DATE: 10/07/02 AMEREN/UE PAGE: 76

TIME: 07:40:46 DOCUMENT CONTROL SYSTEM ARDC8801
. = DOCUMENT TRANSMITTAL
TRANSMITTAL NUMBER: 493590 RETURN ACKNOWLEDGED TRANSMITTAL AND
TO CONTROL NUMBER: 423U SUPERSEDED DOCUMENTS (IF APPLICABLE) TO:

TITLE: OTHER
DEPT: NUCLEAR REGULATORY COMM.
LOCATION: USNRC-WASH DC

ADMINISTRATION RECORDS
AMEREN/UE
CALLAWAY PLANT

TRANSMITTAL DATE: 20021007 P.O. BOX 620
FULTON, MO 65251
TRAN DOC RET ALT ALT
CODE TYPE DOCUMENT NUMBER REV REV MED COPY MED COPY AFFECTED DOCUMENT
A CNOT AMENDMENT 151 c 1 TECH SPEC
A CNOT 02-009 TSB Cc 1 TECH SPEC BASES
A CNOT 02-022 FSAR C 1 FSAR CH 16 TECH SPEC
ACKNOWLEDGED BY: DATE:
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IRECTIONS FOR INSERTING AMENDMENT 151 TO TECH. SPEC

Remove and insert pages as listed below. Dashes (--) in the remove or
insert column of the directions indicate no actions required.

REMOVE INSERT
LIST OF EFFECTIVE PAGES
Amendment 149 Amendment 151
(total pages 5) (total pages 5)
SPECIFICATION

3.3-17, Amendment 133 3.3-17, Amendment 151



TECHNICAL SPECIFICATIONS

LIST OF EFFECTIVE PAGES
Page No Amendment No. Page No. Amendment No.
Table of Contents Chapter 3.0
1 133 3.0-1 133
2 135 3.0-2 133
3 135 3.0-3 133
4 133 3.0-4 147
3.0-5 133
Chapter 1.0
Chapter 3.1
1.1-1 135
1.1-2 133 3.11 133
1.1-3 133 3.1-2 133
1.14 133 3.1-3 133
1.1-56 133 3.1-4 133
1.1-6 135 3.1-5 133
1.1-7 133 3.1-6 133
1.2-1 133 3.1-7 133
1.2-2 133 3.1-8 133
1.2-3 133 3.1-9 133
1.3-1 133 3.1-10 133
1.3-2 133 3.1-11 133
1.3-3 133 3.1-12 133
1.3-4 133 3.1-13 133
1.3-5 133 . 3.1-14 133
1.3-6 133 3.1-15 133
1.3-7 133 3.1-16 133
1.3-8 133 3.1-17 133
1.3-9 133 3.1-18 133
1.3-10 135 3.1-19 133
1.3-11 133 3.1-20 133
1.3-12 133
1.3-13 133
1.4-1 133 Chapter 3.2
1.4-2 133
1.4-3 133 3.21 133
1.4-4 133 3.2-2 133
3.2-3 133
0CT 072002 324 133
Chapter 2.0 3.2-5 133
ACCOUNTABLE 3.2-6 133
2.0-1 133 HOLDER 3.2-7 133
2.0-2 133 vl 3.2-8 133

Amendment No. 151



TECHNICAL SPECIFICATIONS

LIST OF EFFECTIVE PAGES
Page No Amendment No. Page No. Amendment No.
Chapter 3.2 Chapter 3.3
(continued) (continued)

3.2-9 133 3.3-33 133
3.2-10 133 3.3-34 133
3.2-11 133 3.3-35 133
3.2-12 133 3.3-36 137
3.2-13 133 3.3-37 133
3.3-38 133
3.3-39 133
Chapter 3.3 3.3-40 133
3.341 133
3.31 133 3.3-42 133
3.3-2 133 3.3-43 141
3.3-3 133 3.3-44 141
3.34 133 3.3-45 133
3.3-5 149 3.3-46 133
3.3-6 133 3.347 133
3.3-7 133 3.348 133
3.3-8 133 3.3-49 133
3.3-9 133 3.3-50 133
3.3-10 133 3.3-51 133
3.3-11 133 3.3-52 133
3.3-12 148 3.3-53 133
3.3-13 133 3.3-54 133
3.3-14 133 3.3-55 133
3.3-15 133 3.3-56 133
3.3-16 133 3.3-57 133
3.3-17 151 3.3-58 133
3.3-18 133 3.3-59 133
3.3-19 133 3.3-60 133
3.3-20 133 3.3-61 133
3.3-21 133 3.3-62 133
3.322 133 3.3-63 133
3.3-23 133 3.3-64 133
3.3-24 133 3.3-65 133
3.3-25 133 3.3-66 133
3.3-26 133 3.3-67 133
3.3-27 133 3.3-68 133
3.3-28 137 3.3-69 133
3.3-29 133 3.3-70 149
3.3-30 133 3.3-711 133
3.3-31 133 3.3-72 133

3.3-32 133

Amendment No. 151
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TECHNICAL SPECIFICATIONS

LIST OF EFFECTIVE PAGES
Page No Amendment No. ﬂa_g_e“_Ng. Amendment No.
Chapter 3.4 Chapter 3.4
(continued)

3.41 133 3.4-42 133
3.4-2 133 3.4-43 133
3.4-3 133
3.4-4 133
3.4-5 133 Chapter 3.5
3.4-6 133
3.4-7 149 3.51 133
3.4-8 149 3.5-2 133
3.4-9 133 3.5-3 133
3.4-10 149 3.54 133
3.4-11 149 3.5-56 140
3.4-12 149 3.5-6 133
3.4-13 149 3.5-7 133
3.4-14 133 3.5-8 133
3.4-15 149 3.59 133
3.4-16 149 3.5-10 146
3.4-17 133 3.5-11 146
3.4-18 133
3.4-19 137
3.4-20 137 Chapter 3.6
3.4-21 137
3.4-22 137 3.6-1 133
3.4-23 133 3.6-2 133
3.4-24 133 3.6-3 133
3.4-25 133 3.6-4 133
3.4-26 133 3.6-5 133
3.4-27 133 3.6-6 133
3.4-28 133 3.6-7 133
3.4-29 133 3.6-8 133
3.4-30 133 3.6-9 133
3.4-31 133 3.6-10 133
3.4-32 133 3.6-11 133
3.4-33 133 3.6-12 133
3.4-34 133 3.6-13 133
3.4-35 133 3.6-14 133
3.4-36 133 3.6-15 133
3.4-37 135 3.6-16 133
3.4-38 133 3.6-17 133
3.4-39 133 3.6-18 133
3.4-40 133 3.6-19 133
3.4-41 133 3.6-20 133

Amendment No. 151
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TECHNICAL SPECIFICATIONS

LIST OF EFFECTIVE PAGES
Page No Amendment No. _Page No. Amendment No.
Chapter 3.6 Chapter 3.7
(continued) (continued)
3.6-21 133 3.7-34 133
3.6-22 133 3.7-35 133
3.6-23 133 3.7-36 135
3.7-37 133
3.7-38 133
Chapter 3.7 3.7-39 133
3.7-40 133
3.7-1 136
3.7-2 133
3.7-3 136 Chapter 3.8
3.74 133
3.7-5 135 3.8-1 133
3.7-6 133 3.8-2 133
3.7-7 133 3.8-3 133
3.7-8 133 3.84 133
3.7-9 133 3.8-5 133
3.7-10 135 3.8-6 133
3.7-11 133 3.8-7 133
3.7-12 133 3.8-8 133
3.7-13 133 3.8-9 133
3.7-14 133 3.8-10 133
3.7-15 133 3.8-11 133
3.7-16 133 3.8-12 133
3.7-17 133 3.8-13 133
3.7-18 133 3.8-14 133
3.7-19 133 3.8-15 133
3.7-20 133 3.8-16 133
3.7-21 133 3.8-17 149
3.7-22 133 3.8-18 149
3.7-23 133 3.8-19 133
3.7-24 133 3.8-20 138
3.7-25 133 3.8-21 133
3.7-26 133 3.8-22 133
3.7-27 133 3.8-23 133
3.7-28 133 3.8-24 133
3.7-29 133 3.8-25 149
3.7-30 133 3.8-26 149
3.7-31 135 3.8-27 133
3.7-32 133 3.8-28 133
3.7-33 133 3.8-29 133
3.8-30 133

Amendment No. 151
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TECHNICAL SPECIFICATIONS

LIST OF EFFECTIVE PAGES

Page No Amendment No. Pagé No. Amendment No.
Chapter 3.8 Chapter 5.0
(continued) (continued)
3.8-31 133 5.0-8 133
3.8-32 133 5.0-9 133
3.8-33 149 5.0-10 133
3.8-34 149 5.0-11 133
3.8-35 133 5.0-12 133
3.8-36 133 5.0-13 133
3.8-37 149 5.0-14 133
3.8-38 133 5.0-15 133
5.0-16 133
5.0-17 133
Chapter 3.9 5.0-18 133
5.0-19 133
3.9-1 133 5.0-20 133
3.9-2 133 5.0-21 133
3.9-3 133 5.0-22 133
3.94 149 5.0-23 133
3.9-5 133 5.0-24 133
3.9-6 138 5.0-25 142
3.9-7 133 5.0-26 133
3.9-8 149 5.0-27 133
3.9-9 149 5.0-28 133
3.9-10 133 5.0-29 135
3.9-11 149 5.0-30 134
3.9-12 133 5.0-31 134
5.0-32 133
5.0-33 133
Chapter 4.0 5.0-34 133
5.0-35 133
4.01 133 5.0-36 133
4.0-2 133
4.0-3 133
Chapter 5.0
5.0-1 133
5.0-2 145
5.0-3 133
5.0-4 133
5.0-5 133
5.0-6 133
5.0-7 144

Amendment No. 151



RTS Instrumentation

3.3.1
;
Table 3.3.1-1 (page 1 of 8)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
OTHER :
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE®
1. Manual Reactor 1,2 2 B SR 3.3.1.14 NA
Tnp
3%, 4®) 50 2 c SR33.1.14 NA
2. Power Range
Neutron Flux
a. High 1,2 4 D SR 3.3.1.1 <112.3% RTP
SR 3.3.12
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.16
b. Low 1@2 4 E SR 3.3.1.1 £28.3% RTP
SR3.3.1.8
SR3.3.1.11
SR33.1.16
3. Power Range 1,2 4 E SR3.3.1.7 <63 %RTP
Neutron Flux SR3.3.1.11 with time
Rate - High SR 3.3.1.16 constant
Positive Rate 22sec
4, Intermediate 1@, 2l 2 F,G SR 3.3.1.1 <35.3% RTP
Range Neutron SR3.3.1.8
Flux SR 3.3.1.11
(continued)

(a)
(b)
(c)
(d)

The Allowable Value defines the imiting safety system setting. See the Bases for the Trip Setpoints.
With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.

Below the P-10 (Power Range Neutron Flux) interlock.

Above the P-6 (Intermediate Range Neutron Flux) interlock.

CALLAWAY PLANT 3.3-17 Amendment No. 151



October 7, 2002
DIRECTIONS FOR INSERTING CN 02-009 REVISION TO TS BASES

Remove and insert pages as listed below. Dashes (---) in the remove-or insert
column of the directions indicate no actions required.

REMOVE INSERT
LIST OF EFFECTIVE PAGES
Revision 3a Revision 3b

(Total Pages 10) (Total Pages 10)

BASES PAGES
B 3.3.1-10, Rev. 3
B 3.3.1-11, Rev. 3
B 3.3.1-57, Rev. 3
B 3.3.1-58, Rev. 3
B 3.3.1-59, Rev. 3
B 3.3.1-60, Rev. 3
B 3.3.1-61, Rev. 3
B 3.3.1-62, Rev. 3

Page 1 of 1

B 3.3.1-10, Rev. 3b
B 3.3.1-11, Rev. 3b
B 3.3.1-57, Rev. 3b
B 3.3.1-58, Rev. 3b
B 3.3.1-59, Rev. 3b
B 3.3.1-60, Rev. 3b
B 3.3.1-61, Rev. 3b
B 3.3.1-62, Rev. 3b
B 3.3.1-63, Rev. 3b



" BASES

" Page No.

. LIST OF EFFECTIVE PAGES
“Revision

Table of Contents
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(‘ Chapter 2.0 Bases

B 2.1.1-1
B21.1-2
B21.1-3
B21.1-4
B 2.1.21
B2.1.2-2
B21.2-3

" Chapter 3.0 Bases

B 3.0-1
B 3.0-2
B 3.0-3
B 3.0-4
B3.0-5
B 3.0-6
B 3.0-7
B 3.0-8
B 3.0-9
B 3.0-10
B 3.0-11
B 3.0-12

- B3.0-13
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Chapter 3.1 Bases

B 3.1.1-1

B 3.1.1-2
B 3.1.1-3
B3.1.14
B3.1.1-5
B3.1.1-6
B 3.1.2-1

B 3.1.2-2
B 3.1.2-3
B3.1.24
B3.1.2-5
B 3.1.3-1

B 3.1.3-2
B 3.1.3-3
B 3.1.34
B3.1.3-5
B3.1.36
B 3.1.3-7
B 3.1.4-1

B 3.1.4-2
B 3.1.4-3
B 3.1.4-4
B 3.1.4-5
B 3.1.4-6
B 3.1.4-7
B 3.1.4-8
B 3.1.4-9
B 3.1.5-1

B3.1.5-2
B 3.1.5-3
B 3.1.54
B 3.1.6-1

B 3.1.6-2
B3.1.6-3
B 3.1.6-4
B 3.1.6-5

OCO0O00 L0002 0000000000 WOO0O0L0000200000-20
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LIST OF EFFECTIVE PAGES .
Ii‘age No. .~ Revision Ho Y _Page No. Ly Bevision
Chapter 3.1 Bases . Chapter 3.2 Bases |
(continued) . T (continued)
B 3.1.7-1 0 B 3.2.3-1 0
B3.1.7-2 ' 0 . B3232 1
B3.1.7-3 .. 0 " B3233 0
B3.1.74 S B 3.2.4-1 0
B3175 . ... 1 B 3.2.4-2 0
., B3t7e 7 1 © B3243 0
" B3A.77 o , B3244 0
B 3.1.8-1 0. . B3245 0
B3182 .. . 0 ., B3246 0
 B3.1.83 n 0 . B3247 0
B 3.1.84 .., O : ‘
B3.1.8-5 S0 ; :
B 3.1.8-6 ' : 1 , Chapter 3.3 Bases
. - B3.1.87 0
) C e . B33.141 0
ez ' B33.1-2 0
Chapter 3.2 Bases R B3.3.1-3 0
C g B3.3.14 3
B 3.2.1-1 ST 0 B3.3.1-5 3
B3212 ../ . 0 B3.3.1-6 3
B3213 .1 0 . B33.17 ‘ 3
B3214 ... 0 T B3.3.1-8 3
B 3.2.1-5 ..o B3.3.1-9 .. 3
B 3.2.1-6 c..c O B 3.3.1-10 , 3b
B3.21-7 : 0 CN02-009
B3.2.18 . . 0 B 3.3.1-11 .3
B3.2.1-9 2 CN02-009
B3.2.1-10 .’ 3 . B331-12 . 3
B3.2.1-11 . . 0 B 3.3.1-13 3
B 3.2.2-1 ' 0 B 3.3.1-14 3
B3222 |, .. 0 B 3.3.1-15 3
B3223 .. . ' 0 _ B33.1-16 3
B3.224 0 . B3.3.1-17 3
B3225 . .., O B 3.3.1-18 ) 3
B3.2.2-6 . 0 B33:1:197: ; _ . 3
B3.2.2-7 .0 B3:31:20 T .7 3
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B 3.3.1-33
B 3.3.1-34
B 3.3.1-35
B 3.3.1-36
B 3.3.1-37
B 3.3.1-38
B 3.3.1-39
B 3.3.1-40
B 3.3.1-41
B 3.3.1-42
B 3.3.143
B 3.3.1-44
B 3.3.1-45
B 3.3.1-46
B 3.3.1-47
B 3.3.1-48
B 3.3.1-49
B 3.3.1-50
B 3.3.1-51
B 3.3.1-52
B 3.3.1-53
B 3.3.1-54
B 3.3.1-55
B 3.3.1-56

. !A
T4
o
. 3
3
3
ER 3
. 0
A}

7 0
! * = 0
s h
v 7 < 0
S

P BN
) 1
0
... 0
< 'l"a‘ 1
0
{ Z
feifn o0
Lei 50 1 0
pei on il
SR 3
"'"("H 3
. . -« N 3
\‘. \}’1
3
-y »o 3
RS
3
N 3
ni‘\ 3
B 3
«'— , L. 3
3
’\» x 3
: L,
e, 3
kot 3
.)\:'::
o a 3
[
3
3

T oew AT

Chapter 3.3 Bales ~

(continued)
B 3.3.1-57
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Page No. -., - Revision (. .-+ Page No. _; -Reuvision
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LIST OF EFFECTIVE PAGES .y
Page No. . -Revision . .Page No. Revision
Chapter 3.4 Bases . Chapter 3.4 Bases
(continued) - .. (continued) o
B3491 ' . 0 . B3.4.14-2 1
B3492 ..., 3 . .B3.4.143 0
B3493 .. ;7 0 " "B3.4.144 0
B3494 | 0 .. B34.145 0
B34401 LI . 2 B'3.4.14-6 0
B34.102 V.0 2 . B3.4.147 0
B34103 T "7 0 . B3.4.15-1 0
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RTS Instrumentation
B 3.3.1

*» APPLICABLE
SAFETY
"ANALYSES, -

-LCO,AND -~ = - T ..

APPLICABILITY

.

SR

"

o« £

".* " “Power Range Neutrch Flux -(continued) BN

power range detectors provide input to the Rod Control System
-rand the Steam Generator (SG) Water Level Control System.
Therefore, the actuation logic must be able to withstand an input
- failure to the control system, which may then require the
-protection function actuation, and a single failure in the other
" channels providing the protect|on function actuation. , Note that
- this Function also provrdes a signal to prevent rod withdrawal prior
* to initiating a reactor trip.; Limiting further rod withdrawal may

* terminate the transient ahd eliminate the need to trip the reactor.

a.

Power Range Neutron Flux - High SR

" The Power. Range Neutron Flux - ngh tnp Functlon

ensures that protectron is provrded frpm all power levels,
against a posmve reactivity excursion leadmg ‘to DNB

" during power operatlons and will prevent fuel melting,
-providing protection for the safety limit on'linear heat rate.
" These excursionsican be caused by rod withdrawal or
reductions in RCS temperature. S

The LCO requires}all four of the Power Rangé Neutron
Flux - High channels to be OPERABLE (two-out-of-four trip

logic). The Tnp Setpornt is <109% RTP.

in MODE 1or 2, when a positive reactivity excursion could

+ occur, the Power Range Neutron Flux - High trip must be

OPERABLE. -This Function will terminate the reactivity
excursion and shyut down the reactor prior to reaching a

. power level that could damage the fuel. In MODE 3, 4, 5,

or 6, the NIS power range detectors cannot detect neutron

" levels." In these MODES, the Power Range Neutron Flux -
‘ngh does not have to be OPERABLE because the reactor

is shut down and reactivity excursions irito thé power range
are extremely unlikely. Other RTS Functions and
administrative controls provide protection against reactivity

. add|t|ons when |n MODE3 4,5, or6.

Power Range Neutron Flux - Low

The LCO requirernent for the Power Range Neutron Flux -

:Low trip Function ensures that protection is provided
“against a positive reactivity excursion from low power or

subcritical conditions.

(continued)
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gy RTS Instrumentation
.~ B3.3.1

BASES e

APPLICABLE:, :...:.- ‘- b... + Pawer Range‘Neutron Flux - Low (continued) -,

A

SAFETY N ) R
ANALYSES;- =1 .- -+ .+ _ ': TheLCO requires all' four of the Power Range Neutron

LCO,AND : _ .~ o 2o 1o . Flux - Low channels.to be OPERABLE (two-out-of-fourtnp

i, ,u. 2

APPLICABILITY T Ioglc) The Trlp Setpomt is<25% RTP. .. /.

- +

et 1. L ':'f:‘ ::..‘1 Lo -l
cwel ST man. ~InI'VIODE 1, beIow the Power Range Neutron Flux (P-10
S P S SR v LR B 'setpomt), and in MODE 2, the Power Range Neutron Flux-
S Lot =7yt L Low tipomust be'OPERABLE. This Function may be

¢ Cown T \L s 'rmanualIy?bIocked by.the operator when two out of four
: e mCO TN i power range channels are greater than 10% RTP (P-10

N : y1osve v, u~.‘s’etpoint).aThIS'Function is automatically unblocked when

U IR sope o 3 Te o, 1) three out of four power range channels are below the P-10

- Co ;733 ut . o setpoint! Above-the P-10 setpoint, positive reactivity
j csT tmemt el :;:. additions-are ‘mitigated by the Power Range Neutron Flux-
ML WD L K LAY e, s o THigh trip Functions b,
< Coa Ly :.'v,'ln)IE.!v1ult"L N
. ..« ... .InMODE 3, 4, 5, or 6, the Power Range Neutron Flux -
o CHL V_I:pyg_tgp_ Function'does not have to be OPERABLE
. : because the reactor is shut down and the NIS power range
AT A N R T NV ':wdetectorecannotrdetect neutron levels in this range. Other
oot s en i RTS trip Functions and administrative controls provide
S T S PRt SRR B z:-a;irotectiortagainst: positive reactivity additions or power
LT ©oonoorar noed oo excursions i MODE 3, 4, 5, or 6.
St P A T WP SOl TP DS  [o i [ Dol
0o S B S \;wPower RangeINeuti'anlux Rate

N ECE I

. p
"o '~u-.ul .:.l‘J"‘x):.«!

e 3 iT nThe Power Range Neutron Flux Rate trip uses the same channels

- S h e :as dlscussed for Function 2°above.
o1t . f S35 et 43 GEonk 1 ialt i
CEVR TR PO AN Power Range Neutron.Flux - High Positive Rate
’ N SN ST AL T R RRTS ReP SRR
. ." The Power Range Neutron Flux - High Positive Rate trip Function
w2 sy ol 0 a1 ensures that protect:on is provided against rapid increases in
~% ...« zOneutron flux that-are characteristic of an RCCA drive rod housing
/ -7« = rupture and the accompanyirig ejection of the RCCA. This
r .. ., Function compliménts the Power Range Neutron Flux - High and
Low Setpoint trip Functions to ensure that the criteria are met for a
++ +1.rod ejection from the power.range. This Function also provides
R protectlon for the rodw1thdrawal at power event.

¢ TR A S

T Y

. The LCO requnres all foun of the Power Range Neutron Flux - High
- Positive Rate channels to be OPERABLE (two-out-of-four trip

) - 1logic). The Trip Setpoint is'< 4 25% RTP with a time constant > 2

' seconds R

i . ' i

- - - - - (continued)
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RTS Instrumentation

- APPLICABILITY -

g

.38

-t
3
’
[}

B 3.3.1
_ BASES DIl
APPLICABLE " Power'Range Neutron Flux - High Positive Réte (contmued)
SAFETY LA
ANALYSES, * . -= . ~'In MODE 1.or 2,'when there is a potential to add'a'large amount
- ~LCO,AND “« %+ vof positive reactivity from a rod ejection accident {REA), the Power
+ - Range Neutron Flux- High Positive Rate trip must be OPERABLE. |

In MODE 3, 4, 5, or 6, the Power Range Neutron Flux- High
5+ Positive Rate trip Function does not have to be OPERABLE
~. 7 ,because other RTS#rip Functions and administrative controls will
+* ~+provide protection against positive reactivity additions. Also, since
. only'the shutdownshanks may be withdrawn in MODE 3, 4, or 5,
=+ . .the remaining complement of control bank worth ensures a

* 5o sufficient:degreésof SDM in the event of an REA. In MODE 6, no

-~ -. rods:are withdrawn ahd the SDM is increased during refueling

». = ‘i ‘operations:- Thereactor vessel head is also removed or the

! -+ closure bolts-are detensioned preventing any pressure buildup. In
- addition;:thé NIS power range detectors cannot detect neutron
levels present in this mode. -

. Yoo, — falias LI
Pra o, 8 NE SO

w ooy

.+4. . .5 ‘IntermediatelRange Neutron Flux

., 3 PR - s
AR U 1o} FIER L R S X 191 -

o + i.TheIntermediate Range Neutron Flux trip Function ensures that

" w1 protection.is. providéd against an uncontrolled RCCA bank rod
2 withdrawal, accident from-a subcritical condition during startup

) « s #automatié rod withdrawal is no longer available). This trip

Function provides redundant protection to the Power Range
=: 3 Neutron.Flux ¥L.ow Setpoint trip Function. The NIS intermediate
“range detectors are Tocated external to the reactor vessel and
.measure:neutroris leaking from the core. The NIS intermediate
N =range idetectors do not-provide any input to control systems. Note

that this Function also provides a signal to prevent rod withdrawal

" i e -prior fo nitiating a reactor.trip. Limiting further rod withdrawal may

Sooopte U ronis oo S o v
v %s.el:icThe 'LCO;requires two chanhels of Intermediate Range Neutron
T e - Fluxto,be OPERABLE: Two OPERABLE channels are sufficient
-~ 1, v oto ensure.no single random failure will disable this trip Function
R AP R (one-out oftwm tnp Ioglc) The Trip Setpoint is < 25% RTP.

PR IR EP PRI I N T ,'_“1, .
vy )T - Because this ltnp Function is important only during startup, there is
* 1.yt .generally.no need to disable channels for testing while the
“ Function is requnred to be OPERABLE. Therefore, a third channel
s unnecessary 2 ‘; Lo
ey ;:».‘:' NERNRT A >

'

N [} MODE ’l below the P- 10 setpomt and in MODE 2 above the
P-6 setpoint, when there is a potential for an uncontrolled RCCA
bank rod withdrawal accident during reactor startup, the

(continued)
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RTS Instrumentation

sy ' B3.3.1
BASES
. APPLICABLE . 4. - Intermediate Range Neutron Flux (continued) ! '—{
SAFETY " AR
ANALYSES A - 1r 4+, Intermediate Range Neutron Flux trip must be OPERABLE
LCO, AND , PRSI 3; Above the P-10 setpolnt the Power Range Neutron Flux - High
¢ APPLICABILITY ., - Setpomt trlp and the, Power Range Neutron Flux - High Positive
R cae e + Rate tnp provrde core protection for a rod withdrawal accident. In
. . o bz MODE 2 below the P-6 setpomt the Source Range Neutron Flux
T ’;" PIEARTUN, |, ) Functroh provrdes core protection for reactivity accidents. In
MODE 3, 4, or; 5, the JIntermediate Range Neutron Flux trip does
. not have t6 bé OPERABLE because the control rods must be fully
©o . .t Iyi gy, JInserted and only the shutdown rods may be withdrawn. The
DRV CUt i _‘,\, reactcr cannct be started up in this condition. The core also has

o o L g, the requrred SDM to mrtlgate the consequences of a positive
Ty reactrvrty “addifion accident. In MODE 6, all rods are fully inserted
e on ,and the core;has a,required-increased SDM. Also, the NIS
intermediate range detectors cannot detect neutron levels present
s e mtl’usMODE, ok ,,,,,,----

e [ FEAREE B RSN tE VS S J(l'st T
' L 5, J; " Source Range Neutron Flux,
A T ST Tty L) TSI T N Tl o
\ . The LCO requrrement for the Source Range Neutron Flux trip
Sty Y .';;, . Function ensures that.protection is provided against an
o . uncontrolled RCCA bank rod withdrawal accident from a
(- subcntrcat condltlor} dunng startup (automatlc rod withdrawal is no
e C v~ i zlonger, ayarlable) ,,Thrs trip Function provides redundant protection
" to the Power Range Neutron Flux Low and Intermediate Range
e ey o Neutron Flux trip, Functlonsq In MODES 3, 4, and 5, administrative
_,,: ; ~“contrels ‘also, prévent the uncontrolled manual withdrawal of rods.
_ The NIS source range detectors are located external to the reactor
... vessel and measure neutrons leaking from the core. The NIS
.source range detectors do not provrde any inputs to control
- systems. nThe source rapge trip is the only RTS automatic
L e, A protectlon functlon reqwred in MODES 3, 4, and 5 with the Rod
Sy g sy Control System capable of rod wrthdrawal or one or more rods not
) fully inserted. Therefore the functional capability at the Trip
) RV Setpomt is assumed to be available.

-
-~
-
.
L

b
L

Y]

A
-1.,:‘:..

voo

RN : A g s D

o { . The LCO requrres two channels of Source Range Neutron Flux to

e o-be OPERABLE Two OPERABLE channels are sufficient to

. ensure no smgle random fallure will disable this trip Function. This

fo e Functnon uses one- out of-two tnp logic. The Trip Setpoint is

' . . .<1.0 E5 CpPS.1: The outputs, of the Function to RTS logic are not
requnred OPERABLE in MODE 6 or when all rods are fully
inserted and the Rod Control System is incapable of rod
withdrawal.

(continued)
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RTS Instrumentation
- B 3.3.1

. .t
g8 N i B - '

ol g - — - - - o

SURVEILLANCE
REQUIREMENTS

- 1.5“7

Lot P

y

i S

=

I:

’
L

L LT
Al .-

g -

N
I

I
"SR*3:3.1.16 (contiiued) ™ **. v - .7 et j" .

+(c) - ™ Any intentional time delay set into the tnp crrcurtry é.9.
"= undérvoltage relay time déldy, NLL cards (lag, lead/lag, rate/lag)
+ ~and NPL cards (PROM logic cards for trip time delay) associated
" 'with the OTAT, OPAT and SG low-low level Vessel AT (Power-1,
-‘Power-2) trip functrons and NLL cards (lead/lag) associated wrth
- the low pressur‘rzer pressure reactor trip function) to add margin or
R prevent spunous tnp*srghals‘ -

(d)- " For the un‘d‘ervoltageLRCP trip function, back EMF delay from the
3 rtimé of the fos87df the bus voltage until the back EMF voltage
o generated by the bus' ioads has decayed

i, 24700 G IS “'

(e )- . ‘The time delay for the reactor trip breakers to open; and

B l\.;,_‘u 2z .tis

- The time delay for the control rod drive stationary gripper coil

s

voltage to decay and the RCCA grlppers to mechanically release
- making fhe_rods ffa8 a fall {i.e., gripper release time measured
during the performance of SR 3 1 4 3).
S TN BTG T LN

" For channels$ that ificludé dynamrc transfer functions (e.g., lag, lead/lag,
rate/lag etc) the respottse time verification is performed with the time
“‘constants’set at therr"nomrnal values. Time constants are verified during
" the performance 'of SR'3!3.1) 10 arid SR 3. 3 1.11. The response time may |
bevenfed’bya PPIBIIRACT
" series ‘of overlapplng tests 'orbthervenf catlon (e.g., Ref. 9 and Ref. 15),

) ‘5 ~such that the entire ’respbnse trme rs verified.

s
.

)
UL
L]

»

s‘{,\

i

- M

- - o -
. 14_- J\'v" L foc 1203 T

Y

Response’ time may be Vetified by actual response time tests in any
series of' sequentlal overlapplng, ortotal channel measurements, or by

- thé sUmmatton “of ‘allocated sensor S|gnal processing, and actuation logic

~response trmeswrth'actuat response time tests on the remainder of the
=.channel Allocitions for’88hsor response times may be obtained from:
AL BT  t ’.'a""‘!\‘l

1)  histofical-récords‘based on acceptable response time tests (hydraulic,
' noise, or power mterrupt tests); (2)inplace, onsite, or offsite (e.g. vendor)

R test measurements “or (3) utlhzrng vendor engineering specifications.

i -J

oo
MR
PO LB

" WCAP-13632-P-A, Rewsron 2, Elimination of Pressure Sensor
*-Response Time Testlng Requrrements " provides the basis and

- ‘methodology for«using aIIocated 'senisor response times in the overall

" verification of the channel r response ‘time for specific sensors identified in
the WCAP: Response tlme verification for other sensor types must be
demonstrated by tdst: "¢ T o

P

:

{continued)
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BASES

RTS Instrumentation
B3.3.1°

SURVEILLANCE
REQUIREMENTS

e m s s
Y

SR 3.3.1.16 (continued) +;-. , ¢ Porodd R I
WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection
Channel Response Time Tests;* provides the basis and methodology for
using allocated signal processing and actuation logic response times in

. *« .. r » the overall verification of the protection system channel response time.

HCER B

... response times nust be verified prior. to placing the component in

-1

L 1
' g

(SN - A
<

s
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..The,allocationstfor, sensor, signal conditioning, and actuation logic

.operational service and;re-verified.following maintenance that may

- - adversely affect response time,; In'general, electrical repair work does not
T i - 1~ impact response: time provided the parts used for repair are of the same
-3 :.a0) -typesand value.-: Specific components identified in References 9 and 15

.. may be replaced without verification testing. One example where

response time could bé affected is réplacing the se

nsing assembly of a
transmitter. - - 45 s ces 37 > 2 -

“
g
"

+As appropriate, each channel's response time must be verified every

.-18 months on a STAGGERED TEST BASIS. Each verification shall
include at least one trajn such-that both trains are verified at least once
_per 36 months. - Testing of the final actuation devices (i.e., reactor trip
breakers) is included in:the verification. Testing of the final actuation
devices measures the time delay for the reactor trip breakers to open.

. The-.time: delay for; the, control rod drive stationary gripper coil voltage to
decay and the RCCA grippers to mechanically release making the rods

: free to fall (i.e:, gripperrelease time) is measured during the performance

of SR 3.1.4.3 which verifies;rod drop time from the beginning of decay of
stationary gripper coil voltage. For surveillance testing performance,
gripper release time-is.not included-in the reactor trip system
instrumentation response time testing due to the difficulty in determining
the precise. point at whichithe rods are free.to fall. SR 3.1.4.3 specifies a
readily quantifiable time to use as a separation point for field

, measurements, i.e.,.“front the beginning of decay of stationary gripper coil
. Vvoltage.”- The rod drop,time measurement in SR 3.1.4.3 begins at the

time the rod control power cabinet regulator board circuit for a specific rod
group is grounded, causing the, board to reduce the stationary gripper coil
current to zero releasing the rod group. This is essentially the same time
.at which the reactor trip breaker’s opening would interrupt current to the
stationary gripper coil. The response time definition, “until loss of

" stationary gripper coil voltage, “ is less quantifiable. However, the
» definition’s provision for, overlapping testing-allows this testing approach

since the total response time is determined. The safety analyses are
satisfied as long as both-surveillances, response time and rod drop time,
are met. Some portions of the response time testing cannot be
performed during unit operation because equipment operation is required
to measure response times. Experience has shown that these
components usually pass this Surveillance when performed at the

(continued)

CALLAWAY PLANT

B 3.3.1-58 Revision 3b



7 ‘;?‘”:"‘:én PR
- L - RTS Instrumentation
) B 3.3.1
BASES e ..r"r.- I S S N Lo
SURVEILLANCE - SR 331 16 (contlnued) e ‘fz’ ;-.“_;:.;
REQUIREMENTS b ARTL
T 018 month Frequency ‘Therefore the I'requency was concluded to be

acceptable from a rellablllry qtandpomt
P S ) . . SR A R S
: bR 3.3.1)16 s modrfled by a Note statlng that neutron detectors are

. R excluded fromi RTS RESPONSE TIME testing. This Note is necessary

T " - .because of the difficulty in"generating an appropriate detector input signal.
. i " s " Excluding the detectors is acceptable because the principles of detector
we -' operation ensure a Virttizily instantanedus response. Response time of

; ) * the neutron flux signal portion of the channel shall be verified from
* detec tor out put or mth 0 the first eleet"omc component in the channel.
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- RTS Instrumentation
B 3.3.1

- .. TableB3.3.1-1 ... . LR E
t - (Page10f3) _

* 'FUNCTION . NOMINAL TRIP SETPOINT @

1. Manual Reactor Trip NA.

2. Power Range Neutron Flux Co
a.  High . - <109% RTP
b.  Low o < 25% RTP

3. Power Range Neutron Flux Rate - < 4.25% RTP with time
High Positive Rate ee ... . constant>2sec.

4, Intermediate Range Neutron Flux - <& @7 . <25% RTP

5. Source Range Neutron Flux Lo <10ESCPS

See Table'3.3.1-1 Note 1.

- R S ek

el See Table 3.3.1-1 Note 2.

6. Overtemperature AT

1. Overpower AT

8. Pressurizer Pressure

a. Low > 1885 psig

b. = High < 2385 psig
9. Pressurizer Water Level - High _ <92% of instrument span
10.  Reactor Coolant Flow - Low o T > 00% of ioop minimum

measured flow (MMF=95,660 gpm)
(continued)
@ The inequality sign only indicates conservative direction. The as-left value will be within

a two-sided calibration tolerance band on either side of the nominal value. This also
applies to the Overtemperature AT and Overpower AT K values per Reference 14.
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RTS Instrumentation

B3.3.1
¢ . TableB3.3.1-1
o i (PageZOf 3)
e =y " FUNCTION i " NOMINAL TRIP SETPOINT ©
11.  Notused. o
12.  Undetvoltage RCPs . 1w >10,584 Vac
13.  Underfreqtency RCPs SEh e Y B oM
14,  Steam Generator (SG) Water Level. .’ '? - 'H:’ ma
Low-Low - - e, o ‘
a. Steam Generator Water Level > 27.0% of narrow range
Low-Low (Adverse 2 hewvbie ot dnstrument span
Containment Environment)
AT HER A R RO IO R S o B :
b.  Steam Generator Water Level > Z 6% of harrow range
Low-Low (Normal Containment instrument span
- - Environment) 3 I Ly v oo
C. Vessel AT Equivalent including
* delay timers - Trip Time Delay: ¢ .=t zpie o+
A 4)) Vessel AT (Power-1)! =~ _< Vessel AT Equivalent to
12.41% RTP (with a time delay
o, e ozl sl g 232 sec.)
3t ed
(2) Vessel AT (Power- 2) < Vessel AT Equivalent to
T oo - 22.41% RTP-(with a time delay
<122 sec.)
d. Containment Pressure - ¥ . 1s15pS|g
Environmental Allowance i
Modifier IO L T
15. Not used.
- - Bl T T e e e : (continued)

@ "The mequahty sngn only lndlcates conservatlve dlrectlon The as—left value will be within
" atwo-sided calibration tolerance band on elther side of the nomlnal value. This also
applies to the Overtemperature AT and Overpower AT K values per Reference 14.
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RTS Instrumentation
B 3.3.1

© - Table B3.3.1-1
‘" (Page 3 of 3)

" FUNCTION NOMINALTRIP SETPOINT ¢ @

3

16. Turbine Trip

a.. - Low Fluid Oil Pressure .« ¢+ 2598.94 psig
b. . Turbine Stop Valve Closure . 2 1% open
- Y < -\‘J * )
_— N.A.

17. Safety Injection (SI) Inputfrom . ., . ., .. ..,
Engineered Safety Feature Actuation™ s ) .
System (ESFAS) o

S T N A
18. . Reactor Trip System Interlocks SRRV
a. Intermediate Range Neutron o S '2 1.0E-10 amps
P Fqu”P-G Pavdgnare s thil T onSL e
. Y, S n" MR ,r i ‘}:‘x a l__‘ Y.
b. Low Power Reactor Trips Block oo N
P-7
AMTTS IR AU D U S D TSR
c. Power Range Neutron Flu‘o R8¢t L ,£48% RTP
d. .. = Powu Rahge Neutron Flux, P-G: .. 200 < 50% RTP
e! Power Range Neutron Flux, 10% RTP
P- 10
~ Jo RN S5 P S ;
- f Turblre lmpulse Pressure P-13 < 10% Turbine Power
19.  Reactor Trip Breakers o NA.
o T v

20. Reactor Trip Breaker Undervoltage and - NA
Shunt Trip Mechanisms

21.  Automatic Trip Logic NA.

®  The inequality sign only indicates conservative direction. The as-left value will be within
"a two-sided callbratlon tolerance band on elther snde ‘of the nomlnal value. This also
applies to the Overtemperature AT and Overpower AT K values per Reference 14.
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