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Introduction E
e

This report contains an official su}nﬁzary of the Startup Physics Tests,
Unit 4 Cycle V. The tests were conducted in accordance with Operating Procedure -
0204 5, Nuclear Design Check Tests During Startup Sequence After Refueling.

The testing program commenced on September 27, 1978 with initial criticality

and was completed on September 30, 1978.
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" . _ .REACTOR FUEL LOCATION ’ - ’

DATE _ TURKEY POINT PLANT UNIT NO._4
8/18/78 CYCLE NO.
, . h ) o . Ly
15 14 13 12 11 10 9 8 7 6 * 5 4- '3 2 1 :
TN I T A Y A O B B A
- : _ P-34 |P-36 |p-44 . ___;5
. 25 |17 | 78 .
U-11 | N-26, {v-12 |P-15 |[V-11 [N-10 |U-13 C
83 |R9S {12P133 63 N2p79 R71 |57 |
R-14 |G-41 | U-07 [S-25 |T-02 [S-34 [U-20 |G-43 | R-43 1!
- 32| 75 l12P71 IR60 N2P77 [R72  [12P81} 67 07
4 R-02 |V-08 |N-14 |S-31 |R-42 |P-46 |R-27 [S-01 [N-35 | v-05 | R-32

37 |12p135 47 |Re5 | 61 |R70 | 72 [R80 | 19 |12p109] 53
U-19 |u-01 |N-37 [s-11 |s-20 |s-13 |T-10 |s-26 |s-16 |s-36 | w-40 | u-17|-u-03
94 | 60 | 79 {r89 | 88 |Rr78 f2p73 |RS4 |12 |R76 36 | 59 | 46
N-25 |U-06 |s-39 |s-33 |s-17 |n-20 |p-26 [N-43 [s-35 |s-24 | s-28] u-10 | n-49 .
R12 - [12P721R86 | 96 | 13 | 64 |RS7 |98 |95 |20 | me9 |12p117 Rrs83
P-45 | v-06 |$-29 |R-44 |s-12 |N-47 |T-01 |{T-04 {T-16 [N-48 |s-15 | r-13 | s-04 | v-02| p-30
92 |12p86|r81 | 38 |r77 | 21 | 48 |sp0o3 | 9 29  |R56 90 | R8s |12p109 1
P-22 | P-23 | 1-08 [P-37 |T-14 |P-18 |T-03 |P-48 |T-13 [P-27 |T-05 | P-03 | T-07 | P-06 | P28
54 | 69 |ps-04|R58 [L2p11d R84 [spo2 |59 [8Po1 [RS1 h2p10s| m61 |Ps-04 62 | 74
P-47 | v-07 |S-02 |R-10 {S-06 |N-01 |T-12 |[T-11 |T-06 f[N~-46 [5-03 | r-48|s-38| v-04[ p-35

Ct
80 [12P12dR73 | 55 IR64 | 93 | 2 |spo4 | 73 | 71 [R79 85 | r68 |12p13i 56 | |
N-04 |U-05 |S-05 |S-19 {S-18 |N-11 |P-32 |N-06 [S-14 {S-23 | s-37| U-16 | N-32 _f
R87 [12P115R75 | 89 | 23 | 43 |Rr67 | 42 |15 | 87 | me2 |12p117 RS2
U-18 |U-15 |N-38 |S-07 |S-21 |5-32 |T-15 [S-22 |s-30 |S-08 | N~41|U-02|U-08)
101. | 8 | 6 |RS5 | 11 |R74 [L2P95 |R52 | 27 |R91 40 | 18 | 5 i
. |R-25 |V-09 |N-44 |S-09 (R-12 |P-29 |R-39 |S-27 |N-36 |-V-10 | R-05 o
65 [12P134 28 |R66 | 68, [RS3 | 58 [R92 | 26 |12P12§ 44 I
R-49 |G-44 |U-09 [s-40 [T-09 [s-10 [u-04 [c-42 | R-28 c

8 66 [12P114[R93 [12P92|R63 [12P118 51 50
U-12 [N-42 {V-03 |P-25 [V-01 iN-09 [u-14 8

INSERTS . 31 }R-90 [{t2P59 | 52 [L2P113|R88 16 . ;
P-33 |P-43 |P-40
77 49 39

R = RCC
RS = PART LENGTH ’ : | EGEND
BP = POLSON . Assembly No. [ ]
NO LETTER DESIGNATION = THIMBLE PLUG  sertNo.  [Fomo- / j

D = THIMBLE PLUG FOR REMOVABLE ROD ASSEMBLY  °

| . PS = PRIMARY SOURCE —o - - E // )
| ' ‘ Lo Y "FORM5445 REV. 177







¢ ®

REACTOR FUEL LOCATION

DATE

TURKEY POINT PLANT UNIT NO.
" CYCLE NO.
5 14 13 12 1 "1 98 ‘8 .7 -6 5 4 3 2 1
B B - —
1
SA SA
' C D C . —!
SB A _A SB —
B C SB . C B -
O SA A A SA
D S D Sg D
S, A A S,
B C SB C B —
| S, A A S —
~~
U C D C —
SA SA T
| ABSORBER MATERIAL | | B | B . : -
| Ag-ln-C& ‘ ‘ | . ‘
FUNCTION ~ # OF CLUSTERS |- | _ . —
Control Bank D 5 LEGEND
Control Bank C . 8 Assembly No. | |
Control Bank B 8 | N ......
| Control Bank A . 8 - Insert No.
‘ Shutdown Bank S g

Shutdown Bank SA

'FORM 5445 REV, 11/77
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- ROD DROPS

4
-

®

The following is a table of rod drops times as measured prior‘to
Unit 4 Startup Physics Tests. The two times giveﬁ are time to dashpot,
a Technical Specification of 1.8 seconds or less, and time to the bottom:

of the core, which does not havé a Technicai'Specification requiremené.

All rods were dropped and met the Technical Spec;fication requirement.

-






[GATE
September 25, 1978

.'/REACTOR FUEL LOCATION
TURKEY POINT PLANT UNIT NO.__4

CYCLENO. V.
[ U T N R T TR A IO R
g
1.3L 1.29 . p!
1.73 1.72 ‘
128 1.26 _ J
1.78 1.74 ;‘
7 1.28 1.30 1.27 4
1.78 1.73 1.76 )
1.27 1.28 1.26 1.25 !
__la.77 1.72 1.73 1.74
1.34 1.29 1.29 1.25 1.26f k.
| 1.79 1.78 1.72 1.73 1.69
| 1.26 1.27 1.29 1.26) ;!
| 1.76 1.72 1.79 1.76
S 1.31 1.31 1.27 |1.29 1.27 "
1.73 '1.73 1.74 1.72 1.70
1.29 1.28 1.28 1.25 G
1.78 | 1.77 1.75 1.75 :
1.29 1.27 1.29 1.27 1.27, g
1.72 1.75 1.72 1.70 1.70 :
1.29 1.29 1.25 1.26 ]
1.78 1.76 1.75 1.73 "1
. : 1.28 1.28 1.28 s
. 1.75 1.71 1.77
1 1.27 1.26 e
| 1.74 1.75
| 1.29 1.33 e
| 1.72 1.76 \
\ L
— A
LEGEND :
Time to Dash.Pot | ____| ﬁ
(sec) *  l____. ;
Time to Bottom of ,;
Core (sec)
: 5 "FORM 5445RE\.I.11/77 '
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2.0 Initial Criticality

The épproaéh to criticality beéan September‘£7,‘1978 at 2140‘hours
in accordancewith Operaf:ing Procec‘lure 0204.3, Initial MCrit:icality After .
Refueling. Critiéélity was achieved Se?tembér 28, 1978‘at 0800 hours
by'withdrawing contfol'rods to 193Vstep§on Bank D and diluting 39,700
' gallons of water; S v
8

Upon attéining criticality the flux level was increased to 1 x 10

amps on the intermediate ramge to obtain critical data.

Tavg = 547°F
> Control Bank = 193 steps -
- . Flux =1x 1078 amps -

Boron = 775 ppm

The following two “grapffs are a plot of the ICRR during the approach

to criticality.
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3.0

3.1
3.2
3.3
3.4

3.5

3.6

Summary of Tests

Nuclear Heatiné
Reactivity V;. P;riod Checi
Boron Endpoints
Rod Worths (PPX)

Rod Worths (PCM)

.Temperature Coefficient




3.1 Nucleér Heating

. Nuélear Heating was deter;ﬁined in_éccordance with Operating Brocedure
0204.3, Initial Criticality After Refueling.
‘Nuclear heating first occurred at:

Kiethly Pico Ammeter

it

4.3.%x 1077 amps

3.7 x 10”7 amps .

»

N-36 = 3.3 x 10—7"’amps

N-35

AY

All physics test were conducted at a flux level at or below .0 x 10“7 -

amps to assure nuclear heating did not occur.

A

-10~







3.2 Reactivity Vs. Period

Reactivity Computer Qheckout was done in accordance with Operating o
Procedure 0204.3, Initial Criticality After Refueling. The results are

as follows: *

Period (sec) Reéétiviéy (pem) ° Reactivity (design) Diff (%)
145.1 36.5 35 .+ 1.04
139.9 37.9 37 + 1.02 -
111.9 45.2 ’ 45 + 1.00
123.4 42,5 ° 41 + 3.66
151.4 35.5 '34 + 4.41
128.5° 30.0 ) 29 w34

194.6 20.0 20 0.0




® - ¢

3.3 Boron Endpoints

.. . . Design
- ' I«feasured Westinghouse
ARO . 799 : 750
D in R 678
CD in 567 - 515
DCB 4n - 520 470

DCBA in 359 : 309




. .

3.4 Rod Worth (PPM)

Measured Wgstiﬂghouse
D’ Y 7 72
c 158 - 163
B 47 ¢ . 45
A 161 161
Total ) 440 ﬁ41
3.5 Rod Worth (PCM)
Measured Westiﬁghouse
D 727 762 .
c 1701 1735
B 473 487
A 1744 1749 -
Total 4645 4733

-13-

% Diff
=2.7
+3.1 ~ "

-4 .4

+0.22

% Diff
+4.8
+1.9

+2.' 9

+0.3

+1.89
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Temperature Coefficient ' ) .
\ ! .

Temperature' coefficient was measured in accordance with Operating
Procedure 0204.5, Nuclear Design Check Tests ,During Séartup After Refueling.

The measured numbers (in PCM/°F) are:

Isothermal Temperature Coefficient

- Design
Rods Measured " Westinghouse
‘ ARO -7.66 - -7.01

Moderator Temperature Coefficient

Design
Rods Measured Westinghouse
ARO . =5.76 ) -5.11

Moderator Temperature Coefficient can be defined as Isothermal Temperature
Coefficient minus Doppler Coefficient. Doppler Coefficient = -1.9 pcm/°F.

Est. from Westinghouse WCAP -9351 was used for all Temperature Coefficients.

~19-
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. 4.0 SHUTDOWN MARGIN

The Shutdown Margin was calculated prior to power escallation to werify
adequate shutdown capability. For this calculation design, rod worths were
reduced by 10% and showed shutdown margin at BOC and EOC. The following
is a summary of the results:

CYCLE 5
BOC EOC
-Control.Rod Worth (Zhp)
All Rods InserFed Less Worst Stuck Rod 6.51. 6.5%

(1) Less 10%

Control Rod Requirements (ZAp)

Reactivity Defects (Doppler, Tavg» )
Void, Redistribution) 2.13 2.70

Rod Insertion Allowance ' .50 .50
(2) Total Requirements ' 2.63 3.20
Shutdowm Margin [(1)-(2)] %4p 3.23 2.69 '
Required Shutdown Margin (%Ap) 1.36 1.77
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5.0 Power Distribution Map

" 5.1 HZP Flux Map
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5.2 30% Flux Map

5.3 98% Flux Map
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Power Defect

Unit 4 Cycle V

Power defect was measured by taking'the difference in boron contentra-
tions between hot zero power, no xXenon and hot full power equilibrium xenon
conditions, and subtracting out unwanted chanées in reactivity such és,
xenon, burnup, and rod position.-

This method of measuring power defect has many uncertainties because
of the errors in boron concentr;tions.

Because of present opérating limits during startup after r;fueling,
it would be impractical to use the reactivity\computer. At present, other
methods of!measuri;g power defect are being investigated.

The following is a §u6mary of the’resurts;

MEASURED BOL . " WESTINGHOUSE % DIFFERENCE

1591 pcm . . 1520 pcm ~4.46
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