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@ REQUESTER @ CRR DATE @ OAR NO
0. T. Sparks

4/15/80 TFBP-241
@ 00CUMENT NO. (iF APPUCA8LE) DOCUMENT TITLE DOCUMENT ISSUE DATE.

TFBP-TR-311 Power-Cooling-Mismatch Test Series, Test PCM-7 205 February 1979
@ CHECX APPUCA8tE.SLANK @ MANAGER APPaovAt cATg

PERMANENT CHANGE ^E
,
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STEPOR INSTPUCTIONS. AEWAITE PAAAGRAPHISI OR FOR EXTENSIVE CHANGES ATTACH REvlSEO CCPY AND STATE -aEVISE PERLTEM PAGE PARA. ATTACHE 0 COPY". FCR NEW CCCUMENT. ATTACH ROUGH ORAFT AND STATE"paEPAAE NEw (SP. 00P. ETCJ PER ATTACHED ORAFT'.

1 5 Fig.1 Replace Figure I with attached figure.
Replace Item '1) with attached.2 6 1 (

3 14 Table Celete one 0.58 a cladding T/C on Rod 207-1, and hot and cold leg
III spool piece RTDs.

4 17 Table Under Instrument for fuel rod 207-1, " Cladding T/Cs (4)" should read
IV " Cladding T/Cs (3)". Celete hot and cold leg soool piece RTDs.

6 J6 Lines "Approximately 30 seconds." should read "2 to 5 minutes."
415

6 26 Line "30 seconds" should read " 2 to 5 minutes."
6

7 26 Para. Replace paragraoh 1 "following the two ... failure propagation." with
I attached paragraph. .

5 26 Para. Replace paragraph 2 "following film ... nuclear operation." with
2 attached paragraph.
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DOC" MENT REVISION REQUEST cess NO.. . -

(CCNTINUATION SHEET).

PAGE CF

iew me..
...um TFBP-241

cRR No

DOCUMENT NO. OP AP9uCABLS CCCUMENT TITLE DOCUMENT ISSUE DATE

TFBP-TR-311 Power-Cooling-flismatch Test Series, Test PCM-7 EOS February 1979
P91NT OR TYPE Po0 POSED CHANGE Pg8gRjACHfHA,NGE ITEM SECUENDALLY IN 1ST COLUVN AND AECCA0 PAGE AND STEP CR PARAGRAPH NUMEER

FCR

WRITER'S

pfg4 gTRpC}C hY" kbN C 0 G hA $0STATf AfPA fNI)SbChC RA
CR " 8 "ITEM PAGE ( CC R E 00C E0 CRAFT".

9 29 Table Item 3 criteria "... pressure increase greater than 1.4 FPa" should
VIII- read "... pressure increase greater than 5 iiPa."

10 30 Para. Replace "(p > 1.4 MPa)" with "(p > 5 MPa)".
1

11 31 Para. Delete 3rd sentence "All those ... becomes inoperable."
'

a
'

12 32 a Table Replace Table IX with attached table.
33 IX

13 34 Fig.a Replace "5. CLADTMP 315-58SD 01" with "G. CLADTMP 225-68 01" and
"17. CLADTMP 045-68 05" with "17. CLADTMP 045-68SD 05".

14 36 Para. Last sentence " Average test rod ... system personnel." should read,

4 " Average test rod ... system personnel, or as orovided by the LWR
fuels research project engineer using a SPND vs. power regression."

15 37 & Table Replace Table X with attached.
38 X

^

16 48 & Check Delete "CLADTMP 315-58SD 01 K ..."; designations for Rod 207-5
49 list cladding TCs should be "CLADTRT045-5805, CLADTMP 135-68S005,

#2 CLADTMP 225-6305, and CLADTMP 315-68 S005".
17 51 & Check Delete "CLADTMP 315-58SD 01 K ..."; Designations for Rod 207-5

52 list cladding TCs should be "CLADTN F045-5805, CLADTMP 135-53 SDOS,
#3 CLADTMP 225-63 05, and CLADTMP 315-68 5005".

18 54 S Check Delete "CLADTMP 315-58 SD01 K ..."; designations for Rod 207-5
55 list cladding TCs should be "CLADTMP 045-5805, CLADTMP 135-685005,

f4 CLADTMP 225-6305, and CLADTMP 315-68 S005".
19 57 a Check Same as 16.

58 list
s5

20 60 a Check Same as 16.
61 list

#6
. .

21 31 Para. Delete 2nd sentence "The surveillance ... during cooldown".
3

10. JIJSTIFICATION:

9 and 10 - Restriction not required. D~D *0'
.3k=11 and 21- Surveillance system not required tor PCM-7.#a w

14 - Provides consistency with previous tests.
15 - Plot requirements redefined.
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DOCUMENT REVISION REQUEST OPER.NO.. .

(CONTINUATION SHEET) op I4_.

PA;E 3

s.'$'""'
CAR NO.

DOCUMENT NO. (IF APPUCABLE) CCCUMENT TITLE DOCUMENTISSUE 3 ATE

TFBP-TR-311 Power-Cooling-Mismatch Test Series, Test PCM-7 EOS February 1979
Par:t CR WPE P90PCSED CHANGE - N BEgACH H NGE ITEM SEQUENTIALLY IN 1ST COLUMN AND RECORD PAGE AND STE? CR PAAAGRAPi4 NUMBER

F0n
WRITERS

$ 0
kNfTAC E CChY" f0ITEM PAGE

ISP.00P?E CPA A. E DOC E , T AC 0G A T ANO STAT 4 C E CAAFT"

22 36 Para. 3rd sentence, delete "for the Experimental Cata Report".
1

23 16 Para. The 5th and Gth sentences " Appendix A... or his alternate." is
1 2 changed'to read " Appendix A contains check lists, consistent with

Table IV, which will be used by TFBP personnel to evaluate instru-
cent performance. Sign offs by the TFBP project engineer (or
alternate) should be incorporated in the Experiment Operating
procedure corresponding to these check lists."

24 23 Para. 2nd sentence "to ensure .. . at 750X." will read "to ansure. . .4 incidental CHF, a r.inimum of 0 cladding thermocouples (0.68 m
clevation) will be attached to a reactor scram circuit set te
activate at 750 K with a delay time of about ? seconds to preclude
shutdown as a result of r.oise signals."

25 24 Para. Final sentence "Following the ... the test begins." Will read
1 "Following preconditioning, the reactor will be shut down to remove

,

the scram actuation from the cladding surface thermocouples."
,

26 35 Para. Delete paragraph "An on-line ... Cata Section."
2

27 35 Para. Insert sentence between 2nd and 3rd sentences to read " Thermocouplej 3 readings will be taken at the outiet of the respective reference
junctions."

JUSTIFICATION

22 - EDR will not be published for PCM-7.
.

23 - New requirement.

24 - Only 0 positions currently available. '

25 - Required, to remove scram circuitry.

25 - i.ot required.

27 - Hi' :e ceaningful comparison with DARS.
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~ DOCUMENT REVISION REQUEST CPEA NO-. .

(c0NTINUATION SHEET) 4-

RAGE CF,

# caw toso-sena
taw s-ni

CPR NO

' 00CUMENT NO (IF APPUCABLE) DOCUMENT TITLE DOCUMENT ISSUE DATE

TFBP-TR-Cll. Power-Cooling-Mismatch Test Series, Test PCM-7 EOS February 1979

P91NT CR TYPS PacPOSED CHANGE - NuuSER EACH CHANGE ITEM SEGUENTIALLY IN tST CCLUMN AND RECCR0 P AGE AND STE? OR P ARAGRAFH NUMBER
FOR EACH CHANGE.

q

WRITERS
STEPCR INSTRUCT!CNS AEWRITE 84RAGRAPWS10R FOR EXTENSIVE CHANGES ATTACH SE',iSED COPY ANO STA'? "*EVtSE PER USEGEM pgG,c

PARA ATTACHED CCPY'. FOR NEW OOCUMENT. ATTACH ROUGH CRAFT ANO STATE" PREP ARE NEW ASP.CCP. ETC ) PER ATTACHED ORAFT".

t

20 36 4.2.1 First sentence "within 48 hours" is changed to "as soon as
practical . "

29 46 Para. "The check lists ... operating procedure." will read "The check
i lists provided in this appendix will be used by TFBP personnel

to evaluate instrument performance during Test PCM-7."

30 48- Check Delete references to not and cold leg RTDs.
62 lists

2-6

.

.

JUSTIFICATION
.

28 - 48 hour requirement may not be realis'ic.

29 - Not required in E0P.

30 - Hot and cold leg spool piece RTDs not installed for FCM-7.
,

D * " ) * ]D 3Y $W o Ju o Ju ju.bdl _,

.. -. . ,



. .

! * Item 7
,

Page 26, Paragraph 1
!

Following the two ONB scoping flow reductions, the shroud coolant flow-
rate will be adjusted to 97% of the minimum observed to initiate film boiling

i
' during the scoping reductions, and the test rod power increased from 30 kW/m
| to 57 kW/m at a rate of 5 kW/m per minute, If no film boiling indication has

been observed after five minutes at constant conditions, the test rod power
- will be reduced to 30 kW/m, the flowrate reducad by 3%, and the test rod power

again increased to 57 kW/m at a rate of 5 kW/m per minute. This procedure

will be continued until the first indication of film boiling in the cluster is

observed. The test conditions will be held constant for two minutes after the
first indication of film boiling to allow evaluation of film boiling propaga-
tion within the cluster. If the center rod measurements do not indicate film
boiling, the coolant flow will be reduced 3% and the test conditions held con-

| stant for two minutes. Additional flow reductions (3%) followed by two minute
hold periods may be required to induce film boiling on the central fuel rod.
Test conditions will be held constant after establishing film boiling condi-
tions on the center fuel rod for three uinutes following indication of failure
of any fuel rod. If rod failure is detected prior to establishing film boiling
on the center rod, the flow will be reduced sufficiently to induce film boiling

I on the center rod and held constant for three minutes. The specified test
operation will allow evaluation of film boiling and fuel rod failure propagation.

Item 8
1
'

Page 26, Paragraph 2

Following film boiling operation, the coolant flowrate wili be increased
.

in small increments until rewet of all fuel rods is obtained, or the shroud
Icoolant flowrate exceeds 4.51/s. During the flow increases, the inlet tem-

perature and test rod power will be held constant. Flowrate increases of 3 to
5% followed by a 10 to 15 second hold are required for the rewet sequence. If

rewet has not been achieved on all fuel rods at the 4.5 t/s flowrate limit, I

the power will be reduced until rewet is attained. The reactor will then be
( scrammed to terminate nuclear operations.
|

|

|

,
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Item 2

!

Page 6, Paragraph 1

j (') Rods 207-5 and 207-6 will each have four cladding surface thermocouples
located circumferentially and axially as shown in Figure 1. Rod 207-1 will have
three thermocouples located as shown on Figure 1. Rods 207-2, 207-3, 207-4 and

207-9 will each have two thermocouples located as shown on Figure 1. Sixteen
of the cladding thermocouples are 1.17 mm outside diameter (spaded junction),e

titanium sheathed, platinum-rhodium (Type S) thermocouples. The other three
will be small diameter (0.71 mm 00) thermocouples, one on Rod 207-1 and two on
Rod 207-5. These cladding therr.ccouples are zircaloy sheathed, Be0 insulated,
W5%Re/W26%Re wires.

!

|
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0. 68.n 0.68m 0.63m
0

Rod 207-1 (45 ) Rod 207-2 Rod 207-3
*

..

Plenum Px0
IFuel TC(0.68m)

'

LVOT
'

(225o 135

0.68m 0.58m[a 0.68m 0.63m

O.68m[a] .58m 0.68m 0.58m
'

0.63m Rod 207-4 Rod 207-5 Rod 207-6

Plenum TC Plenum PxD
Plenum Px0 Fuel TC (0.68m)s.

Fuel TC (0.68m) LVDT
VDT

0.63m 0.6 m 0.68m 0.58m0.63m

0.68m
Rod 207- Rod 207-8 Rod 207-9

*

LVDT LVDT ).

.

.68m

[a] Indicates location of the small diameter (0.71 m) thermocouples
.

a

Fig. 1 Schematic of Test PCM-7 nine-rod cluster, showing the locations
of the fuel rod instrumentation with respect to the bottom of
tne fuel stack.

5
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IA8tE IX

TEST PCM-7 INSTRUMENT IDENilFICATION, DAIA CitAMIEL RECORDING AND DISPLAY REQUIRfMENIS

'

. Frequency Response
Heyuired

Instrument 04taP6F/0NtS Recording - Narrow. ~

Recorded on.Group
, Measurement Instrument Location Identifier Ranges Band PBF/04tS Strnp Chart

'
d

Fuel Rod 207-1 Fhel Rod Elongation LVDT Upper End of Rod CLAD DSP 01 -5 to 25 mm _ lou Hz' ves Yes

,',
Fuel Rod Pressure Kaman 17 MPa PXD Fuel Rod Plenum ROD PRES 01 0 to 17 HPa 100 164 Yes

*

' Fuee Centerline Temp. W 5% Re/W 26% Re IC Fuel C o.68 m FufL TMP 000-68 1 300 to 3500 K 10 Hz YestCladding Surface Temp. Type S 1C 045* - 0.68 :n ' ' CLAD IMP 045-68 4 300 to 2500 K to Hz. VesCladding Surface Temp. W 5% Re/W 26% Re TC 135* - 0.58 m CLAD IMP 135-5851 300 to 2500 K 40 Hz YesCladding Surf ace Temp. Type 5 1C 225* - 0.68 m CLAD IMP 225-68 1 ,300 to 2500 K 10 tiz . ves yes
Yes*

,

Fuel Rod 207-2 ' Cladding Surface Temp.- Type 5 1C 045* - 0.68 m CLAD IMP -045-63 3 '300 to 2500 K to Hz ves yesCladding Surface Temp. Type S IC 225* - 0.68 m CLAD IMP 225-63 2 300 to 2500 K 10 Hz Yes Yes

,
4

Fuel Rod 207-3 Cladding Surface Temp. Type S TC 045" - 0.63 m CLAD IMP 045-63 3 300 to 2500 K 10 Hz Yes YesCladding Surf ace Temp. Type S TC 225' - 0.63 m CLAD.lMP 225-63 3 300 to 2500 K 10 Hz ves YesFuel Rod 207-4 Clado.ng Surface Temp. Type S TC 135* - 0.63 m CL A0 TMP 135-63 4 300 to 2500 K 10 Hz ves
;

,4
. Claddimf surf ace Temp. Type S IC 315* - 0.63 m CLAD IMP 345-63 4 300.to 2500 K 10 Hz ves tes

,y

Fuel Rod 207-5 Fuel Rod Elongation LVOT Upper End of Rod . CLAD b5P 05 -5 to 25 men 100 tiz yes Yes

i

3 fuel Rod Pressure KAMAN 17 W a PXD Fuel Rod Plenum R00 PRES 05 0 to 17 HPa 100 Hz Y.:s Yes
Plenum Temperature W5% RE/W 26% Re Fuel Rod Plenum PLNM IMP 05 300 to 8000 K 10 Hz YesFuel Centerline Temp.

W 51 Re/W 26% Re TC Fuel (t .68 m FUEL THF 000-68 5 300 to 3500 K 10 Hz ves yes
0

Cladding Surface Temp. W51Re/W 26% Re IC 045* - 0.58 m CLAD IMP 045-58 5 300 to 2500 K 10 Hz ves tesCladding Surface Temp. Type S TC 135* - 0.68 m CLA0 1MP 135-6855 300 to 2500 K 10 Hz Ves
*

Cladding Surface Temp. W 5% Re/W 261 Re IC 225* - 0.63 m CLAD IMP 225-63 5 300 to 2500 K 10 Hz YesCladdiraj Surf ace Temp. Type S IC 315* - 0.68 m CL AD IMP 315 6855 300 to 25C0 K - 10 Hz fes '

Fuel Rod 207-6 fuel Rod Elongation LVOT upper End of Rod CLAD DSP 06 - -b to 25 mm 100 Hi yes yes
'

. Fuel Rod Pressure KAMAN 17 HPa PXO Fuel Rod Plenum R00 PRES 06 0 to 17 MP4 100 atz ves
t

Fuel Centerline Temp. W5% Re/W 261 Re @fuel C O.68 m- FUEL IMP 000-68 6 300 to 3500 K 10 Hz ves
1 LCladding Surface Temp. Type 5 TC 045* - 0.58 m CLAD IMP 045-5856 300 to 2500 K 10 Hz Yes

-

Cladding Surface Temp. Type S TC. 135* - 0.58 m CLAD IMP 135-5856 300 to 2500 K 10 Hi Yes

' '

Cladding surf ace Temp. Type S IC 225* - 0.63 m CLAD IMP 225-63 6 300 to 2500 K to Hz vesCladding Surface Temp. Type S TC 315' - 0.68. CLAu IMP 315-68 6 30 to 2500 K 10 Hz tes- Yes
*

Fuel Rod 201-7 fuel Rod Elongation LVOT Upper End of Rod CLAD OSP 07 -5 to 25 men 100 Hz ves b
Yes & >Fuel Rod 201-8 : Fuel Rod Elongation LVDT Upper End of Rod CLAD DSP 08 -5 to 25 mm 100 Hz Yes tes

4

"g'; Fuel Rod 207-9 Cladding Surfxe Temp. Type S TC - 135* - O a CLAD TMP 135-68 4 300 to 2500 K lo Hz' Yes Yes

x

Cladding Surface Temp. Type S IC 315* - 0.,o a CLAD IMP 315-68 4 300 to 2500 K 10 Hz ves yes
. . ;

1

.
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IAdLE lt (cont inued)

f'raquer y ,y,g,
N'SPC+8 '

dh d -
atequ wd, e, ,,

lastrument Ptd /UM5 8: arrow 5 trip *

Grcup Miaasue a: ment j nstrument localion* loentiticr elecording 8teentes Bano Pg/ Dant $ Chart
test Ir46n Coolant Pressue e lbsG li Wa Pau tower fest Abscasaaly SV5 P6tt'b LO-l/ ul O tu li We tuu Ha ves yes *

Coulant Pressiae EG1G 69 MPa PAD uppes lest Assembly $15 Pkt5 Hi-69 02 0 to 69 Wa 500 H4 Ves

Coolant Inlet lemperature type K IC Flow $hroud inlet im El IMP 0004 3u0 tu 900 K 10 He Ves Ves
Coolant latet temperature type K (C Flow Shroud inlet IntEi im 0002 300 tu suo K to ett tes,-

Coolant Outlet Temperature Type K IC " Flow Shroud Outlet ou! IMP 0004 30u to 900 K to H2 Ves,

Coolant Outlet lemperature Type K IC Flow 5hroud Outlet Oui IW 0002 300 to 900 K to Ha yes"

Shroud Pressure Orop AP PRD Shroud inlet and Outlet 5HR0 Dit PR5 0 to 79 KP4 to eli ves
. Shroud Coolant leep. Rise Type 1 AT TC Top & Bottum fuel Saroud DCL IMP Sem 0001 0 tu 3h K to 644 res
'. $hroud Coolant leap. Rise Type I AT IC lop & Bottum f uel Shroud D(L IMP $1R 0u02 0 to 35 K 40 Ha ves

Shroud Coolant temp. R6te type i Al IC fop & Bottum f uel 5hroud Dit IMP Sim Dou) O to 35 K 10 He tes yes,

Shroud Coolant Temp. Rlie - Type I AT IC lop & 80ttom fuel Shroud DEL IMP $le 0004 0 to 35 K 40 Ha ves,
Recomb 6ned Coolant Temp. Rise type i AI IC fop & Bottom of Assembly DfL |MP ASM 0005 0 to 25 K 10 Hz Ves Ves
Recombined Coolant Icep. Rise Type I AI TC Top & Bottum ut Assembly 0(L TW ASM 0006 0 to 25 K 10 est ves
Recua66ned Coolant fewp. Rise type I Al IC Top & Bottum of Assembly DEL IMP A5M 0u07 0 to 25 K 10 Hz ves
Necumbined Coolant imey. Rise Type I Al IC fop & Bottom of Assembly 0(L IMP A5M 0008 0 to 25 K 40 Hz ves

Coolant Flow, IPT Flow Turbine Init Spool Piece IC FLOW la IC-us O tu 15 1/s 100 Hs Ves yes
Coolant Flow, Assembly Flow lurbine Upper fest Irata AS$1M FLOW IPI-02 0 to 15 t/s luo na ves

Coolant Flow, Shroud Flow furbine Lower Shroud Estention FluuuAIE to on o to 51/s 100 Hs Ves.

Coolant Flow, Shroud Flow turbine Lower ShrouJ Entent60n FLOWRAIE uP 02 0 to 5 1/s 100 Hz les les
-

Neutrun F lum No. Ib SPN0 Shroud, 90 - 0.152 m Ntui FtX 090-01 0.4 tu 450 nA lu Hz les
Neutron Flum NO. 2 SPND Shroud, 90* - 0.304 m NEul f L1 090-02 0.1 to 450 nA lo Ha ves
Neutron Flum No. 3 SPNG Shruud, 90* - 0.457 m Ntul FL1 090-03 0.1 to 150 nA 10 Ha Tes yes
Neutron Flum No. 4 $PMD Shroud, 90* - 0.610 m siCui fit 090-04 0.4 to 150 nA 10 Hz ves
Neutrun F lua No. 5 SPNG Sheoud, 90* - 0.162 m Ntui FL1 090-05 0.6 tu 450 nA 10 H - ves
Neutron Flum No. 6 $PNu Shroud, 270* - 0.152 m soful FL1 270-06 0.4 tu 450 nA 10 Hz. ves
Neutron Flun No. 7 $PND Shroud, 270* - 0.304 m NEu!FLX 220-07 0.8 to 150 nA 10 Ha ves .

Neutron Flua No. 8 $PND Shroud. 210* - 0.457 m Ntui FtX 2/0-0a 0.l to 150 nA 60 He tes yes
Neutrun Flua No. 9 SPhD Shroud, 270* - 0.610 m Nful FLA 270-09 0.1 to ISO nA 40 H Ves
Neutron Flua No. 10 SPNG ShrouJ. 210* - 0.762 m NEUI FL A 270-10 0.1 to 150 nA 10 Hi ves

F iss tun Pa uJoc t Gross Gam.4 ltate Gmuna Detector FPDS FPGAMMA fPGul 10 to 106 cts /s 100 H Ves Yes
Detect 6un System Gross Gamma ltate Genoa Detector FPOS FPGAMMA FPG02 10 t 10 c a s/s 100 Its yes

Gsoss Gensma Rate Gamma Detector FPp5 FPGAMMA iPG03 10 to 106 rtsfg too u, -yes
Gruss Neutrun Rate Neutron natectur FP05 fPNtui FPN04 10 to 106 cts /s 100 Ha ves Yes
FPD5 Sample Icap. Type K TC FPD5 FPitMP iProl 300 to 700 K 400 H4 ves 8

,FP05 Flow Rate Turbine Flowmeter FPOS iPFLOW IPF06 0 to 63 (m3 s 100 H2 res/
FP05 Flow Rate Turb6ne FInwmeter FP05 fPFLOW F Pt 02 0 to 63 cal s too H2 Ves/

Plant IPI Delta Pressure AP PID Plant IPI DELP PI0l O to 2.0 MP4 e00 Hz Ves MSystem Pressure PXD Plant 5YS PetL5 PIO2 0 tu 17 MP4 100 He ses
toop F low Ventur6 Plant LOOP FLOW PIO3 0 tu 62 t/s 10 H2 Tes

Coolant reaperature RIO Inlet Spool P6ece 10 IMP INLfi ILU3 300 to 900 K to Hz Ves, ,

Core Power ton (haaber Plant RfAC POW PP51 0 to 30 MW 10 H2 Ves
Cere Power lun Chamber Plant RfAC POW PPS2 0 to 30 MW 10 Hz tes
Caue Power lon Chamber P lant RfAC POW NM5 02 Pi 0 to 30 MW 10 Hz Ves
Core Power lon Chamber Plant RfAC POW NM5 03 PI O tu 30 MW 10 Hz ves
Core Power lon Chamber Plant REAC POW NM5 04 PI O tu 3d NW to H2 Ves

_

BED
4. All elevations measured f rom bottom of f uel sta(k. fb. $PN0's will requis'c chasueels for gmana Cumpensation avut polar 4ty.
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TABLE X ,

PLOTS FOR PCM-7 QUICK LOOK REPORT

Vertical Axis Horizontal Axis
Page Test Phase

Plot Parameter Range Parameter Range / Units Orientationb Covered

1. Rod Elevation 0 to 1.0 m NEUT FLX 090 03 0 - 100 nA Vertical Power Calibration
NEUT FLX 270 08 0 5, 10, 15 0 20 MW

2. Reactor Fower 0 to 25 MW Time Minutesa Horizontal DNB
Average Test Rod Power 0 to 60 kW/m Time Minutes

1

3. CLAD DSP 01 -2 to 10 mm Time Minutes Horizontal DNB
CLAD DSP 05 -2 to 10 nm
CLAD DSP 06 -2 to 10 nm
CLAD DSP 07 -2 to 10 mm
CLAD DSP 08 -2 to 10 nm

4. Average Test Rod Power 500 to 60 kW/m Time Minutes Horizontal DNB
FUEL TMP 000-68 1 500 to 3500 K
FUEL TMP 000-68 5 500 to 3500 K
FUEL TMP 000-68 6 500 to 3500 K

5. CLAD TMP 045-68 1 500 to 2000 K Time Minute llorizontal DNB
CLAD TMP 135-58S1 500 to 200) K
CLAD TMP 225-68 1 500 to 2000 K

6. CLA0 TMP 045-68 2 500 to 2000 K Time Minute Horizontal DNB
CLAD TMP 225-68 2 500 to 2000 K
CLAD TMP 135-68 9 500 to 2000 K
CLAD TMP 315-68 9 500 to 2000 K

7. CLAD TMP 045-63 3 500 to 2000 K Time Minute Itorizontal DNB
CLAD TMP 225-63 3 500 to 2000 K
CLAD TMP 135-63 4 500 to 2000 K
CLAD TMP 315-63 4 500 to 2000 K



- - -_- - ---.

*
.

'

TABLE X (continued) '

Vertical Axis Horizontal Axis
Page Test Phase

Plot Parameter Range Paraneter Range / Units Orientation Covered

8. CLAD TMP 045-58 5 500 to 2000 K Time Minute Horizontal DNB
'

' CLAD TMP 135-6855 500 to 2000 K
CLAD TMP 225-63 5 500 to 2000 K
CLAD TMP 315-6855 500 to 2000 K

9. CLAD TMP 045-58 500 to 2000 K Time Minutt Horizontal DNB
CLAD TMP 135-58 500 to 2000 K
CLAD TMP 225-63 500 to 2000 K
CLAD TMP 315-68 500 to 2000 K

10. FUEL TMP 000-68 5 500 to 3500 K Time Minutes Horizontal DNB

FRAP-T4 Fuel TMP (0.68 m) 500 to 3500 K

11. Average Test Rod Power 0 to 60 kW/m Time Minutes Horizontal DNB
ROD PRES 01 0 to 20 MPa
ROD PRES 05 0 to 20 MPa
R00 PRES 06 0 to 20 MPa

12. CLAD TMP 135-6855 500 to 2000 K Time Minutes Horizontal DNB
CLAD TMP 315-6855 500 to 2000 K
FRAP-T4 CLAD TMP (0.68 m) 500 to 2000 K

13. CLAD TMP 135-6855 500 to 2000 K Time Minutes Horizontal DNB
CLAD TMP 315-6855 500 to 2000 K
CLAD TMP 315-6856 500 to 2000 K

14. CLAD DSP 05 -2 to 10 mm Time Minutes Horizontal DNB
FRAP-T4 CLAD DSP 05 -2 to 10 mm
Average Test Rod Power 0 to 60 kW/m

-
i
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TABLE X (continued) ,

Vertical: Axis Horizontal Axis
Page Test Phase

; Plot Parameter Range Parameter Range / Units Orientation Covered

15.. SYS PRES ~ LO-17 1 10 to 20 MPa Time Minutes Horizontal DNB
INLT TMP- 0001 500 to 700 K
OUT TMP 0002 500 to 700 K
IC FLOW IN.IC-01 -0 to 15 1/s

16. INLT TMP 0001 500 to 700 K Time Minutes Horizontal DN8
INLT TMP 0002 500 to 700 K~ -

FLOWRATE LO 01 0 to 5 1/s
FLOWRATE UP 02 0 to 5 1/s

17. IC FLOW IN IC-01 0 to 15 1/s Time Minutes Horizontal DNB
ASM FLOW IPT 02 0 to-15 1/s
Average Test Rod Power 0 to 60 kW/m

18. -CLAD TMP. 045-68 1 500 to 2000 K Time Minutes Horizontal uks
CLAD TMP 225-68 1 500 to 2000 K
CLAD TMP 135-68 9 500 to 2000 K
CLAD TMP 315-68 9 500 to 2000 K

,

19. Average Test Rod Power 0 to 60 kW/m Time Minutes Horizontal DNB
FPGAMMA FPG 01"

FPGAMMA -FPG 02
FPGAMMA FPG 03
FP NEUT FPN04

20. CLAD DSP 01 -2 to 10 mm Time Minutes Horizontal DNB
R00 PRES 01 0 to 20 MPa
CLAD TMP 045-68 1 500 to 2000 K
CLAD TMP 225-68 1 500 to 2000 K
FUEL TMP 000-68 1 500 to 3500 K '

- _ - _ - _ _ _ _ _ _ _ _ _ _ _ __
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TABLE X (continued) '

Vertical Axis Horizontal Axis
,

Page Test Phase
Plot Parameter Range Parameter Range / Units Orientation Covered

21. CLAD DSP 05 -2 to 10 mm Time Minutes Horizontal DNB
R00 PRES 05 0 to 20 MPa
CLAD TMP. 135-6855 -500 to 2000 K
CLAD TMP 315-6855 500 to 2000 K
FUEL TMP 000-68 5 500 to 3500 K

22. CLAD DSP 06 -2 to 10 nm Time Minutes ' Horizontal DN8
R0D PRES 06 0 to 20 MPa
CLAD TMP 315-68 6 500 to 2000 K
CLAD TMP 225-63 6 500 to 2000 K
FUEL TMP 000-68 6 500 to 3500 K

23. CLAD TMP 135-5851 500 to 2000 K Time Minutes Horizontal DN8
CLAD TMP 045-5865 500 to 2000 K
CLAD TMP "045-58 6 500 to 2000 K

-CLAD TMP 135-58 6 500 to 2000 K

24. CLAD TMP 045-63 3 500 to 2000 K Time Minutes Horizontal DN8
CLAD TMP 225-63 3 500 to 2000 K
CLAD TMP 135-63 4 500 to 2000 K
CLAD TMP 315-63 4 500 to 2000 K
CLAD TMP 225-63 5 500 to 2000 K-

CLAD TMP 225-63 6 500 to 2000 K

25. NEUT FLX 090 03 0 to 150 na Test Rod Power 0 to 60 kW/m Horizontal Power Cal and
NEUT FLX 270 08- 0 to 150 na Preconditioning

26. INLT TMP 001 500 to 650 K Time Hours Horizontal Entire Test
FLOWRATE- 0 01 0 to 5 1/s .
TEST R00 PEAK POWER 0:to 60 kW/m
REACTOR POWER 0 to 25 MW

a. Zero time should coincide with the initial indication of DNB.
b. Plots are to be full-page, oriented vertically or horizontally.


