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8005070[ppMarch 5,1980.

Mr. R. E. Tiller, Director
Reactor Operations and Programs Division
Idaho Operations Office - DOE
Idaho Falls, 10 83401

PBF CHAMBER CALIBRATION EXPERIMENT OPERATING SPECIFICATION - HJZ-74-80

Dear Mr. Tiller:

Transmitted for your information are three (3) copies of the Experiment
Operating Specification for the PBF Chamber Calibration Test and a

evision (DRR-TFBP-236).

Very truly yours,

h
H. J. Zeile, Mana erc
Thermal Fuels Behavior Program

jh

Attachments:
As stated

cc: R. W. Barber, 00E - 2
W. V. Johnston, NRC - 2
R. W. Kiehn, EG&G Idaho, w/o attach

91bec: TFBP Prograw 5tandard
M. M. Andreason
S. R. Gossmann
T. K. Samuels7c
X. M. Spencer |

L. A. Stephan
Central File
H. J. Zeile - File
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@OPED.NO..

Zy,,,'S''" DOCUMENT REVISION REQUEST ,,aE , C,

@ REGUESTER @ ORR DATE @ CAR NO.

L. A. Stephan TFBP-236

U.]"EN g IQlCABLE) power Burst N EU ff/ Chamber Calibration 00CUMENT ISSUE 0 ATE5 N 0
_

Experiment operating Specification February 1980
Q/ CHECX APPLICA8LE BLANK MANAG{R AP)ROVAL

ATE

PERMANENT CHANGE TEMPORARY CHANGE BULLETIN

@ PRINT OR TYPE PROPOSED CHANGE - NUMBER EACH CH ANGE SEOUENTIALLY IN IST COLUMN AND RECORD PAGE AND di P'OR PARAGRAPH NUMBER9 FOR
'

#

FOR EACH CHANGE. WRi ER'S USE

STEP OR INSTRUCTIONS. REWRITE PARAGRAPHfS) OR FOR EXTENS;VE CHANGES ATTACH REVISED COPY AND STATE " REVISE PER
ITEM PAGE PARA. ATTACHED COPY". FOR NEW DOCUMENT. ATTACH ROUGH 0 RAFT AND STA TE" PREPARE NEW (SP.00P. ETC.) PER ATTACHE 00R AFi".

1 4 6 ' One turbine flowmeter located in the shroud lower extension to
measure orifice flow rate.

2 6 table See attachment 1.
1.

3 12 table See attachment 2.
2.

4 17 table See attachment 3.
4.

5 20 table See. attachment 4.
5.

6 23 table See attachment 5.
'

6.

C
USE CONUNUATION SHEET AS REQUIRED

NEXT ANTICIPATED NEED FOR 00CUMENT WITH THIS REVISION INCCRPCRATED: DATE/ EVENT

@ JUSTIFICATION: ' REASON FOR CHANGE - NUMBER TO CCARESPONO TO ITEM NO. A80VE):@ OTHER 00CUMENTADON AFFECTED:
Items 1, 2, 6 Recording of the flow rate through one of 00C. NO. ORA NO. DATE COMPLETED

the spare flow meter orifices was added to allow measure-
ment of flow to be recorded if the shroud finw meter fail s.

Item 3, a, 5 Another power burst was added (2.7ms -
460MJ). .
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e 4 @OPER.NO.
*

77,",|"" 00CUMENT REVISION REQUEST ,,as , c,

@ REQUESTER @ ORR DATE @ CRR NO.

t.. A. Stephan TFBP-236
@ 00CUMENT NO. (IF APPLICABLE) poWerBurstgg*fEf[fD/ChamberCalibration 00CWENT ISSUE DATE0

EGG-TFBP-5094
_

Experiment operating Spec 1fication February 1980
.. .

( CX APPUCABLE BLANK - MANAG R app 0 VAL ATE

PERMANENT CHANGE TEMPORARY CHANGE SULLETIN w y

@ PRINT CR TYPE PROPOSED CHANGE - NUMBER EACH CHANGE SECUENTIALLY IN IST COLUMN AND RECORD PAGE ANDP'CUARAGRAPH NUMBER ' @ FCR
#

FOR EACH CHANGE. WRITER'S USE

STEP OR INSTRUCTIONS. REWAITE PARAGRAPWS) CR FOR EXTENSIVE CHANGES ATTACH REVISED CCPY AND STATE -REVISE PERITEM PAGE PARA. ATTACHED CCPY FOR NEW 00CUMENT. ATTACH RCUGH ORAFT AND STATE"PREPARENEW (SP.00P.ETC.) PER ATTACHED ORAFT".

1 4 6 ' One turbine flowmeter located in the shroud lower extension to
measure orifice flow rate. ,

2 6 table See attachment 1. .
'

l. .

3 12 table See attachment 2.
2.

4 17 table See attachment 3.
4.

5 20 table See. attachment 4. .

5.
6 23 table See attachment 5.

6.

.

USE CONTINUATION SliEET AS REQUIRED

NEXT ANTICPATED NEED FOR 00CUMENT WITH THIS REVISICN INCORPORATED CATE/ EVENT

@ JUST1FICATiON: TREASON FOR CHANGE - NUMBER TO CORRESPOND TO ITEM NO. ABOVE):
@ OTHER DOCUMENTATION AFFECTED:

Items 1, 2, 6 Recording of the fTow rate through one of c0C. NO. ORA NO. DATE COMPLETED

the spare flow meter orifices was added to allow measure-

ment of flow to be recorded if the shroud flow meter fail s.

Item 3, 4, 5 Another power burst was added (2.7ms -
460MJ).
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Attachment 1
TFBP-DRR-236

TABLE 1. CHAMBER CALIBRATION INSTRUME;:T REQUIREMENTS

Maximum
Instrument Instrument

Mea surement Instrument Location Rance

Local Neutron SPND 0.47m, 2700 3x1017ny
Flux ;

Coolant Pressure Flow Shroud 0-69 MPa
Pressure Transducer Outlet

Cool ant Pressure Flow Shroud 0-17 MPa
Pressure Transducer Outlet

Coolant Inlet TC Flow Shroud Ambient - 630 KTemperature Inlet

Ccolant Temo TC pair Flow Shroud 0-10 K
Rise Inlet and Outlet
Flcw AC Flowmeter Shroud 0-1100 cm3 sOutput Pickoo Coil Inlet ~

/

Power Ion Chamber Plant 0-30 MW
NMS3

Power Ion Chamber Plant 0-30 MW
NMS4

Power Ion Chamber Plant 0 10GW* 1
PPS#1

Power Icn Chamber Plant 0-10GW*
PPSf2

Pcwer Ion Chamber Plant 015 GW+
PPS?3

Power Ion Chamber Plant 015 GW+
PPS#4

Power Ion Chamber Plant 0-100 GW*
TR-1

Pmver Ion Chamber Plant 0-100 GW*
TR-2

:
!Power Ian Chamber Plant 0-100 GW* !.

EV-1
|

Flow Rate Turbine Flowneter 0-2.01/s
Flowmeter- Orifice ,

i

I
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TABLE 2. (continued)
_-.

Lono
T ime. Anticipated Test inlet Shroud Loop

Mode of Duration Reactor Power Temperature Flow Pressure
Operation (as noted) (is noted) (K) (l S) (MPa) Comments/

.2.05 ms 2 hr 70 GW peak 538 0.035 6.45 Sixth chamber linearity
power burst pcwer power burst.

2 hr 22 ro 538 0.085 6.45 Remove irradiated and
install new complement of
flux wiras.

30 m 7ero 538 0.035 6.45 Instrument status check,
R; zero power offset taken,

1 range changes.*

2.70 ms power 2 hr 38 GW peak 538 0.085 6.45 Seventh chamber linearityburst power burst

2 hr Zero 538 0.085 6.45 Remove irradiated and
install new complement of
flux wires

30 m Zero 538 0.085 6.45 Instrument status check, g y,
zero power offset taken, ggg-
range changes.* 7'g

Ei5teady poser 2 he ?? MW 538 0.085 F. 45 Steaav power relia t ic q |33
as m

'

heatina affect tast. 83 n,

8 hr Loop cooldewn. !

--_.

See Table 5 for TLS and amp'lifier- switch positions and ranges
*
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TABLE 4 tXPECTED SIGftALS

Dif f erent ial Chamber Currents (Amperes at Max Power)
Teaperature

Test ( o F) NMS-3 NHS-4 PPS-1 PPS-2 PPS-3 PPS-4 TR-l TR-2 [V-1 EV-2

Strady Power 1.2 1.475x10-6 g,405,30-6 49,95,10-6 42.67x10-6 1.206:10-6 1.218:10-6 1.242x10-6 1.185x10-6 pg,gnto-6 37,5,10-6
15 MW

Strady Power 10.0 2.065x10-6 3,%7,30-6 69,93 x10-6 $9,74,50-6 1.688x10-6 1.705 10-6 3,739,30-6 1.659x10-6 ao,74,30-6sa,s,go-6
21 MW

StraJy Power 12.96 2.655x10-6 2.529:10-6 89,93,10-6 76.82x10-6 2.17x10-6 p,397,10-6 2.236 x10-6 2.133x10-6 52.38:10-667.sul0-6
27MW

Burst M 2.66x10-3 2.27x10-3 0.064x10-3 0.065 10-3 0.066x10-3 0.063 x10-3 1.55x10-1 2.0x10-3
(0.8 Gw)

Burst #2 6.99x10-3 5.tx10-3 0.145 x10-3 0.146x10-3 0.149x10-3 0.142x15-1 3.49:10-3 4.5x10-3
(1.8 GW)

grgtg 12.40x10-3 11.09:10-3 0.314x10-1 0.3166x10-3 0.323x10-3 o,303,30-3 7,57,30-3 g,75,go-1

Burst #4 24.97 x10-3 21.3410-3 0.603:10-3 0.609:10-3 0.621:10-3 0.593x10-3 14.65x10 3 18.7%x10-I
(7.5 CW) MN

wn
Burst #5

_
l.366x10-3 1.380x10-3 1.408:10-3 1,343,g0-1 32.98x10-1 42.50x10-3 7$

(17 GW) C7
:o E3

Burst #6 6.796x10-3 5.53010-3 135.8:10-3 17s.0x10-1 7$
(70 GW) $"

cn w
Burst #7 3.146x10-3 3.002x10~3 73 1x10-3 95.0x10-
(38 CW)

' ~
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1ABLE 5

BURST TESTS SEQUENCE AND PARAMETERS

-

TEST Reactivity Reactor Peak %rst TLS PPS Scram PPS Time Mplifier
Insertion Period Power Energy Position level Scram Range (No.)

($) (ms) (GW) (MJ) (GW) (sec) Full Scale (GW)'
(?R-1, IR-2. EV-1
EV-2. PPS-1 2P,5-2)P
I

1 0.028 none 1/0.05----- ----- 0.015Calib. -1 -----

I _0.028 none I/0.05----- ----- 0.021- Calib. -2 -----

Calib. -3 ----- ----- 0.027 ----- 1 0.028 none 1/0.05

----- ----- 0.027 ----- 1 0.028 none 1/0.05. Radiation
Test

Burst -I 1.218 15.4 0.80 54 5 2.7 0.50 5/1.0

Burst -2 1.'i22 10.6 1.8 86 5 2.7 0.500 6/2.0

Born -3 '1.460 7.5 3.9 130 6 5.40 0.250 7/5.0

qurst -4 1.615- 5.6 7.5 188 8 9.00 0.150 8/10

Burst 5 1.910 3.8 17 300 11 15.00 0.090' 9/20

, Burst -6 2.692 2.05 67 .670 11 15.00 0.090 11/100
*

Burst -7 .2.26 2.70 38 460 11 15.00 0.090 11/100

Note: All burst tests will be started from subcritical.
-4 2=.
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1ABtf 6 INSTRUMfNIAII0td IDENiffirAIION. DAIA CIW4N[I RfC01:0!NG, AND DISPL AY REQIllREMirai left rim 8ER Call 8ttAil0N

_

It u tasa Raqn iro,g a Strip Cheri
Moasue <w nt Instrument locallon Itf+ntifier Recording Ranoes Fr3 uency Response O_lsplay (Parlo.1)i

L o:41 14 -el.em h luu . SP N0 0.47m, 2700 f4EUI Flx 08 10-30-10*3 amp Normil an<f lilah Yes

Coolant h assure PID IPI Dutlet SYS PRfS 70 TT 0-69 MPJ Normil and liigh
Coolant r,"ssure PXO ipr Outlet SYS Pr as 11 11 0-17 MPa Normil an<t liigh

_

Coul ant Insat Temp. TC Flra Shroud IN TtMP 01 Ambient- G E Normal Yes
Inlet (rod) i'

Co31ani Irav Rise IC Pale Firw Shrou.f DCL TEMP 01 0-10K Normal Yas
Inlet on.1 Outlet

' Coolsni e i+ Rate Turbine Flw Shrourt FI OWRAT E 01 0-1.0 I/s r:ormal YasFltwaeter Inlet (ro.1) |'
kiCoslant M Hulput. Firunatar Flew Shroud FLOW RATE 01 0-?000 ift fligh
4m Pickup Coll Inlet PUL5E 'I'"

t.oolant a le.... ..a t e fushine flow ShiouI ILoultAIE 01 0-1 0 1/s tiormal les !
flowmeter inlet (% pare)

f
Poner lon Chamber Plint .REAC POW 0-30 ru llich yesg 14MS-3 30 ta'iS3P1

b Poer Ion Chamber P14nt REAC POW 0-30 mi filoh Yes !,tJMS-4 10 tetS4PT
|g Poer Ion Chan.her Plant REAC POW 0-10 GW *I8 liigh YesPPS-1 20 KPS2PT y# (<

]' co r+ ..Poer lon Chambar Plant REAC POW 0-10 GW *b 6tigh Yes ',0 $ 4
PPS-? 20 KPS?PT o :r

5k ':Po er lon Chsnher Plant RfAC POW 0-16 CW * liigh Yes a :s -

. .

gg PPS-3 .ItwS3PT N"
,

;' '

os ui iPoer line Chamber Plant ItfAC POW 0-16 (M * liigh7M PPS-4 .lMPS4PT ''
q

Poer ton Chamlear Plant HE R POW 0-100 GW * lilah
g IR-1. .lMIRIPT ye,

*

t' .Poer Ice Chimber Plant RfAC POW 0-100 GW * iligh
IR-2 . lf4 Tit?Pi y,, j ''


