;
10 23 10 | 12
1 £4 n i 3
| 12 £ 12 : 14
[ 13 £d 13 15
‘, 14 g4 14 3
15 ES 15 L4
: 16 i3 16 18
: - £S 17 19
| 1 £3 18 20
? 1l €3 12 21
! 27 g5 29 22
I 1 ES 21 23
! 22 £6 22 4
! 23 £7 23 25
} 24 €7 24 26
; 25 £l 25 27
| 28 £7 26 8

derd locaticns 1 and 2 are for Frame Sync.
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SATA PACKAGE FOR STATICM 8
:\'ﬂ‘n .‘c. :a:e f - K
———— -
Ao A - -
Staticn Ccerator
2ecorier |
o ——————
- - oy -
Data Start Data Sad ____ Tapesho. .
Recaoraer 2 g
w——-—:——— - - - Yy
A. Instruments
[ Instrument T Track ‘lumcer Channe 'lumoar |
I 1}
- - b 15
NIM 113323 | : 15
\IM 113843 | ; 5
.. - 1 | 1% {
| NI 1135-3 ‘ | | 13 |
AT qun | i ! 12 {
I M 1130 , ! Yy :
| NIM 1137 2 ‘ .
{‘II.“. 1138 l L, i3 |
| 20T 1112 3 " :
R 2Lt , |
ore Flow Res. i 3 L :
- - 2 13
I1-1233-! l - 12 l
- ] R
Socare o 3 : 11 |
‘:c.w Figsicn Chamber, i 3 : ' 5 }
- - ' ] 1 I R
FC-2 ! | 3 | . \
» 4 '
l.~me Cace ] s - '
g, Initial Set-UD
Jerify the amplifier settings far the =onaywell Ampiifiers 2rg 2s fallgws:
-y = ] .
:ssev-D}y 2 1| o7 3] | Ef‘e
] | '1
Signal IC Neo. q.1) enpy (N-3) | 7 £C1 BC2 A
| { |
~ 2 “ 2000 X A0 I. 2000: % ~"1 H 1860 |
Jd'n “ LNV y (..41 ! wedUy Al i ' Vioy -
fine Zain i out ‘ out ! ou %
Fine Zad ; | .
Cutsut ” Nerm. {| MNerm. {  Merm.
Filter i 10(Hz2) | 16(Hz) | 18 (42
3Mas ! - hs | oFF :
lerify that *=e myltiplexer in assemtly £A4 is Dowerec cn, tne = 227 and #5V
- 1 oy o \ ” - -
14ghts are on. Alse, beth swit¢hes cn ta 0CY card must Se in the <own 2¢sSiTich.
2. Pecarder Salf Tast and Svstem Calibraticn
“heck o0ff Blanks or f£i11 in data 2s recuestad. (heck once (V) for eccriar
and twice (/¢) for recorder 2.
1. Lsad the tsst tapce Der instructicns on recorcer Ses %ape factage clyqtar
P L L -
- 1 .
SIS
2 Sracc 3 I Wald sQTADN .- T e : -
& gss and hold “STCP" unt dicator filuminatas
PRSSR———
3. fun 52 feet (acprax.) using "FAST" and 0" (Cepress "STCP" at aprrsx.
- . -
W fret 0 2llew far clast <own

O

~

<

e



Select 0.337 (15/16) IPS tape speed
Confirm that digits corresponding to tape speed selected aocear in
"IPS" window.

following Stans £.12 are “cr intarnal recorcer calibraticn,

12.
13.

The

Depress "CAL" and confirm status indication.
Confirm calibrate Source is on “INT".
Dearess “REC" and "FWD" simutanequsly. Tape motion degins.

Press "AUTO TEST". ("AUTO TEST" light should come con)

The machine, now serfarms self-test of each channel. “AUTQ TEST" is

~rta g

11 uminated, test 'fohts sequence L3/ZER0; 0.1 IBE/-OEV; SE~ CEV
sequence and cnannel number in "CHANMEL" window steps frem 21 0
At complat’sn of "AUTO CAL", machine stops tape moticn, resets channel
window to "21", and "CAL" indicator is {lluminated steady. [If motion
steos hefare caomnletion of Chap 14 "AUTO TEST", and "CAL" indicator is

.
-
.

b1inking, notify maintenance of failed channel as indicatad in "CHANNEL"
window.) NOTE: In general you should continue to record as this does
not mean acauired data is useless.

Cancel "CAL" status by depressing "CAL" button
Record tape footage: For Recorder ] ____feet. Record tape footage for
Record 2 ____  feet.

following Staps 14-.128 are for System Calibration.

..
&

-—
W

ol
o - O

Denress "REC" and "FWD" simultaneously. Tape meticn tegins

Cycle the calidbrator, located on Panel 5A3, by depressing the calibrate
butten. Cepress HI and LO Cal button thre ugr the ..l’cw'ﬁc pesizion,
in each posfition of the calibrator cutput allew a minimum of 2 faet
(approximately 25 seconds).

Tow 3 High - Tow 3
Jepress "Calibrate" button to place system in cperate mode.
Stop the tape by depressing the "STOP" butten.
This cancels system calibraticn,
Recorder 1 tape footage:

Recarder I tace foctage:
Have ysu exterienced any oroblems?

"
i
[
oy

L
Y
0
“r

NO (1f yes please 2xclain selcw
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Your are now ready for cata acguisition.

- : : ’ \

0. Data Acsuisition 'Check once (v ) for Recorder 1; Check twice (//] for

Recsrier 2)

Start recording by depressing “REC” and "FWl" pushoutions simultanecus:y
on Reccrder ! )

Record time of tage start

Repeat on Recsrder 2

Record Time of %2pe starct

la. Verffg en Assemoli SA] that the main frame lock light 1s on.

START HEZE 7O

£42ING DATA RUN:

-~
-

-

4.

5.

8.
7.
8.

toam

At the camoleticn of she dasa =un 3%30 tape by decressing "STOPY 2ushbutic

S

Enter end of R[ecarder 1 tage run: faet, Recard time 2f tape
step:

.
————————

“
N

Enter end of Recorder 2 tape run: fae%t, Recors time tape stop:

Repeat steos C.14 thru 17 for systemcalibratior.

Recorder 1 %tape footage: faet
Recorder 2 %tape footage: feat

Rewind tape by depressing "FAST" ana "REV" .

Remove %*ape and cut on label

Return Data packages and tapes as directed by Gorden Conklin,
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