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[tem 7

Page 26, Faragraph |

Following the two DNB scoping flow reductions, the shroud coolant flow-
rate will be adiusted to 97% of the minimum obcerved to initiate film boiling
during the scoping reductions, and the test roc power increased from 30 kW/m
to 57 kW/m at a rate of 5 kW/m per minute. If nc 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
observ-d. The test conditions will be held constant for two minutes after the
first indication of f{lm 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 beiling on the central fuel rod.
Test conditions will be held constant after establishing film boiling condi-
tions on the center fuel rod for three minutes following indication of failure
of any fuel rod. If rod failure is detected orior to establishing film boiling
on the center rod, the flow will be reduced sufficiently to induce film boiling
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.

I[tem 8

Page 26, Paragraph 2

Following film boiling operation, the coolant flowrate wil, be increased
in small increments until rewet of all fuel rods is obtained, or the shroud
coolant flowrate exceeds 4.5 i/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 teen achieved on all fuel rods at the 4.5 i/s flowrate limit,
the power will be reduced until rewet is attained. The reactor will then be
sCrammed to terminate nuclear operations.



[tem 2

Fage 6, Paragraph 1

() 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, 207-2, 207-4 and
207-9 will each have two thermocouples located as shown on Figure 1. Sixteen
of tha ciadding thermocouples are 1.17 mm outside diameter (spaded junction),
titanium sheathed, platinum-rhodium (Type S) thermocouples. The other three
will be small diameter (0.71 mm OD) thermocouples, one on Rod 207-1 and two on
Roa 207-5. These cladding therrucouples are zircaloy sheathed, EeQ insulated,
WSZRe/W26%Re wires.



Rod 207-3

Plenum PxD
Fuel TC(0.68m)
LvoT

(225°
0.68m

0.68m 0.58m
Rod 207-6

Plenum PxD
Fuel TC (0.58m

Rod 207-3

Plenum PxD

Fuel TC (0.68m' LvDT
0.63m 0.58m
0.68m
Rod 207-8 Rod 207-9

Lvor

.68m

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

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




oS trument
L Grouwp
Fuel Rod 207-)

Fuel Rod 207-¢
Fuel Rod 207-3
Fuel Rod 207-4

Fuel Rod 207-5

Fuel Roa 207-6

Fuel Rod 207-7
Fuel Rod 207-8

Fuel Rod 207-9

TEST PCM-7 INSTRUMENT TENTIFICATION, DATA CHANNEL RECORDING AND UISPLAY REQUIREMENTS

TABLE 1X

i PBE JOARS
_ Measurement Ins trument Lucat ion ldentifier
Fuel Rod Elongation VDT Upper £nd of Rod  CLAD DSP 0l
fucl Rod Pressure Kaman 17 MPa PXD Fuel Rod Plenum ROD PRES 0l
Fue. Centerline Temp. WO% Re/W 26% Re TC  Fuel CL0.68 w FUEL TMP 000-68 |
Cladding Surface Temp. Type S IC 045" - 0.68 = CLAD IMF 045-68 |
Cladding Surface Temp. W 5% Re/W 26% Re TC 135 - 0.58 w CLAD TMP 135-5851
Cladding Surface Temp. Type S IC 225° - 0.68 m CLAD TP 225-68 |
Cladding Surface Temp. Type S 1 045 - 0.68 m CLAG TMP 04563 3
Cladding Surface Temp. Type S 1C 225" - 0.8 m CLAD TMP 22563 2
Cladding Surface Temp. Type S 1C 045" - 0.63 m CLAD TMP 045-03 4
Cladding Surface Temp. fype S 1C 225° - 0.63 m CLAD TMP  22%-63 3
Clasu.ng Surface Temp. Type S IC 135 - 063 m CLAD THMP  135-63 4
Clagding surface Temp.  Type S IC 315 - 063 m CLAD WP 315 63 4
Fuel Rod Elongation Lvor Upper End of Rod  CLAD DSP us
Fuel Rod Pressure KAMAN 17 MPa PXD Fuel Rod Plenum ROV PRES 05
Plenum Temperature W% RE/W 26% Re Fuel Rod Plenum PLNM NP 05
Fuel Center line Temp. W 5% Re/W 26% Re TC  Fuel (L 0.68 m FUEL THE  000-68 &
Cladding Surface Temp. WS%Re/W 26% Re IC 045° - 0.58 m CLAD TMP 045-58 5
Cladding Surface Temp. Type S IC 135 - 0.68 m CLAD IMP  135-685%%
Cladding Surface Temp. W 5% Re/W 26% Re IC 225° - 0.63 m CLAD IMP 22563 &
Cladaing Surface Temp.  Type S IC 315° - 0.68 m CLAD TMP  315-68%%
Fuel Rod Elongat ron Lvor Upper End of Roa  CLAD DSP (U
Fuel Rod Pressure KAMAN 17 MPa PXD Fuel Rod Plenun ROD PRES 06
Fuel Centerline Temp. WOk Re/W 26% Re Fuel C;0.68 m FUEL TMP  000-08 &
Cladding Surface Temp. Type S IC 045% - 0.58 m CLAD TMP 045-58%6
Cladding Surface Temp. Type S IC 135 - 0.58 m CLAD IMP 135-585%6
Cladding Surface Temp. Type S IC 225° - 0.63 w CLAD TMP  225-63 o
Cladding Surface Teap. Type S IC 315° - 0.08m CLAv TP 31568 6
Fuel Rod Elongat ion Lvor Upper End of Roa  CLAD DSP u/
Fuel Roo Elongation LvorT Upper End of Rod  CLAD DSP us
Cladding Surface Tewp. Type S 1IC 135% - 0 " CLAD TMP 13568 4
Cladding Surtace Temp. Type S IC 315 - 0..am CLAD TMP 315 68 4
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Frequency Response SR
_Kequirea
Vata
Nav v ow L Recordea on
Band  PBF/OARS  Stiap Cnart
WU He Yes Yes
100 he Yes
10 Hz Yes
0 Hez Yeu
10 Hz Yes Yes
10 Mz Yes Yes
10 he Yes Yeu
0 Wz Yes Yes
W0 He Yes Yes
10 Hz Yes Yes
10 He Yes
10 He Yes Yes
00 Y2 Yes Yes
100 Mz Yes Yes
10 Wz Yes
10 e Yes Yes
10 Mz Yes Yes
0 He Yes
10 hz Yes
10 e Yes o
::EO]
10U He Yus Yes
106 12 Yes (C:J)
10 He ves
10 He Yeu @
0 e Yes @
0 Mz Yes
10 Hez Yes Yes :
100 He Yes Yes @
100 e Yes Yes =§§
0 Mz Yes Yes L=
10 Mz Yes Yes Z



TABLE 1K (Cumt imaed)

e Mkt Ki g =7 Freg y
Iusm .u‘“.
oL d-
. Reyu' 0 COO0
Instrument » Pot J0ARS Nar row Strap
_Growp 0 Weasurement LT SE——— <Y . ddent e Recurding Ranges  Band P /OMS  Chart
Test leain Coulant Presswe LGAL 17 MPa PRy Lower Test Assombly SYL PHES LU/ w) Vo i/ wa [ VT LIS Yo
Coolant Presswe EGRL 09 MPa PAD  Upper lest Asseably SYS PRES nlowy W U Lty oy Wa 00 M ves
Coulant Inlet lemperature Type & 1C Flow Stwoud fnlet el imw OGUUE Wt 9 K W He  Ves Yes
Cooltont Inlet Temperature Type K IC Flow Shroud Inlet IMET W VOO W Lo WO K WMz Yes
Coolant Outlet Temperature Type & TC Flow Sheoud Out let Ul Ime VOO U0 te SO0 K W W Yes
Cootant Out let Temperature Type K 1C Flow Shrowd Dut let ol T 0002 30 te S0 K 0 Mz Yes
Shrouwd Pressue Drop AP PAD Shroud Tolet and Out let SHRU DEL PR U o 79 xPa Wiz ves
Stwroud Coolant Temp, Rise Type | AT 1C Top & Bottow fuel Shroud DLL W S Lo 0t Bk W W ves
Shroud Coolant Temp. Rise Type 1 AT TC Top & Bottom Fucl Shrowd DEL I SR OWY Ote Bk W e  res
Shroud Coolant Temp, Rise Type | AT 1C Top & Bottowm tue! Shroud OEL IW Sik OOUS Ot 0w ves Yeu
Shroud Covlant Tewp, Rise Type t A1 1C Top & Bottowm Fuel Shivud DEL TMP SH 0004 Ui Bk W0 W ves
Reconbiined Coolant Temp. Rise Type | A1 IC Top & Bottom of Assewbly OEL TP ASM S Ot 25k W0 2 ves Yes
Recomb ined Covlant Tewp. Rise Type 1 81 10 Top & Bottos of Assewbly OEL TP ASH 000G Ot 5k W0z ves
Recomb ined Coslant Tewp. Rise lype 1 A1 IC Top & Bottom of Assembly DEL IMP ASM Ouu/ 0te 25K 0 Wz Yes
Hecombined Covlant Tewp. Rise Type T AT IC Top & Bottom of Assewmbly DEL TP ASM 0008 Ote 25K W e Yes
Coolant Flow, IPT Flow lurbine Inle Spool Prece IC FLoM in - Ote 15 /s [V Yes Yes
Covlant Flow, Assembly Flow lurbine tpper Test lram ASSEM FLw  IPT-O2 Ote B s WU M ves
Coolant Flow, Shrouwd flow Turbine Lower Shrouwd Extent iom FLOwRATE LU ol Ute 5 s WU e Yes
y Coolant Flow, Shroud Flow Turbine Lower Shroud Extent 1on FLOWRATE uP 02 Ot 5 s 100 He  ves Yes
Neutron Flux No. 1P SPND Sheowd, 90" - 0.15¢ » NEUT FLX 09001 0.1 1o 150 sA 0 Mz ves
Neutvon Flux MO, 2 SPND Shroud, 90° - 0.304 m NEwl Fix 09002 0.1 te 150 A W M2 Yes
Newtron Flux No. 3 SPNO Shruud, 90 - 0.45/ w NEUL Fex 09003 0.1 10 150 mA 0 He  ves Yes
Neutvon Flux No. 4 SPND Shrowd, 90° - 060 w BEUT kL X 09004 0.1 W 150 nA 10 Mz Ves
Neutvon £ lux No. 5 SPND Stwoud, 90° - 0.262 w NEUT FLX 090-05 0.1 tu 150 wA W0 M ves
Neutvon Flux Mo, 6 SPau Shroud, 270° - 0.152 w MUl Fix 21006 0.1 o 150 A 0 Bz  ves
Neutron Flux No. ] SPaD Shwouwd, 2/0° - 0.304 w NEUT FLX 210-07 0.1 1o 150 wA 10 e  ves
Neutvon Flux no. 8 SPND Shroud, 2/0° - 0.45/ m NEUT Fix 2/0-08 0.1 to 150 mA 0 e Yes Yesu
Neutron Flux NO. 9 SPubs Shwouwd, 20 - 0.blU m MUl FLx 2009 0.1 te 150 wA W0 Mz Yes
Neutven Fluz No. 10 SPNO Shwouwd, 220° - V.76 w NEUT FLx 270-10 0.1 to 150 eA W0 ne ves
Fassion Product  Gross Gamea Hate Gavana Detector FPOS F PGAMMA FPGUL 10 to 100 cus/s 0 M Yes Yes
Detection System Gross Gass Rate Ganna Detec Lo Pos FPLAMMA FPGOZ 10 ¢ 100 cus/s 00 Mz ves
Gross Gamma Rate Gamna Detecton FrOS FPLAMMA PO 10 6 W00 crs/s 100 Mz ves
Gross Neutron Rate Neutron Detector FPOS Feneul FENOA 10 Lo WOP cts/s OO Mz Yes Yes
FPOS Sample Temp. Typ: & TC FPOS Frieme EPTOL 00 te /00 K W00 Mz ves
FPOS Flow Rate Turtine Flowscter FPOS FPELOM FPEOL 0 to 63 cad/s 0 He  res
FPOS f low Rate Turbine Flowmeter FPOS FPELOM FProc 0 to 63 cwd/s WO Wz ves
Plant IFT Delta Pressure AP PxD Plant Pl ey PIOI 0 o2 0 wWa WO e  ves
Systewm Pressure PXn Plaut SYS PRES PioZ 0w 17 wa WO e ves
Loop Flow Ventur it Plant LOOF FLOw PIOY 0 te ve Vs 10 Hz  ves
Coulant emper alure RID Inlet Spool Piece ICIMP It s 00 ve YU K 10 Wz yes
Core Power Ton Chamber Plant KELAL Pum PPsSi 0 o 0 M W Hz  ves
Cove Power lon Chamber Plant REAC POM PPS2 0 o 30 mu 0 Hz  ves
Lore Power lon Chamber Plant REAL POW NM5 G2 PL 0 o 30 MW W M Yes
Core Power fon Chamber Plant REAC POM NMS 03 P10 1o 30 M [[UNTF Yos
Core Power Ton Chamber Plant REAC POW  NMS 04 PT O o 50 M W Wz Yes

a. ALl elevations weasured from bottom of fuel stack,
Lo SPAD's will requive choonels for gamma compensation and polarity.




TABLE X

PLOTS FOR PCM-7 QUICK LOOK REPORT

Plot

Vertical Axis

Parameter

Rod Elevation

Reactor Fower

Average Test Rod Power

CLAD DSP
CLAD DsP
CLAD DSP
CLAD DSP
CLAD DSP

Average Test Rod Power

FUEL TMP
FUEL TMP
FUEL TMP

CLAD TMP
CLAD TMP
CLAD TmP

CLAD TMP
CLAD TmP
CLAD TMmP
CLAD TMP

CLAD TmP
CLAD Tmp
CLAD T™P
CLAD TMP

01
05
06
07
08

000-68 |
000-68 5
000-6& 6

045-68 1
135-58S1
225-68 1

Range

Horizontal Axis

Parameter

2
2
2
22

500
500

500
500
500

500
500

500

500
500
500
500

to

to
to

to
to
to
to
to

to
to
to
to

to
to
to

to
to
to
to

to
to

to

1.0 m

25 MW
60 kW/m

10 mm
10 mm
10 mm
10 mm
10 mm

60 kW/m
3500 K
3500 K
3500 K

2000
20, J
2000

RXERAX

2000
2000
2000
2000

XXRXEXX

2000 K
2000 K
2000 K
2000 K

NEUT FLX 090
NEUT FLX 270

Time
T ime

Time

Time

Time

Time

Trme

Range/Units

03 0 - 100 nA
08 @5, 10, 15 & 20 Mu

Minutesd
Minutes

Minutes

Minutes

Minute

Minute

Minute

Page Test Phase
Orientationd Covered
Vertical Power LCalibration
Hori1zontal DNB
Horizontal DNB
Herizontal UNB
Horizontal DNB
Horizontal DNB
Horizontal DNB




TABLE X (continued)

Vertical Axis Horizontal Axis
P age Test Phase
Plot Parameter Range Parameter Range/Units Orientation Covered
8. CLAD TMP 045-58 5 500 to 2000 K Time Minute Horizontal UNB
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 Minutc Hori1zontal UNB
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 ONB
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 0l 0 to 20 MPa
ROD PRES 05 0 to 20 MPa
ROD PRES U6 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 135-685% 500 to 2000 K Time Minutes Horizontal DNB
CLAD TMP 315-6855 500 to 2000 K
CLAD TMP 315-6856 500 to 2000 K
4. 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



TABLE X (continued)

Plot

Vertical Axis

Parameter

Range

Horizontal Ax)s

Parameter

Range/Units

9.

16.

17.

18.

19.

20.

SYS PRES
INLT TMP
ouT TMP
IC FLOW

INLT TMP
INLT TMP
FLOWRATE
FLOWRATE

IC FLOW
ASM FLOW

Average Tec<t Rod Power

CLAD TMmP
CLAD TMP
CLAD TMP
CLAD TMP

Average Test Rod Power

FPGAMMA
FPGAMMA
FPGAMMA,
FP NEUT

CLAD DSP
ROD PRES
CLAD TMP
CLAD TMp
FUEL TMP

Lo-17 1
0001
0002

IN IC-01

0001
0002
Lo 0l
up 02

IN 1C-01
IPT 02

045-68 1
225-68 |
135-68 9
315-68 9

FPG 01
FPG 02
FPG 03
FPNO4

01
01
045-68 |
225-68 1
000-68 1

-2

500
500

to
to
to
to

to
to
to
to

to
to
to

to
to
to
to

Lo

to
to
to
to
to

20 MPa
700 K
700 K
15 /s

700 K
700 K
5 1/s
5 1/s

15 1/s
15 /s
60 kW/m

2000 K
2000 K
2000 K
2000 K

60 kW/m

10 mm
20 MPa
2000 K
2000 K
3500 K

Time

Time

Time

Tme

Minutes

Minutes

Minutes

Minutes

Minutes

Minutes

Page Test Phase
Orientation Covered
Horizontal UNB
Hori1zontal DUNB
Horizontal DNB
Horizontal uh8
Horizontal ONB
Horizontel UNB




TABLE X (continued)

Plot

Vertical Axis

Parameter

4 A

22.

23.

Z4.

25,

CLAD DSP
ROD PRES
CLAD TMP
CLAD TMP
FUEL TMP

CLAD DSP
ROD PRES
CLAD TmMP
CLAD TMP
FUEL TMP

CLAD TMP
CLAD TMpP
CLAD TMP
CLAD TMmP

CLAD Tmp
CLAD TMP
CLAD TMP
CLAD TMP
CLAD TmP
CLAD TMP

NEUT FLX
NEUT FLX

INLT TMP
FLOWRATE

TEST ROD PEAK POWER

05
05
135-6855
315-6855
000-68 5

06
06
315-68 6
225-63 6
000-68 6

135-5851
045-5865
045-58 6
135-58 6

045-63
225-63
135-63
315-63
225-63
225-63

090
270

o W UL DWW

=y =]

001
0 01

REACTOR POWER

a.
b.

Range

Hori1zontal Axis

Parameter

Range/Units

to
to
to

to
to
to
to
to

to
to
to
to

to
to
to
to
to
to

to
to

to
to
to
to

10 mm
20 MPa
2000 K
2000 K
3500 K

10 mm
20 MPa
2000 K
2000 K
3500 K

2000 K
2000 K
2000 K
2000 K

2000 K
2000 K
2000 K
2000 K
2000 K
2000 K

150 na
150 na

650 K
5 1/s
60 kW/m
25 MW

Time Minutes

Time Minutes

Time Minutes

Time Minutes

Test Rod Power 0 to 60 kW/m

Time Hours

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

Page Test Phase
Orientation Covered
Horivzontal DNB
Horizontal UNB
Hori1zontal DNB
Horizontal DNB

Hori1zontal

Hori1zontal

Power Cal and
Preconditioning

Entire Test




