
VERMONT YANKEE 
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ATTN: Document Control Desk 
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Control Rod Block Instrumentation 

Reference: (a) Letter, VYNPC to USNRC, "Technical Specification Proposed Change No. 226, 
Control Rod Block Instrumentation," BVY 99-160, dated December 21, 1999 

By Reference (a), Vermont Yankee (VY) requested an amendment to Facility Operating License, DPR
28, and its associated Technical Specifications (TS). The Proposed Change involves control rod block 
instrumentation requirements.  

Following submittal of the subject Proposed Change, additional amendments to the Technical 
Specifications (i.e., Amendments 186, 187, and 193) have been approved by the Nuclear Regulatory 
Commission which impact nearly all of the pages covered by this Proposed Change. Because of this, VY 
is hereby providing replacement marked-up pages of the current TS, as well as revised re-typed pages, 
reflecting the current TS and Bases. These updated page changes fall within the scope of the original 
application, are administrative in nature with respect to the original Proposed Change, and are only being 
made to update and conform to the intervening TS amendments. The bases for the Proposed Change, 
safety considerations and determination of no significant safety hazard consideration are unchanged from 
those discussed in Reference (a).  

Attachment 1 to this letter contains a discussion of differences between the page changes as proposed by 
Reference (a) and as finally made, considering the intervening license amendments. These updated 
changes do not alter the intent, meaning, or bases of the originally proposed changes. Attachment 2 
provides the mark-up of the current Technical Specification and Bases pages. Attachment 3 is the 
retyped Technical Specification and Bases pages.  

If you have any questions on this transmittal, please contact Mr. Thomas B. Silko at (802) 258-4146.  

Sincerely, 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

/Gautam Sen 
Licensing Manager
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VERMONT YANKEE NUCLEAR POWER CORPORATION

INTRODUCTION 

Subsequent to the original submittal of Proposed Change 226 (PC-226) on December 21, 1999 (VY letter 
BVY 99-160), the Nuclear Regulatory Commission has approved additional amendments to the VY 
operating license. Amendments 186, 187, and 193, in particular, have altered the content or format of 
nearly all of the pages covered by PC-226. Because of this, VY is providing replacement marked-up 
pages of the current Technical Specifications (TS), as well as revised, re-typed pages. These changes do 
not alter the original scope of PC-226 and are administrative in nature with respect to the original 
application. The changes are only being made to conform to the intervening TS amendments. The bases 
for the changes, safety considerations and determination of no significant safety hazard consideration are 
unchanged from those discussed in the original request for amendment, which is still pending.  

PC-226 involves changes to TS and Bases pages 51, 52, 69, 74, 77, 78, and 90. A discussion of 
differences from the changes as originally proposed in VY letter BVY 99-160 follows: 

DESCRIPTION OF CHANGES 

Pages 51 and 52 (Table 3.2.5) 

At the time of submittal of PC-226, TS Table 3.2.5 contained a Note 6, applicable to the Rod Block 
Monitor trip function. Note 6 was subsequently deleted through Amendment 186.  

Amendment 186 added a "Note 10" under the column heading, "Minimum Number of Operable 
Instrument Channels per Trip System" in three places. In two of those places, the corresponding trip 
functions are being relocated from TS to the Technical Requirements Manual (TRM) under PC-226, and 
the subject note will be duplicated in the TRM. In the third instance, "Note 10" was added to be 
applicable to the Rod Block Monitor Upscale and Downscale trip functions. Note 10 will be retained in 
the TS as applicable to these functions and will also be applicable to the Rod Block Monitor Inop trip 
function being added by PC-226.  

Amendment 186 also added a new "Note 11." Note 11 applies to the Scram Discharge Volume trip 
function, which is being relocated to the VY TRM under PC-226. Consequently, Note 11 will also be 
relocated and will no longer have application in the TS.  

PC-226 had originally proposed adding two new Notes to Table 3.2.5 that were previously designated as 
Notes 10 and 11. Because of the addition of unrelated Notes 10 and 11 by Amendment 186, the PC-226
added Notes will be re-designated as Notes 12 and 13, respectively.  

Amendment 187 added the qualifying statement, "with a maximum as defined in the COLR" under the 
Trip Setting for the rod block monitor upscale trip function, such that the trip setting is now expressed in 

TS Table 3.2.5 as "< 0.66 (W-AW) +N with a maximum as defined in the COLR (Note 5)." 

Pages 69 and 74 

Amendment 186 replaced Note 1 in Table 4.2.5 with a specified test frequency of "every three months." 
This applied to the Average Power Range Monitor and Rod Block Monitor trip functions. The Average 
Power Range Monitor trip function will be relocated to the TRM under PC-226, along with the revised 
surveillance frequencies.

BVY 00-81 / Attachment I / Page I



VERMONT YANKEE NUCLEAR POWER CORPORATION

Page 77 

Amendment 187 changed page 77 by incorporating some text rollover from the previous page and by the 
revision of two paragraphs. PC-226 affects the same two paragraphs revised by Amendment 187. Some 
of the changes made by Amendment 187 are no longer applicable because of the relocation of 
requirements to the TRM (i.e., APRM, IRM, SRM discussion). The revised page 77 being submitted 
herewith does not contain all of the text that was added by Amendment 187, but does incorporate the 
changes originally proposed as part of PC-226.  

Page 78 

Amendments 187 and 193 both revised page 78. The original PC-226 change has been incorporated into 
this page.  

Pame 90

Page 90 has not been changed since the original submittal of PC-226.

BVY 00-81 / Attachment I / Page 2
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IPS

TABLE 3.2.5 

CONTROL ROD BLOCK INSTRUMENTATION

Minimum Number of operable Instrument / €•• 
Channels Rer T ip• 

Trip Function 

Steitup Range M oitor 

( 2 a. Upscale(Note 2)(7-40(A-DF) 

2 b. Detector Not Fully Inserted 
(7•-l(A-D)E(LS-4) ) 

vInter diate Range Monitor 

(Notes 2 a. Upscale (7-41 (A-F)) 

10, 1) 2 b. Downscale (Note 4) 

2 /(7-41(A-F)) / C. Detector Not Fully In rted 
/ ~~~(7-11 (E, F,G,I, J, K)(L '-4) ) 

/ Average Power Range Mon or 

tt / ~(APRM A-F) . .  
, 2 a. Upscale (Flow B 9) 

S/ 2 b. Downscale

Modes in Which Function 
Must be Operable 

Refuel Startup Run

X 

X 
X 

x

X 
X 

X 
X 

X

X 
X

Trip Setting

<5 x 10 cps (Note 3) 

108/125 Full Scale 
>5/125 Full Scale 

<O.66(W-4AW)+42% (Note 5) 
>2/125 Full Scale

Rod Block Monitor (RBM A/B) 

S(Notes a. Upscale (Flow Bias) (Note 7) _ <0.66(W-AW)+N with a 

10, 9) maximum as defined in the 
I COLR (Note 5) 

-- b. .Downssale (Note 7) .. >/125 Full Scale 

(Notes Scram Discharge V ume X X <12 Gallons) 

S10,11) (per (LT-3-231A/G~)~ 
volume) 

• (Na ote 8) ® Trip system ogic x x x 

SAmendment 
No. 44, •uI 441 44f •-4 J 4. #4, 41 444, •4.4, 4..- 51



TABLE 3.2.5 NOTES 

1. There shall be tw operable or tripped t p systems for each fu ion in 
the required op ating mode. If the m uin number of operable nstruments 
are not avail sle for one of the two ip systems, this condit n ay exist 
for up to s en days provided that ring the time the operab system is 

functional tested immediately an daily thereafter; if the ondition 
lasts lo er than seven days, thesytem shall be tripped. f the minimum 
number f instrument channels a not available for both t ip systems, the 
syste shall be tripped.  

2. On of these trips may be b assed. The SM function m be bypassed in 
t e higher IRM ranges when he IRM upscale rod block i operable.  

3. This function may be b ssed when count rate is >10 cps or when all IRM 
range switches are abo e Position 2.  

4. IRM downacale may b bypassed when it is on its lo est scale.  

5. "Wi is percent rated two loop drive flow where 100% rated drive flow is 
that flow equivalent to 48 x 106 lbs/hr core flow. Refer to the Core 

Operating Limits Report for acceptable values for N. AW is the difference 

between the two loop and single loop drive flow at the same core flow.  
This difference must be accounted for during single loop operation. AW - 0 

for two recirculation loop operation.  

6. Not used.  

7. The trip may be bypassed when the reactor power is <30% of An RBM 

channel will be considered inoperable if there are less than half the total 
number of normal inputs from any LPRM level.  

8. With the number of operable channels less than required by the minimum 
operable channels per trip function requirement, place the inoperable 
channel in the tripped condition within one hour.  

9. With one RBM channel inoperable: 

a. Verify that the reactor is not operating on a limiting control rod 
patter• - ", .. ) 

b. Restore th operable REM channel to operable status within 4ours.  

Otherwise, place the inoperable rod block monitor channel in the tripped 
condition within the next hour.  

10. When a channel is placed in an inoperable status solely for 
perfoA. ance of required surveillances, entry into associated 
Limiting Conditions for Operation and reuired action notes may te 
delayed for up to 6 hours provided the associated Trip Function 

1i. A•. With the number./f operable channels op)e less than re ied by th 
Smnmmoea~r hnespr trip cioreue•tpaet• Sinoperable annel in the tripped ondition withn2 hours 

B. With t numer of operable c nnels two less •an required by the 
minimum operable channels petrip function rquirement, place the 

C inpTr a System in the tripped condition within2 hour.s 

• ent No 4, 2,6~, 94, 04, 44- 4,.-4 52 
j jo o, r .- mt'c, 

I 

B.~~ ~ ~ Wiht nme foeal estols nrqie yI h



INSERT #1 (new Notes 12 and 13 to Table 3.2.5) 

12. Required to be operable when the reactor mode switch is in the shutdown 
position.  

13. With one or more Reactor Mode Switch - Shutdown Position channels 
inoperable, immediately suspend control rod withdrawal and immediately initiate 
action to fully insert all insertable control rods in core cells containing one or 
more fuel assemblies.



VYNPS

TABLE 4.2.5 

MINIMUM TEST AND CALIBRATION FREQUENCIES 

CONTROL ROD BLOCK INSTRUMENTATION

Trip Function 

Startup Range Monitor 

a. Upscale 
b. Detector Not Full nserted 

Intermediate Range nitor 

a. Upscale 
b. Downscale C. Detector ot Fully. Inserted 

Average Po r Range ionrtor 

a. Upsale (Flow Bias) I b. Diwnscale 

Rod Block Monitor 
a.~ Upscale (Flow Bias) 

Downscale 

Trip System Logic 

Hig WaterLd inSrmDshw

Functional Test

Every Three Months (Note 4) 
Every Three Months (Note 4) 

Once/Operating Cycle

Every m,�,(Months

Calibration

Every Three Months 
Every Three Months 0.44 

Once/Operating Cycle 
(Note 3) 

Rep g~ing Out age)

T" M^X & AI/Aý 

C (A, -I a)

69
Amendment No. A", 4444,)-,



VYNPS

TABLE 4.2 NOTES 

1. Not used.  

2. During each refueling outage, simulated automatic actuation which opens 
all pilot valves shall be performed such that each trip system logic can 

be verified independent of its redundant counterpart.  

3. Trip system logic calibration shall include only time delay relays and 

timers necessary for proper functioning of the trip system.  

4. This instrumentation is excepted from functional test definition. The 
functional test will consist of injecting a simulated electrical signal 
into the measurement channel. / .. , 

5. Deleted. ,. .  

6. u-•nctional tests, c ibrations, and instrumeit checks are not equired 
when thes e le not requir.d to, operable or ar.tripped.  

9. he he r o up e as o i t d t a e y rlef va ve an sa ety va v 

poitiona thatmhall be perdmfor osieach startup iio a required 

Freqfunc tional tests are ntr wee d finstrument ato The 

clraeq n ot eand once per tests which are performd nc rmedpe r 

oeraing cyce wI adeqpe 

11. Tripsyisteumenltog ic etdfo h functional tests ildicldeveifc tionso oeatin 

ofhall automaticiitationusinhibimate sieslbemoitria ingl rnelavey cotate 

vFunctmonal tesr if c ationt th e manu inh ie swihes prevent ore nin 

frequiencd to bexoperbed.neprwe Isrmn c salb 

allTh reliefalveswil be comish o i coeuct n wh u 

performed thlast on e psedfr day k-up ptoseiteiods indica insrmn ts share 

requried o bee oper~able evey oper tin wcyce.  

7. Thsepa sr umefntationa iess rexept r ied from tefnthiona testrumefntations and 

shl ecalibratednusidgisimgrated elS ectsrwicharl signalse once every he 

81. Frpsse oi unctional tests wand inaldeverfiations are noopurdhnss emare non 

positionutomati mntaytise or ihbac-u pswitihsb oninictiorn, shala boea 

oveen.erifiedtceoeation every operatuing ii cycle.pevn oenn 

al. Treipstem vlogcfntinltss will includoepvishedcatioonjfnctiontiot 

Section 4.5.F.l.  

Amendment No. 63, 44, -44, 4.-4-, 44, e.4-, 74



INSERT #2 (new Notes 12 and 13 to Table 4.2.5) 

12. Trip system logic is not applicable to this function. Must be performed within 1 
hour after the reactor mode switch is placed in Shutdown, if surveillance is not 
current (once/operating cycle).  

13. Includes calibration of the RBM Reference Downscale function (i.e., RBM 
upscale function is not bypassed when >30% Rated Thermal Power).



VYNPS

BASES: 3.2 (Cont'd) 

control and/or bypass valves to open, resulting in a rapid depressurization 
and cooldown of the reactor vessel. The 800 psig trip setpoint limits the t ~depressurization such that no excessive vessel thermal stress occurs as a 

S.result of a pressure regulator malfunction. This setpoint was selected far 
enough below normal main steam line pressures to avoid spurious primary 
containment isolations.  

Low condenser vacuum has been added as a trip of the Group 1 isolation 
valves to prevent release of radioactive gases from the primary coolant 

through condenser. The setpoint of 12 inches of mercury absolute was 
selected to provide sufficient margin to assure retention capability in the 
condenser when gas flow is stopped and sufficient margin below normal 
operating values.  

The HPCI and/or RCIC high flow, steam supply pressure, and temperature 
instrumentation is provided to detect a break in the HPCI and/or RCIC 
piping. Tripping of this instrumentation results in actuation of HPCI 
and/or RCIC isolation valves, i.e., Group 6 valves. A time delay has been 

incorporated into the RCIC steam flow trip logic to prevent the system from 

inadvertently isolating due to pressure spikes which may occur on startup.  
LThe trip settings are such that core uncovering is prevented and fission 
"product release is within limits.  

The instrumentation which initiates ECCS action is arranged in a dual 

4.fchannel system. Permanently installed circuits and equipment may be used to 
trip instrument channels. In the nonfail safe systems which require 
energizing the circuitry, tripping an instrument channel may take the form 
of providing the required relay function by use of permanently installed 
circuits. This is accomplished in some cases by closing logic circuits with 
the aid of the permanently installed test jacks or other circuitry which 
would be installed for this purpose.  

out of i.e., any tmip ed eof the six APefs, t ref or four s willn 

the~~~~u Cor OprtigLmisReot 

"adjusin a rod block. Th dminimum instrumenthqsnnel requirements for the 
•I may be reduced by ~e for a short oerio of time to allow r 

driintenance, testinar calibration.dThe RBM is credited in the Continuous 
Rod Withdrawal During Power Range Operation transient for preventing 
excessive control rod withdrawal before the fuel cladding integrity safety 
limit (MCPR) or the fuel rodnmechanical overpower limits are exceeded. The 
RBM upper limit is clamped to provide protection at greater than 100% rated 

core flow. The clamped value is cycle specific; therefore, it is located in 
the Core Operating Limits Report.  

For single recirculation loop operation, the RBM trip setting is reduced in 
accordance with the analysis presented in NEDO-30060, February 1983. This 
adjustment accounts for the difference between the single loop and two loop 
drive flow at the same core flow, and ensures that the margin of safety is 
not reduced during single loop operation.  

Th purpose o the APMrod block fun ion is to avoid cond fions that would-
I require Reac r Protection System a ion if allowed to pro ed. The APRM 

upscale to block alarm setting i selected to initiate ?-6od bck before 
Ah APM/h neut o f tu inra sett n i s reee . T PR p c o 

The slpe o rod block tp response curve withbecirculation flow is 

dj table to allow trackio of the required trip etpoint with r 

Amendment No. #, •, 44, 04, 94,)8 77



INSERT #3 (Bases 3.2, Page 77) 

During hot shutdown and cold shutdown, and during refueling when the reactor mode 
switch is required to be in the shutdown position, the core is assumed to be subcritical; 
therefore, no positive reactivity insertion events are analyzed. The Reactor Mode 
Switch-Shutdown Position control rod withdrawal block, required to be operable with the 
mode switch in the shutdown position, ensures that the reactor remains subcritical by 
blocking control rod withdrawal, thereby preserving the assumptions of the safety 
analysis. Two channels are required to be operable to ensure that no single channel 
failure will preclude a rod block when required. There is no trip setting for this function 
since the channels are mechanically actuated based solely on reactor mode switch 
position. During refueling with the reactor mode switch in the refueling position, the 
refuel position one-rod-out interlock provides the required control rod withdrawal blocks.



flT: 3.2 (Cont"d) 
rcirculaon c k effeioncprovt. T localasn e asegrive r ed ptock re .  

The saling arrangement is such..a t trp setting is 1e~ thn a factoo 
10 -- he i;�nd c atned level . ys is of the wors t- e acciden t resu lts 

A downscale indication on an API or IP.N is an indication the instrument has 

tailed or the instrumen is not sensitivle enough. In either case, the 
instruma nt will noi respond to changes in control rod mteion and lhu e 

control rod motion is prevented.  

To prevedn excessive clad theraures for the s mall pipe break. the HI0 or 

Automrati Depre1sui3aTion systme wa t function since, for dibreaks.  

reactor pressure does not decease rapidly enough to allow either core spray 

or LPCZ to operate in time. For a break or othe~r even occurring outside 
Sthedrywell, she Automatic Depressurizt fon Syttem is initiated on low-low 

reactor water level only after a times delay. The a_-rangement of t~he 

tripping contacts is such as to provide th~is function when necessary and 
h ze spurious opeantion. The rip set tligs given in the Specification 

a re adequa reato eenu th above cr iteria ae me t. The spec fica ction 

preserves the effectiveness of te system during periods of maintenance, 

testing, or calibdation, and also mnmzes the risk of inadvent 

operation: i .e., only one inStrument channel out of servi~ce.  

The ADS is p~rovded with inhibit switches to manually prevent automatic 

initiation during events where actuation would be undesirable, such as 

certain ATWS events. The Syste is also provided with an Appendix I inhibit 

switch to preven inadvertent actatsion of ADS during a fire which requires 

evacuation of the Control oom•.  
Four radiation monitors are provided wh.ich n~tiatae isolation of the reactor 

building and opeation of the standby gas trea met systm. The monitor s 

are located in the reato r building vAntilation dnct and on the refuelitn 

fla or. Ao y one ups cale nt ip or t w sen usi ale trips of either set of 

monitors will cause rhe desirod acicon. Trip setings for the monitnors o 

the refueling floor are based p initiating normal ventilation isolation 

and sT andb gas treatment scel oeeratu ion so t hat nonppe b . the activity 

released du•rin t~he refueling accident leave the Reactor Duailding via ,t.he 
normal ventilation esack but that all activity is processed by the standby 

gas treatLent system. Trip settings for the emnitors in ohe vtilation 

duct are based upon initiation of te nooal ventilation isolation and 

standby gas t•rem• system operation at a radiation level equivalent to 

the axinmgm site bois-sac dose rate of 500 inrec/yeat wh et forth in the 

mfsinimsese calculation Manual. The monitoring siem in the plant stack 

represents a backup to tehs system to limit gross radioactivit releases to 

The purpose of isolating the mechanicl vacuum pump line is no limit release 

of radioactnvity from the main cond ane. Duting an accident, fission 

products would be transported frm the reactor turough the main steam line 

to the main condenser. The fission prct radioactivithy would be sensed by 

the main steam line radiation monitore which initiate isolation.  

Amendment No. 9, tie. oper ti, so that no e oe , t93 7a



VYNPS

BASES:

90Amendment No. 2.&, 4, 46-., ;-G, 444, BVY 99-55

3.3 & 4.3 (Cont'd) 

2. The control rod housing support restricts the outward movement of a 
control rod to less than 3 inches in the extremely remote event of 
a housing failure. The amount of reactivity which could be added 
by this small amount of rod withdrawal, which is less than a normal 
single withdrawal increment, will not contribute to any damage of 
the primary coolant system. The design basis is given in 
Subsection 3.5.2 of the FSAR, and the design evaluation is given in 
Subsection 3.5.4. This support is not required if the reactor 
coolant system is at atmospheric pressure since there would then be 
no driving force to rapidly eject a drive housing.  

3. In the course of performing normal startup and shutdown procedures, 
a pre-specified sequence for the withdrawal or insertion of control 
rods is followed. Control rod dropout accidents which might lead 
to significant core damage, cannot occur if this sequence of rod 
withdrawals or insertions is followed. The Rod Worth Minimizer 
restricts withdrawals and insertions to those listed in the 
pre-specified sequence and provides an additional check that the 
reactor operator is following prescribed sequence. Although 
beginning a reactor startup without having the RWM operable would 
entail unnecessary risk, continuing to withdraw rods if the RWM 
fails subsequently is acceptable if a second licensed operator 
verifies the withdrawal sequence. Continuing the startup increases 
core power, reduces the rod worth and reduces the consequences of 
dropping any rod. Withdrawal of rods for testing is permitted with 
the RWM inoperable, if the reactor is subcritical and all other 
rods are fully inserted. Above 20% power, the RWM is not needed 
sirrce even with a single error an operator cannot withdraw a rod 
with sufficient worth, which if dropped, would result in anything 
but minor consequences.  

Refer to the -General Electric Standard Application for Reactor 
Fuel (GESTAR II),' NEDE-24011-P-A, (the latest NRC-approved version 
will be listed in the COLR).  

. The Source Range Monitor (SRM) system has no scram functions. It 
does provide the operator with a visual indication of neutron 
level. The consequences of reactivity accidents are a function of 
the initial neutron flux. The requirement of at least three counts 
per second assures that any transient, should it occur, begins at 
or above the initial value of 10-8 of rated power used in the 
analyses of transients from cold conditions. One operable SRM 
channel is adequate to monitor the approach to criticality, 
therefore, two operable SRM's are specified for added conservatism.  

6. The Rod Block Monitor (RBM) is designed to automatically prevent 
fuel damage in the event of erroneous rod withdrawal from locations 
of high power density during high power level operation. During 
reactor operation with certain limiting control rod patterns, the 
withdraw-4 esiqnated sina eontrol rod could result in 

_ZýSfr Je_6-urin-g ueof suc p~atter~ns, =5 is udged tnaur -

testing of the RBM system prior to withdrawal of such rods will 
provide added assurance that improper withdrawal does not occur.  
It is the responsibility of the Nuclear Engineer to identify these 
limiting patterns and the designated rods either when the patterns 
are initially established or as they develop due to the occurrence 
of inoperable control rods.
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VYNPS

TABLE 3.2.5 

CONTROL ROD BLOCK INSTRUMENTATION

Minimum Number of 
Operable Instrument 
Channels per Trip 

Function Trip Function

Modes in Which Function 
Must be Operable 

Refuel Startup Run Trip Setting

(Note 8) 2

Rod Block Monitor 
(RBM A/B) 
a. Upscale (Flow Bias) (Note 7) 

b. Downscale (Note 7) 
c. Inop (Note 7) 

Reactor Mode Switch - Shutdown 

Position (Note 12) 

Trip System Logic

X <0.66(W-AW)+N with a 
maximum as defined in the 
COLR (Note 5) 

X >2/125 Full Scale 
X N/A

N/A

X X X

Amendment No. 4•-, L, 64, ", q-3, -76, .4G, 94, 4-3-1, 4-64, 4-8-6, 4-&75

(Notes 
10,9)

2 

2 
12

(Note 13) 2

51



VYNPS

TABLE 3.2.5 NOTES 

1. Deleted.  

2. Deleted.  

3. Deleted.  

4. Deleted.  

5. "W" is percent rated two loop drive flow where 100% rated drive flow is 

that flow equivalent to 48 x 106 lbs/hr core flow. Refer to the Core 
Operating Limits Report for acceptable values for N. AW is the difference 
between the two loop and single loop drive flow at the same core flow.  
This difference must be accounted for during single loop operation. AW = 0 
for two recirculation loop operation.  

6. Not used.  

7. The trip may be bypassed when the reactor power is <30% of Rated Thermal 
Power. An RBM channel will be considered inoperable if there are less than 
half the total number of normal inputs from any LPRM level.  

8. With the number of operable channels less than required by the minimum 
operable channels per trip function requirement, place the inoperable 
channel in the tripped condition within one hour.  

9. With one RBM channel inoperable: 

a. Verify that the reactor is not operating on a limiting control rod 
pattern (as described in the Bases for Specification 3.3.B.6), and 

b. Restore the inoperable RBM channel to operable status within 24 hours.  

Otherwise, place the inoperable rod block monitor channel in the tripped 
condition within the next hour.  

10. When a channel is placed in an inoperable status solely for performance of 
required surveillances, entry into associated Limiting Conditions for 
Operation and required action notes may be delayed for up to 6 hours 
provided the associated Trip Function maintains Control Rod Block 
initiation capability.  

11. Deleted.  

12. Required to be operable when the reactor mode switch is in the shutdown 
position.  

13. With one or more Reactor Mode Switch - Shutdown Position channels 
inoperable, immediately suspend control rod withdrawal and immediately 
initiate action to fully insert all insertable control rods in core cells 
containing one or more fuel assemblies.
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Trip Function 

Rod Block Monitor 

a. Upscale (Flow Bias) 
b. Downscale 
c. Inop 

Trip System Logic 

Reactor Mode Switch - Shutdown 
Position

VYNPS 

TABLE 4.2.5 

MINIMUM TEST AND CALIBRATION FREQUENCIES 

CONTROL ROD BLOCK INSTRUMENTATION 

Functional Test 

Every Three Months (Note 4) 
Every Three Months (Note 4) 

Every Three Months 

Once/Operating Cycle 

Once/Operating Cycle (Note 12)

Calibration 

Every Three Months (Note 13) 
Every Three Months 

N/A 

Once/Operating Cycle 
(Note 3) 

N/A
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TABLE 4.2 NOTES 

1. Not used.  

2. During each refueling outage, simulated automatic actuation which opens 

all pilot valves shall be performed such that each trip system logic can 

be verified independent of its redundant counterpart.  

3. Trip system logic calibration shall include only time delay relays and 

timers necessary for proper functioning of the trip system.  

4. This instrumentation is excepted from functional test definition. The 

functional test will consist of injecting a simulated electrical signal 

into the measurement channel.  

5. Deleted.  

6. Deleted.  

7. This instrumentation is excepted from the functional test definitions and 

shall be calibrated using simulated electrical signals once every three 

months.  

8. Functional tests and calibrations are not required when systems are not 

required to be operable.  

9. The thermocouples associated with safety/relief valves and safety valve 

position, that may be used for back-up position indication, shall be 

verified to be operable every operating cycle.  

10. Separate functional tests are not required for this instrumentation. The 

calibration and integrated ECCS tests which are performed once per 

operating cycle will adequately demonstrate proper equipment operation.  

11. Trip system logic functional tests will include verification of operation 

of all automatic initiation inhibit switches by monitoring relay contact 

movement. Verification that the manual inhibit switches prevent opening 

all relief valves will be accomplished in conjunction with 

Section 4.5.F.l.  

12. Trip system logic is not applicable to this function. Must be performed 

within 1 hour after the reactor mode switch is placed in Shutdown, if 

surveillance is not current (once/operating cycle).  

13. Includes calibration of the RBM Reference Downscale function (i.e., RBM 

upscale function is not bypassed when >30% Rated Thermal Power).
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BASES: 3.2 (Cont'd) 

control and/or bypass valves to open, resulting in a rapid depressurization and 

cooldown of the reactor vessel. The 800 psig trip setpoint limits the 

depressurization such that no excessive vessel thermal stress occurs as a result 

of a pressure regulator malfunction. This setpoint was selected far enough 

below normal main steam line pressures to avoid spurious primary containment 
isolations.  

Low condenser vacuum has been added as a trip of the Group 1 isolation valves to 

prevent release of radioactive gases from the primary coolant through condenser.  

The setpoint of 12 inches of mercury absolute was selected to provide sufficient 

margin to assure retention capability in the condenser when gas flow is stopped 

and sufficient margin below normal operating values.  

The HPCI and/or RCIC high flow, steam supply pressure, and temperature 
instrumentation is provided to detect a break in the HPCI and/or RCIC piping.  

Tripping of this instrumentation results in actuation of HPCI and/or RCIC 

isolation valves, i.e., Group 6 valves. A time delay has been incorporated into 

the RCIC steam flow trip logic to prevent the system from inadvertently 

isolating due to pressure spikes which may occur on startup. The trip settings 

are such that core uncovering is prevented and fission product release is within 
limits.  

The instrumentation which initiates ECCS action is arranged in a dual channel 

system. Permanently installed circuits and equipment may be used to trip 

instrument channels. In the nonfail safe systems which require energizing the 

circuitry, tripping an instrument channel may take the form of providing the 

required relay function by use of permanently installed circuits. This is 

accomplished in some cases by closing logic circuits with the aid of the 

permanently installed test jacks or other circuitry which would be installed for 
this purpose.  

The Rod Block Monitor (RBM) control rod block functions are provided to prevent 

excessive control rod withdrawal so that MCPR does not decrease below the fuel 

cladding integrity safety limit. The RBM is credited in the Continuous Rod 
Withdrawal During Power Range Operation transient for preventing excessive 

control rod withdrawal before the fuel cladding integrity safety limit (MCPR) or 

the fuel rod mechanical overpower limits are exceeded. The RBM upper limit is 

clamped to provide protection at greater than 100% rated core flow. The clamped 
value is cycle specific; therefore, it is located in the Core Operating Limits 

Report.  

For single recirculation loop operation, the RBM trip setting is reduced in 

accordance with the analysis presented in NEDO-30060, February 1983. This 

adjustment accounts for the difference between the single loop and two loop 

drive flow at the same core flow, and ensures that the margin of safety is not 

reduced during single loop operation.  

During hot shutdown and cold shutdown, and during refueling when the reactor 

mode switch is required to be in the shutdown position, the core is assumed to 

be subcritical; therefore, no positive reactivity insertion events are analyzed.  

The Reactor Mode Switch-Shutdown Position control rod withdrawal block, required 

to be operable with the mode switch in the shutdown position, ensures that the 

reactor remains subcritical by blocking control rod withdrawal, thereby
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BASES: 3.2 (Cont'd) 

preserving the assumptions of the safety analysis. Two channels are 
required to be operable to ensure that no single channel failure will 
preclude a rod block when required. There is no trip setting for this 
function since the channels are mechanically actuated based solely on 
reactor mode switch position. During refueling with the reactor mode 
switch in the refueling position, the refuel position one-rod-out 
interlock provides the required control rod withdrawal blocks.  

To prevent excessive clad temperatures for the small pipe break, the HPCI 
or Automatic Depressurization System must function since, for these 
breaks, reactor pressure does not decrease rapidly enough to allow either 
core spray or LPCI to operate in time. For a break or other event 
occurring outside the drywell, the Automatic Depressurization System is 
initiated on low-low reactor water level only after a time delay. The 
arrangement of the tripping contacts is such as to provide this function 
when necessary and minimize spurious operation. The trip settings given 
in the Specification are adequate to ensure the above criteria are met.  
The Specification preserves the effectiveness of the system during periods 
of maintenance, testing, or calibration, and also minimizes the risk of 
inadvertent operation; i.e., only one instrument channel out of service.  

The ADS is provided with inhibit switches to manually prevent automatic 
initiation during events where actuation would be undesirable, such as 
certain ATWS events. The system is also provided with an Appendix R 
inhibit switch to prevent inadvertent actuation of ADS during a fire which 
requires evacuation of the Control Room.  

Four radiation monitors are provided which initiate isolation of the 
reactor building and operation of the standby gas treatment system. The 
monitors are located in the reactor building ventilation duct and on the 
refueling floor. Any one upscale trip or two downscale trips of either 
set of monitors will cause the desired action. Trip settings for the 
monitors on the refueling floor are based upon initiating normal 
ventilation isolation and standby gas treatment system operation so that 
none of the activity released during the refueling accident leave the 
Reactor Building via the normal ventilation stack but that all activity is 
processed by the standby gas treatment system. Trip settings for the 
monitors in the ventilation duct are based upon initiation of the normal 
ventilation isolation and standby gas treatment system operation at a 
radiation level equivalent to the maximum site boundary dose rate of 
500 mrem/year as set forth in the Offsite Dose Calculation Manual. The 
monitoring system in the plant stack represents a backup to this system to 
limit gross radioactivity releases to the environs.  

The purpose of isolating the mechanical vacuum pump line is to limit 
release of radioactivity from the main condenser. During an accident, 
fission products would be transported from the reactor through the main 
steam line to the main condenser. The fission product radioactivity would 
be sensed by the main steam line radiation monitors which initiate 
isolation.
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2. The control rod housing support restricts the outward movement of a 
control rod to less than 3 inches in the extremely remote event of 
a housing failure. The amount of reactivity which could be added 
by this small amount of rod withdrawal, which is less than a normal 
single withdrawal increment, will not contribute to any damage of 
the primary coolant system. The design basis is given in 
Subsection 3.5.2 of the FSAR, and the design evaluation is given in 
Subsection 3.5.4. This support is not required if the reactor 
coolant system is at atmospheric pressure since there would then be 
no driving force to rapidly eject a drive housing.  

3. In the course of performing normal startup and shutdown procedures, 
a pre-specified sequence for the withdrawal or insertion of control 
rods is followed. Control rod dropout accidents which might lead 
to significant core damage, cannot occur if this sequence of rod 
withdrawals or insertions is followed. The Rod Worth Minimizer 
restricts withdrawals and insertions to those listed in the 
pre-specified sequence and provides an additional check that the 
reactor operator is following prescribed sequence. Although 
beginning a reactor startup without having the RWM operable would 
entail unnecessary risk, continuing to withdraw rods if the RWM 
fails subsequently is acceptable if a second licensed operator 
verifies the withdrawal sequence. Continuing the startup increases 
core power, reduces the rod worth and reduces the consequences of 
dropping any rod. Withdrawal of rods for testing is permitted with 
the RWM inoperable, if the reactor is subcritical and all other 
rods are fully inserted. Above 20% power, the RWM is not needed 
since even with a single error an operator cannot withdraw a rod 
with sufficient worth, which if dropped, would result in anything 
but minor consequences.  

4. Refer to the "General Electric Standard Application for Reactor 
Fuel (GESTAR II)," NEDE-24011-P-A, (the latest NRC-approved version 
will be listed in the COLR).  

5. The Source Range Monitor (SRM) system has no scram functions. It 
does provide the operator with a visual indication of neutron 
level. The consequences of reactivity accidents are a function of 
the initial neutron flux. The requirement of at least three counts 
per second assures that any transient, should it occur, begins at 
or above the initial value of 10-8 of rated power used in the 
analyses of transients from cold conditions. One operable SRM 
channel is adequate to monitor the approach to criticality, 
therefore, two operable SRM's are specified for added conservatism.  

6. The Rod Block Monitor (RBM) is designed to automatically prevent 
fuel damage in the event of erroneous rod withdrawal from locations 
of high power density during high power level operation. During 
reactor operation with certain limiting control rod patterns, the 
continuous withdrawal of a designated single control rod could 
result in a violation of the MCPR safety limit or the 1% plastic 
strain limit. A limiting control rod pattern is a pattern which 
results in the core being on a thermal limit, i.e., operating on a 
limiting valve for APLHGR, LHGR, or MCPR. During use of such 
patterns, it is judged that testing of the RBM system prior to 
withdrawal of such rods will provide added assurance that improper 
withdrawal does not occur. It is the responsibility of the Nuclear 
Engineer to identify these limiting patterns and the designated 
rods either when the patterns are initially established or as they 
develop due to the occurrence of inoperable control rods.
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