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VERMONT YANKEE NUCLEAR POWER CORPORATION

ATTACHMENT 1

Exam Question 59

Comments: This question relates to core flow indications following a recirc pump trip and
closure of the isolation valve.
There are two issues relative to this question:

(1)  The wording in the question stem, "How is core flow determined?" can be
interpreted in two different ways. The question can either be interpreted:

a "how does the circuitry determine core flow™
OR

b. “how does the operator determine core flow based upon available
indications”"

The lesson plan taught to this class (previous revision) [REF: LOT-00-202

Rev. 14 Section IV.B.4 (page 46 of 59)] incorrectly identified the loop
{low indicators and recorders on CRP 9-4 as indicating the sum of jet
pump flows associated with the individual recirc loop. The lesson plan
was revised to provide correct information (Revision 15 06/03/97),
however, this was well after the class had received systems training on the
recirculation system (01/07/97).

Irrespective of the classroom training, if the question is interpreted as indicated in
(1)a. above, a conclusion could be drawn that "By subtracting Loop "A" flow on
CRP 94 from Total Core flow on CRP 9-5" [Answer B] is the correct answer,

If the question is interpreted as indicated in (1)b. above, "Directly from Total Core
Flow recorder on CRP 9-5" [Answer D] is the correct answer [REF: LOT-00-202
Rev 14, Sections IV.B.4 and 5 (pages 46-47 of 59)].

Recommendation: Accept both B and D as correct answers,

Attachment 1 Page 1 of 4




0868

QUESTION:

ined?

Mk ad

.
-

ce

4
-

ce

Page 2 of 4

€
®
E
£
o
=
<




LOT-00-20

ng\__, 14 1 4 ()l‘

:)"(lfA IQ Wt B )

Four |t pumps, one in eal

individually ingstrumented

The individual D/P instruments are
calibrated for flow prior to pump
installation

b. Allows for calibration of all jet pump flow

indicators, using these as a reference

Total core flow is determined as follows with | TRANSPARENCY 7
both recirc loops operating TRANSPARENCY 7a
TRANSPARENCY 7b

Sums the flow from the five jet pumj

eacnh jua irant

Sums the flow from each quadrant
associated with one recirc loop, displays
this flow for each recirc loop on CRP 9-4
meters and CRP 9-4 recorder

Sums the flow signal from each recire
loop recorder and displays this flow as
tota! core flow on the 9-56

Total core flow is determined as iollows with
less than two recirc loops operating

If the recirc pump discharge valve co . Necessary since

off its open seat or the MG set field reverse flow will
breaker i1s open, the idie loop’'s flow provide a d/p signal
signal 1s subtracted from the operating ‘ that appears to be

loop’s flow signal forward flow

Subtracts core bypass flow to develop a | Core flow indicatc
total jet pump flow that represents "real” | would be high

core flow
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When the field breaker is closed and the
iischarge valve is fully open, both loops

ire once again acdded

| With both loops out of service, thay are

4
summed as If they were operating
normally

SPEED CONTROL SYSTEM
Flowpath (General
Recirc master controller receives a demand

o

signal for a
operator

shange in pump speed from the

The demand signal is processed via the

speed controller and scoop tube positioner to
the fluid coupler
The fluid coupler varies the MG set slit

effecting a change in generator speed

Recirc pump speed changes, changing core
flow and hence reactor power

As MG set speed changes the MG set tach
generator provides a feedback signal to the
speed control system. It also provides a
speed signal to the voltage regulator to
ensure 70 volts/cycle

omponent Description

Computation Module

a. Computes the difference between actual
reactor steaming rate and desired
steaming rate based
changer setting

on speed load

b. Input to master controller auto circuit

LOT-00-202
Rev. 14, 11/96
Page 47 of §9

TRANSPARENCY 14

TRANSPARENCY 16
TRANSPARENCY 15
is a simplified version
of 16
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VERMONT YANKEE NUCLEAR POWER CORPORATION

ATTACHMENT 2

Exam Question 69

Comments: The question tests the use of the Heat Capacity Temperature Limit and Heat

Capacity Level Limit curves by requiring the applicant to determine the actual

Heat Capacity Level Limit for a given set of degraded conditions

As noted on the attached EOP charts ([REF: OE 3104}, a small change in the

values interpreted by the applicant could result in a different and more

conservative Heat Capacity Level Limit, ana therefore a cifferent answer

Recommendation: Accept both C and D as correct answers,
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VERMONT YANKEE N AR POWER CORKPORATION

ATTACHMENT 3

Exam Question 74

'

ability to classity an off-site radiation release
I'he question intended that the Radiological Conditions section of the
Emergency Plan Classification and Action Level Scheme [REF: AP 3125 Rev. |

Appendix A (page | of 2)] would be used to classify the event

Comments: This question tests the applicant

condition

[here are only two ways to get high radiation levels at the fence line a) an event

involving the movement of highly radioactive material

wtside of the reactor
building, or b) a transient (accident) within the reactor building

I'he stem of the
question eliminated the first possibility

Section 14.6 of the FSAR "Analysis of Design Basis Accidents” provides tables

for exposures at the fence line for VY's Design Basis Accidents. The tables for
the DBA-LOCA (an elevated release) and the DBA-Refucling Accident (a ground

release) are attached. For the accidents the tables show the worst case dose

received at fence line to be

DBA-LOCA

2hr exposure fropr the time of the accident = 0.04mR
24hr exposure from the time of the accident = 2mR

DBA-Refueling Accident
2hr exposure from the time of the accident = 4mR

24hr exposure from the time of the accident = 22mR

['he worst case life-time thyroid exposure for either of these accidents is 34mR

The stated site boundary TEDE in the question is 7 10 75 tuimes higher than the
Design Basis Accidents. The stated thyroid CDE at the boundary is 11 to 1400

times higher than that analyzed for the Design Basis Accident

Based upon the dose levels given in the question stem, the applicant could
interpret that an off-site release resulting in the general public receiving such
levels of both whole body exposure (due to noble gesses) and thyroid dose (due
to lodine), as indicative of a fuel clad boundary failure, reactor coolant boundary

failure, and primary containment barner failure. As
conclude, based upon the "General" category of the Fi

[REF: AP 3125 Rev 15 Appendix B (page |1 of 1)]

|

such, the applicant could
ssion Product Barrier Matrix

that a General Emergency
declaration 1s appropriate

Recommendation: Accept both C and D as correct answers
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QUESTION: 074 (1.00)
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VYNFPS

TABLE 14 6.8A

Loss-of -Coolant Accident - Radiclogical Effects
2-Hour Dose

Meteorclogical Conditions

Distance
(Miles) vE-1 MS-1 N-1 N-5

passing Cloud Whole Body Dose (Rem)

.9E-05
2.3E-05
.6E-05
SE-06
2E~06

Lifetime Thyroid Dose (Rem)

AE-31]
.2E-14
1.7E-10

Site Boundary (283 meters)

Meteorology Wind Speed (M/S)

Very Stable
Moderately Stable
Neutral

Neutral

Unstable

Unstable

TRl B o

s 2.9 x 1()5

Revision
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VINPS

TABLE 14.6.88

Loss-of-Coolant Accident - Radiclc

24-Hour Dose

Meteorclogical Conditions

Distance
(Miles) Yo - N-1 N-$

passing Cloud Whole Body

SE-04
.0E~04

SE-04
.8E-05
.SE~-05

Lifetime Thyreid Dose {Rem

gite Boundary (28] meters)

Meteorclogqy Wind Speed (M/S)

Very Stable
Moderately Stable
Neutral

Neutral

Unstable

Unstable

oT 1.6E-03 = 1.6 x 10"
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VYNPS

TABLE 18 6. L1A

Refueling Accident - Radiological

2-Hour Dose

Metecorcological Conditicons

Distance

(Miles) - MS-1 Jed N-3

—— -

Passing Cloud Whole Body Dose

Lifecime Thyroid Dose (Rem)

0.

0.

6.9E-28
$.8E-11
1.6E-07

S$ite Boundary (283 meters)

Metecorology Wind Speed (M/S)

Very Stable
Moderately Stable
Neutral

Neutral

Unstable

Unstable

NOTE: 3.1E-03 = 3.1 x 10%

Revision 13
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VYNPS
TABLE 14.6.118

efusling Accident Radiclogical Effects
24-Hour Dose

Distance
(Miles)

Passing Cloud Whole Body

O O O 0O
S W W W

3
m

' '
o
e

Jfetime Thyreid Dose (Rem)

0

0.
4.8E-27
4.0E~-10
1.1E-06

e

Site Boundary (283 meters)

Meteorology Wind Speed (M/S)

Very Stable
Moderately Stable
Neutral

Neutral

Unstable

Unstable

« 1.8 x 10°

Revision 13
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VERMONT YANKEE NUCLEAR POWER CORPORATION

ATTACHMENT 4

Exam Question 9

Comments: This question tests the applicant's knowledge of the bases for the reactor

protection signals that protect the reactor during a Main Steam Line isolation

event. There are two issues relative to this Guestion

Technical Specifications ([REF: TS Bas .G Amendment 84 (page 17)]
states that the Main Steam Line Isolation Valve (MSIV) Closure Scram
"anticipates the pressure and flux transients." In addition, the FSAR [RE]
FSAR Section 14.5.1.3.1 (page 14.5-4)] specifically refers to the high
neutron flux scram as a backup/indirect means of shutti

ing d
reactor

down the

As an anticipatory signal, the MSIV Closure Scram is thus the primar

protection for this event. Answers A, C, and D are therefore incorrect

lechnical Specifications [REF: TS Bases 1.2 and 2.2 Amendment 18
(page 19)] states that the indirect scram signal for an MSIV closure is
APRM High Flux, with High Pressure as a backup to the APRM High

Flux Scram. The High Pressure Scram is therefore one of the backup
signals for an MSIV closure event

Based upon the above listed items, Answer B is the only correct answer

Recommendation: Change correct answer to B.

Attachment 4 Page 1 0of §




AUESTION: 080
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cram signal

Attachment 4 Page 2 of §



"

metal-water reaction tTOo less tTha i 8 Lo Assure that ore
remains intact

The design of the ECCS ¢ Lo meet the above criteria was
jependent on th @ the maximun break
ehe low - the ECCS initiation
ne T pint would now prevent
§ comg criteria To raise the
aitiati irection, but it would
. b MA L cion of the ECCS during

E Turbine Stop Vaive CASSure. 3
The turbine stop valve closure scram trip anti ipates the pPressure
neutren flux anc hea flux increase that could result from rapid
closure of the turbifie stop va.ives With a scram trip setting of
cl0% of valve closure from full open, the resultant increase irs
surface heat flux is limited such that MCPR remains above the fuel
cladding integrity safety limit even during the worst case transient
that assumes the turbine bypass 18 Ciosed This scram is bypassed
when turbine steam { W i9 below J0% of rated, as measured by turbine
first stage pressure

The provided to limit the rap.ig
iner esulting from fast closure of
the ad rejection coincident with
fail ansient is leass severe than the
turk valve closure with failure of the bypass valvas and

ther Qquate margin exists

The isolation valve closure scram anticipates the pressure and flux
cransient
closur

ne increase

normal 9r inadvertent isclation valve
.

sint at 108 of valve closure there is

{ The low pressure iscolation of the main steam lines af 800 psig 1i»s
ided to gi

n”’ the resulting rapid cool
4
4

of he scram

a t rapid reactor depressurization
down of the vessel Advantage is taken
SV the main steam line isclation

-

valves are clc or shutdown so that high power
‘ operation at 1 net occur Oparation of the
| FeACtOr At press ig requires that the reactor
switch be where protection of the fuel
ladding Antagrity m ovided by the IRM high neutrIon
flux scranm
Thus, the combination of main steam line low pressure isolatior and
igsolation valve closure scram assures the available of neutron scram
protection over the entire range of applicabiiit of the fuel

Amendment No. +8, 25, 84 17
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The ASME Boiler and Pressure Vessel Codes requir overpressure proteaction for

sach vassel designed to meet CTode Section III. For the plant, the transient

produced by the fast closure (3.0 seconds) of all main steanm line isolation

valves represents the most severe abnormal operational transient resulting in

a nuclear system pressure rise when direct scrams are ignerad. The Code
overpressure protecticon ‘alysis hypothetically assumes the failure of the
direct isolation valve position scram. The reactor is shutdown by the ba

ckup,
re

indirect, high neutron flux scoam. This event can be categorized as a co

dynamic event for analysis purposes.

Analysis of the event demonstrates that the installed safety valve capacity of
20.3%% of rated flow, in conjunction with relief capacity of 49.7% of rated
flow, limits the peak Nuclear System preassure at vessel invert to less than
1,375 psig. The maryin to the ASME Code limit assures adequate protection
Agninst axcessive overpressurization of the Nuclear System process barrier
even for this hypothetical iscolation event. Table 14.5.1
values of the key process variables for this transient.

14.5-6 graphically show the results produced

lists the peak
Figures 14.5-5 and
by this simulated analysis.

14.5.2 Events Resulting in a Reactor Vessel Water Temperature Decrease

Events that result directly in a reactor vessel water temperature decrease are

those that either increase the flow of cold water to the vessel or
tenparsture of vater being delivered to the vessel.

reducs the

The events that result in
the must severe transients in this category are the following:

Loss of a Feedwater H oater
Shutdown Cooling (RHRS)
Inadvertent Pump Start
Loss of Stator Cooling

Malfunction -~ Decreasing Temperature

Loss of a Feedwater Heater

A feedwater heater can be lost in at least two ways: (1) if the steam

the heat supply to the heater is
ramoved, producing a gradual cooling of the feedwater, and (2)

extraction line to the heater is shut,

a bypass line
is usually provided so that the feedwater flow can be passed around rather

than through the heater. In either case, the reactor vessel receives cooler

feedwater which produces an increase in core inlet subcooling. Due to the

negative void reactivity coefficient, an increase in core power results. The

14.5~4 Revision 13
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REACTOR Z20LA SYSTEM

The react - nt systam
JaAcoOnt o d ase of £\
Lategrity } system

be ocbser o Ll operati
fuel in \ L Or Vesse

The pres E ¢ 13) measured by
space N 3 vivalent to 1175 psig at
elevation , reacto - \C system The 1375 psi
from th gn res Ne reactor pressure vess
systaem ) 'h ctive design pressures are 12°
and 1148 - 0 T'h essure safety limit was
lower L h : \ ts permitted by the appl
codes sME Bo : 43 : ¢ Vessel Code, Section
pressur ) { . nd Pressure Vessel Code
the re re\ LN pump €4 \ and USASI B31.1
zoclan m piping ! SME Boller and ¥
) over design pre
he U code
4

oLy
A .

TiLS pressure
120% x 114§ )78 psig

Y
valves 214 "o prevent exceeding the pressure ves
the wor ol isolation (prassurization) event MSIV

ndirect n ron f£lux cram

REACTOR DLANT SYSTEM

& 4 £

The setti tor high pressure scram, Jeacte cooiant system
relief a : va .l have been esstablished to ass\u -
the reac - ystem pressure safety limit as well as assuring th
system p ‘ ) not exceed the range of the fuel cladding integrity
safety - lirion to preventing power operation above 1055 psig
the pressure sc . ¢ks up the APRM neutron flux scram for steam line
isclation type ¢ ] is (See FSAR Section 14.F and Supplement 2 to
Proposed Chan November 12, 1971

Anmendment No 19
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