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MPC STAFF TESTIMONY OF JOHN L. KNOX ON SUFFOLK CONNTY
AND THE STATE OF NEW YORK EMERGENCY DIESEL GENERATOR
LOAD CONTENTION A (i) AND A (iv)

0. Wret is your name?

A, My name is John L. Knox.

0. What is your position?

A. 1 am 2 Senior Electrical Engineer (Reactor Systems) in the Power Systems
Brarch in the Office of Nuclear Reactor Regulation, U.S. Nuclear
Regulatery Commission. In this position I perform technical reviews,
analyses, and evaluations of reactor plant features pursuant to the

construction and safe operation of reactors.

0. What are your qualifications?
A. In 1962, 1 received an Associate of Arts degree in Electrical Power System
Technology from Montgomery College. In 1971, I received a Bachelor of

Science degree in Electronic Systems Engineering from the University of

BEAZ22031% SERRY.
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Marydand. Since 1574, I have taken a number of courses on PWR and BWR

system operation, equipment aualification, and reactor safety.

From 1971-197¢, I worked for Potomac Electric Company in Washington, D. C.
I was assianed to the underground power Transmission Engineering Group and
my duties includec relocation and restoration of underaround power and
transnission cables due to the subway construction project. (Prior to
this, I spent four years in the Air Force working on the F4 aircraft

¢lectronic weapons contrel systems.)

From 1974 to the present, | have worked for the Nuclcar Reculatory
Cemmission involved in the tecnnical review of electrical systems (onsite
and offsite power, insirumentation and control). Through 1976, I was 2
merber of the Electrical Instrumentation and Control Systems Branch.

This brznch was split ir January 1977 into an I&C branch and a power
branch. Since this split, I have been a member of the Power Systems
Branch. Mv present responsibilities include review and evaluation of

onsite ard offsite electric power systems.

What is the purpose of your testimory?
The purpose cf this testimony is to respond to Suffolk County and the

State of New York emercency diesel generator load contention a (i) and

a (iv), which are as follows:




|

Contnari to the requirements of 10 CFR Part 50, Appendix A, General Design

Criterion 17 -- Electric Power Systems, the emergencv diesel generators at

Shoreham ("EDGs") with a maximum “"qualified load" of 3300 kW do not
provide sufficient capacity and capability to assure that the requirements
of clavses (1) and (2) of the first paragraph of GDC 17 will be met, in

that

(a) LILCO's proposed “"qualified load" of 3300 kW is the maximum load at
which the ELG may be cperated, but is inadeguate to hancle the

maxinur load that may be imposed on the EDGs because:

(i) intermittent and cyciic loads are excluded;

(iv) operaters may erroneously start additional equipment;

Defire the safety function of the emergency diesel gererators at Shoreham,
The emergency diesel generators are part of the onsite electric power
systerm and as such their safety function was derived from the first
paragraph of criterion 17 of Appendix A to 10 CFR 50. The onsite
emergency diesel generators “"shall be provided to permit functionirg of
structures, systems, and components important to safety. ...[and]
shall...provide sufficient capacity and capability to assure..." this

function.



How does the staff determine that the emergency diesel generators have
sufficient capacity and capability to perform their safety function?
The staff reviews the plant's design loads to ensure that they do not

exceed the cepacity and capability cf the diesel generators.

Cefine the plant's design load.

The plant's desion load, as defined in Section 3.4 of IEEE Standard
3£7-1977, consists of 2 corbination of electric loads, having the most
severe power demand characteristic, which is provided with electric energy
from a diesel generator urit for the operation of engineered safety
features and other systems required during and following shutdown of the

reactor.

How can one ensure that the emergency diesel generators have sufficient
capacitv and capibility to perform their safety function?
Diesel generator capacity and capability is verified through

qualification, precperationz’, and pericdic testing.

Cescribe irdustry recommended practice with respect to load capability
cualification testing of diesel generators?

Load capability qualification testing as described in IEEE Standard
387-1977 includes, in part, operation of one diesel generator for 22 hours
at its continuous rating followed by 2 hours cf operation at its shert

time rating.



Descgib€ the load capability qualification testing performed at Shoreham?
Testing at Shoreham included operation of the diesel generator at a 3300

kW load for 750 hours.

Is the 2200 kW load used during the load capability qualification test
greater than the plant's design load?
Yes, except for intermittert and cyclic loads as indicated on Table

8.2.1-1 and 8.3.1-1A of the FSAR.

Wha* hés been estimated to be the worst case kW magnitude and time
duration loading for these intermittent and cyclic loads?

By letter dated November 19, 1984, the applicant identified the following
loads that are automatically actuzted, are irtermittent/noncontinous, and
are not considered to be part of the 330C kW load used during

qualification testing.

diese] generator air compressor /12 kW)
diesel generator fuel oil transfer pump (0.4 kW)

motor operated valves (65.7 kW)

Based on information presented in Table 8.3.1-1 of revision 34 to the
FSAR, the staff concludes that the worst case maximum coincident demand of

these loads will be 78.1 kW, which, wher added to the total maximum

emergency service loads tabulated in Table £.3.1-1A of revision 34 to the

FSAR, results in a maximum load of 3321.4 kW. Because the majority of




those loads are automatically actuated motor operated valves, they are
short duration loads on the order of one to three minutes. Also, automatic
actucted valves do not operate simultaneously; therefore, the actual diesel
generator loading should be less than the aggregate value of 3331.4 kW but

may be greater than 3300 kW for one to three minutes.

In orcder for each diesel generator to reach its required design basis
voltage and frequency limits within the required time of ten seconds, the
diesel engine's fuel rack position or fuel setting will move to the wide
oper position. This wide cpen fuel setting is greater than the fuel
settirg which would exist when the diesel generator is delivering steady
state power at 3300 kW load. Thus, during this ten second plus time
period, the diesel encine may be loaded such that its BMEP mey be greater
than that ccrresponding to a continuous electrical load of 3300 kW.
Similarly, when individual loads or a block of loads are connected to the
generator, the ciesel engine's fuel setting will move towards the wide
open position. This fuel setting movement maintains the frequency of the
generator within the reouired limits specified in R.G. 1.9. Even though
the output of the generator is less than 3300 kW, the diesel encine will
be loaded for a short time such that its BVYEP may be greater than that

corresponding to @ continuous electrical load of 3300 kW.

Based on the above, the worst case loading has been estimated to be 3900
kW for less than 60 seconds. The ability of the engines to handle all of

the above loads is treated elsewhere in the staff testimony.



It was stated above that diesel generator capacity and capability is
verified through qualification, preoperational, and periodic testing. Is
the 3300 kW Toad capability of the diesel generators verified as part of
preoperational and perindic testing?

Yes .

Pescribe these tests.

Fs part of the preoperational and 18 month perindic surveillance testing
each diesel generztor will be operated at 33C0 kW for 24 hours. In
adcition, as pert of 30 day periodic surveillance testing, each diesel

generator will be lcaded to 3300 kW for one hour.

ki1l the diesel generator's capability to supply intermittent and cvclic
loads be verified as part of preoperational and periodic testing?

Yes.

Describe these tests.

As part of the preoperational and 18 month perindic surveillance testing,
each diesel cenerator will be subiect to a load acceptance test. The load
acceptance test should demonstrate the capabiiity of each diesel gererator
to accept the individual loads that make up the plant's desion load ir the
required sequence and ¢ime duration. Because intermittent and cyclic
loads are part of the plant's design load, the diesel generator's
capability to supply these loads should be verified by this test. In

additicn, as part of six month periodic surveillance testino, each diesel



generator will be started within 10 seconds and loaded to 3300 kW within
60 seconds. For this test, the design loads are unavailable for

connection to the diesel generator due to the operating mode of the plant.
Kowever, this *z<t has been designed to simulate, as close as is practical,
the plart's design load. Because the majority of intermittent and cyclic
loads will be simulated, the diesel generator's capability to supply these

loeas will, ir part, be verified.

how car this 330C kW loading, for which the diesel generator has been
qualified and is to be periodically tested, be exceeded?

The total load that is connectable to the diesel generator exceeds this
3300 kW test loading. Table 8.3.1-1 of the Shoreham FSAR indicates that
the total connectable loads are 4381.3 kW for diesel generator number 101,
2147 .8 kW for diesel generator number 102, and 4493.7 for diesel aenerator
number 103, These loads could be connected manually or by equipment

feilure.

In LILCO tes’imony of G. F. Dawe, J. A. Not-~o, and E. J. Youngling on
paces 32 through 35, it was indicated stated thet the single worst case
load that could be connected started erronesusly 45 -2 result of an operstor
—<ereer following a LOOP/LOCA would result in the following loads on the

diesel generators:

1. 3459.4 kW on DG 101
2. 3414.8 kW on DG 102
3. 3583.5 kW on DG 103



The $ingle worst case load that could be connected started-erroneousty—as— '
a—+resylt-of an operator error following a LOOP would result in the

followine loads on the diesel generator:

1. 3839.2 kk or DG 101
3627.6 k¥ or DG 102

~>

3. 3867.3 ki on DG 103

How coes the staff normally ensure that diesel generators have sufficient
capacity and capebtility to handle intermittent/cyclic loads anc additional

loacs that may be inadvertently connected to the diesel aenerator by

operator error or equipmert failure?

The staff normally ensures that the diesel generator has a two-hour '

short-term overload cepability which encompasses these loads.

Do the Shoreham diesel generators have such an overload rating?

we. The 3300 k¥ cuzlified load ratino is the only ratina. As indicated
above, this 330C kW rating includes the capability to handle intermittent
and cyclic loads. The ability of the diesel generator tc handle loads

above 3300 kW is addressed elsewhere,

.- Should diesel generaters-used for auclear service have an overload rating-

A'

~in order-to-meat the capacity anc capability requirement of Lriterion 177

Yes



L. khy? .
e
A——TFo-ensure-that-the diesel-generators-have-sufficient capacity and ———
<capability-to supply the plant's—design toads which include
-intermittent/cyclic loeds and additionz]l leoads that may be iradvertently

connected to the diesel generator by operator error or equipment failure.

Q. —What provisions -has LILCO proposed-tc prevent the 3300 kW-loading from
being exceeded? —

A, LILCO has proposed procedures and training changes with a plant technical
specification-limit of 3300 kW on each diesel generator. The adequacy of

procedures is addressed-elsewhere in-the staff's-testimony.

Q. Will the technical specifications for Shoreham have a 3300 kW load limit
on the diesel generators?

A. Yes

Q. Describe what a 3300 kW technical specification 1imit on the diesel
generator means?

A. As part of the Shoreham technical specifications, a 3300 kW maximum limit
on each diesel generator will be imposed as a condition to the Shoreham
license. If 3300 kW is exceeded at any time by any amount, the associated
technical specification action will require ‘the—piant to be -shut down with-
a subsequent analysis and inspection performed to demonstrate the capability
of the diesel generator before continued plant operation would be allowed.
In addition, the calibration of the instrumentation used to monitor kW

output of each diesel generator will be included in the Shoreham technical

specifications.
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With“these provisions proposed by LILLO, does one have reasonable-

assurance that cdisabling overloading of the diesel generators will be-
prevented during transient and accident conditions?

Yes, previded the diesel generator is qualified for the expected eover-
louding curing trensient and accident conditions and for expected oprea-
tior at 3300 kW following overloading., The qualification of the diesel

generator is addressed elsewhere in the staff's testimony.

In adgitior to these administrative provisions proposed by LILCO, what

olse would LILCG have to do to provide reasonable assurance that the

diesel generators have sufficient capacity and capabiiity to perform their
safety function and meet the requirements of criterion 17 of Appendix A to
10 CFP 50,

LILCO must demonstrate that their diesel generators are gualified for an
acceptable short-term overload capability as part of precperational end

18-month periodic surveillance testino.

What would be the magnitude and duration of loads for which the diesel

generator would reed to be gualified and periodically tested?

Design loac arnalyzed for the Shoreham plant plus the sum of the followine

overlgads:

1.-- A load equal to the worst case loading that could be connected to any
-one diesel generator by 2 single eperator error or event; plus

2. A load or sum of loads that are to be added or cennected to the diesel-

gererator intentionally according to the plant precedures.
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Is theré rcascnable assurance that the diesel generators have sufficient
capacity and capability to perform their safety function and meet the
requirements of criterion 17 of Appendix A to 10 CFR 50?

Yes, because:

1. The diesel generators are qualified to the plant's design load,

2. The diesel generators have sufficient overload capability for cyclic

and intermittent loads, ‘

3. The orsite power system can withstand any single failure, and

4, The diesel generaters required capacity and capability is

periodically verifiec throuah testing.

Whet is meant by the technical specification action requirement for
analvsis and inspection?

For anv overload an engineering assessment must be performed. For major
overloads & diesel cererator inspection mav be required. These actior

reauirements are to be developed with our PNL consultants.

What is meant by the 3300 kW maximum limit.
The 3300 kW maximum limit is a mean indicated value. During periodic |

testing the indicated load could swina from 3200 to 3400 kW.



