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The Nuclear Regulatsry Commission (NRZ) has recuestec that all auglear
piants, either coerating or under conssrucsio y SUCMIt 4 response of
cempliancy with NUREG-0612, "Contrel of Heavy Loacs at Nyclear Power
Plants." EG8G Icaho, Inc., has contractad with She NRC so evaluate the
rescenses of those plants presently uncer construction. This repors
contains EGEG's evaluation and recommencazions for washingsen Nuclear
Project No. 2 for the recuiremenss of Secticns $.1.4, 5.1.8, anc 5.1.6 of

NUREG-0612 (Phase II). Section 5.1.1 (Phase ) was covered in a separate
~eport [1].




EXECUTIVE SUMMARY

= o R b = .
aNFeZ coes nct wetally comply with the guicelimes of NURZ3-2612. In

gereral, compiiance s fnsufficient in the following areas

Insuffizient informaticn has been provided ‘or review in the
areas of 1ifts over ~r:diated fuel and )ifts Sy
single~failure=procf hancling systems.

Lifes over safe shutdown eguipment have not been properly
accressed.

The matrn repor: contains recommendations which will ai¢ n oringing

the iCove ftems intc compliance with the appropriate suicdeiines.
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Purcese of Review

This technical evaluation report cocuments the EG&G Icano, Inc.,
review of general lcad-handling policy and procedures at Washington
Nuclear Project No. 2 (WNP=2). This evaluation was performed with the
objective of assessing confurmance to the general lcad handling
guideiines of NUREG-0612, "Control of Heavy Locads at Nuclear Power
Plants" [2], Sections 5.1.4, 5.1.5, and 5.1.6. This constitutes

Phase II of a two-phase evaluation. Phase I assessec zonformance to

Section 5.1.1 of NUREG-0612 and was documented in a ceparate repcrt

(1].

Generic Background

Generic Technical Activity Task A-36 was establishec by the U.S.
Nuclear Regulatory Ccmmissien (NRC) staff to systematically examine
staff licensing criteria and the acdeguacy cf measures in effect at
veerating nuclear power plants to assure the safe hancling of heavy

oads and to recommenc necessary changes to these measures. This
ctivity was initiated by a letter issuad by the NRC staff on May 17,
1978 [3], to all power reactor applicants, requesting information
concerning the contral of heavy lcads near sgent fuel.

The results cf Task A=36 were reported in NUREG-0612, "Contral of
Heavy Loads at Nuclear Power Plants." The sta®f's conclusion frem
this evaluation was that existing measu es to centrol the kandling of
heavy loads at operating plants, although providing protection from
cerzain pctential problem:, do not aceguately cover the major causes
of leag-hanc'ing accidents and should Se upgraced

s



in order to upgrace measures for the canirnl of heavy loads, the s:a®f
Ceveiopes a series of guicelines cdesignec %o acnieve a two=phase
objective using an accepted asproach or protection ghilesopny. The
first phase of the sbjective, achieved through a set of gener:!
guidelines icentified in NUREG-0612, Article 5.1.1, is to ensure -3¢
all leac-handling systems at nuclear power plants are designec and
perated such that their probability of failure is uniformiy small anc
appropriate for the critical tasks in which they are employed. The
second phase of the staff's cbjective, achieved through guidelines
identified in NUREG-0612, Articles 5.1.2 threugh 5.1.5, is to ensure
that, for load-hardling systems in areas where their failure might
result in significant consequences, either (2) features are provided,
in addition tc those regquired for all Toad=handling systems, $2 ensure
that the potential for a load drop is extremely small (e.g., 2
single-failure=proof system) or (b) conservative evaluations of lozd-
handling accidents indicate that the potential censeguences cf any
load drop are acceptably small. Acceptability of accident
consequences is quantified in NUREG-0612 into four accident analysis

evaluation criteria as follows:

( "Releases of radiocactive material that may result from
damage to spent fuel based on calculations invelving
accidental dropping of postulated heavy load procuce doses
that are well within 10 CFR Part 100 limits of 300 rem
thyroid, 25 rem whole bocy (analyses should show thit coses
are equal to or less than 1/4 of Part 100 limits);

0 “Damage to fuel and fuel storage racks based on calculatians
invelving accidental dropping of postulated heavy lszad cces
not resuit in a configuration of the fuel such that Ketf
is larger than 0.95;

'

0 "Damage to the reactcr vessel or the spent fuel pocol based
on calculations of damage following accicental dropzing of
postulated heavy lcac is limited so as not to result in
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water leakage that could uncover the fule, (makeup weser
Provided o overcome Teaxage shoulc be “r2= a2 Sorated saurss
of acecuate concentratior if the wazer oe’‘ng Tost is
borated); anc

0 "Camage to equipment in reduncant or cual safe shutdown
paths, based on calculaticns assuming the zccidental
cropping of a pcstulated heavy lcac, will be 1imited so as
net to result in loss of required safe shutdown functions. "

The approach used to develop the staff guidelines ‘or minimizing the
petential for a load drep was based on defense in depth. This plan
facluces proper operator training, egquipment design, and maintenance,
couplec with safe load paths and crane interlock devices restricsing
mcvement over critical areas.

Staff guidelines resulting from the foregoing are tabulated in
Section 5 of NUREG-0612.

?lant=-Specific Backeround

On December 22, 1980, the NRC issued a letter (4] to Washingten Public
Power Supply System (wPPSS), the applicant for WNP=2 requesting that
the applicant review provisions for handling and :ontrol of neavy
Tcads at WNP-2, evaluate these provisions with ressecs o the
guigelines of NUREG-0612, and provide certain acditicnal information
to be usec for an independent determination of confarmance to these
guidelines. WPPSS provided responses to this request pertinent to
Prase Il on January 13, February 12, anc Cctcher 4, 1882 and

February 23, 1983 [5,6,7,8].
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Overview

The following secticns summarize WPPSS's review of heavy loac hancling
at WNP-2 accompaniec by EGLG's evaluztion » conclusions, and
recommendaticns tc the applicant for bri inging the facilities more

completely into compliance with the intent of NUREG-0612.

Heavy Load Overheac Hangling Systems

Table 2.1 presents the applicant's list of overhead handling systems
which are subject to the criteria of NUREG-0812. The pplicant has
indicated that the weight of a neavy lcad for the facilities as
1,200 Tbs. per the NUREG-0612 cdefinition.

Guidelines

2.3.1 Reactor Building [NUREG-0612, Article 5.1.4]

(1) "The reactor building crane, and assocciated 11 ting cevices
used for handling the above heavy loads, should satisfy the
single~failure-proof guiceiines of Section 5.1.5 of zhis
report.

CR

(2) "The effects of heavy lcad drops in the reacsor Suil ding
should be analyzed to show that the eva.ua°1on criteria of
Section 5.1 are satisfied. The lcads analyzed should
include: shield plugs, crywell head, reactor vesse! neac;
steam cryers and separators; refueling canal plugs and
gates; shielced spent-fuel shipping casks; vessel
inspection platform; anc any other heavy loads thas may be
brought over or near safe sh utccwn equipment as well as
fuel in the reactor vesse! or the spent-fuel pool. Credit
may De taken in this analysis for operation of the Stanchy
Gas Treatment System if faC’l1ty technical specificazions
recuire its operaticn during periods when she lcad bein g
analyzed would be handled. The analysis should alse
conform ¢0 the guicelines of Appencix A."

FEN
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NONEXEMPE HEAVY 1 OAD-HANDL 1NG SYSILMS

Tag Number
MI-HO1-6

MI-1to1-7

Mi-101-8

“r-no1-9

MI-1Ho1-10

MI-CRA-GA,GD

MI-CRA-2

MI-CRA-1

MI-HOY1-18

location

teactor bultding
h89.2 1t

heactor buliding
h92.2 Tt

eactor buliding
hoh.3 o

Reacror buiilding
h93.2 1

Reactor buliding
ho2.h e

Standby service wator
pump house

Reactor bullding
606 e

Turbine buliding

fleactor buliding

9

L

Trolley hoist
clecurie

Trolley hoist
eloctric

Trolley hoist
vlocurie

Trolley holst
electiric

Trolley holst
eleceric

Overhead travelling
crane (under hung)

Travelting bridge
cranc

Traveiling bridge
Crane

Troltoy holst

. Sewvico

RHUR pumps (A&D)
RCIC pump and
turbine

HHR pump C

LIFCS pump

HPCS pump

Standby service
walar pumps

leactor refueling
floor and vossol

Maln turbine and
qunerator

Outboard maln steam
frotavtion valve
work and pipe tunnel
hoteh removal

CHHA Class

A=

tons
Capacily

O

6

S0

129

200




Summary of Applicant's Statemenss

The acpifcant indicated that the Reactor Builcing Crane is
the only crane physically cagable of carrying neavy lcacs
cver spent fuel in the storage poc! or reactor vessel.
"The Reactor Building Crane (MT-CRA-2) main hoist meets the
recuirements for a 'single failure procf crane' as per
NUREG-0612, Appendix C.

"The auxiliary hoist will be cerated to 7 1/2 tons maximum
versus 15 tons design rating for handling heavy loads cver
the spent fuel pcol or cpen vessel cavity thus doubling the
cesign safety factor. In addition, <ravel of the Reactor
Building Crane is 1imited for the main ancd auxiliary hooks
in the area over the spent fuel pecol."

EG&G Evaluation

The single-failure-proof status of the Reacteor Building
Crane (MT-CRA-2) is examined in Section 2.3.3 of this
report. The entire handling system mus: be
single-failure=proof, including slings and 1ifting points
for this status to be validated.

The applicant incicated on safe Tcad path crawing nctes
that 1ifts of the shield plugs wou'd be handlec by a
non-single=-failure-proof sling sysiem. Therefcre, these
lcads fall uncer the criteria of NURES-0612

Sectien 5.1.4(2) and should be so adcressed.

-

Currently the applicant has not indicated compliance %0
or 5.1.4(2) for the

either of NUREG-0612 Sections 5.1.4(1)
MT-CRA-Z Auxiliary Hoist. While the increased safety
actor for this hoist does provide accditional assurances
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dgainst a lcad crop it does net srovide
single-failure-preof status per NURSG-0612 Apsendix € nor

Sles it necessari’y meet the load arcp propabilisy

allowable values outlines ia NUREG-06
The applicant shoula provice more information on the mezhod
of travel limitation for the MT=CRA-2 hoists over the Fue!

torage Pool.

EG&G Conclusions and Reccmmendations

WNP=2 is in partial compliance with the requirements of
this guiceline. The applicant should take the following
actions:

(1) Provide an analysis of shield plug Tifts per
Section (2) cof she criteria.

(2) Apply either Section (1) or (2) of the criteria to the
Reactor Building Crane Auxiliary Hoist.

(3) Provide information on the limiting method used for
the Reactor Building Crane over the Fuel Storage Pool.

.2 Czher Areas TNUREG-0612, Artirle 5.1.8

(1)

"If safe shutdown equipment are beneath or directly
acjacent to a potential travel lcad path of overhead
handiing systems, (i.e., a path not restricted by limits of
crane travel or by mechanical stcps or electrical
fnterlocks) cne of the following should be satisfied in
addition to satisfying the general guidelines of

Section 5.1.1:

(a) The crane and associated 1ifting cevices should
cenform to the single-failure=proof guidelines cf
Sectien 5.1.6 of this report;

oL,

~J
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() If the lcac drop could impair the operztion of
equipment or cadling associated with reduncant or cual
safe shutdown paths, rmachanical stops or electrica)
intericcks should be zroviced to prevent moverment of
Tozds in proximity <o these recundant or cual safe
shutcown equipment. (In this case, crecis should nst
oe taken for intervening ficors uniess justified by
analysis.)

OR
(c) The effects of icac drops have been analyzed and the
results incdicate that camace to safe shutcdown
equipment would not preclude operation of sufficient
equipment to achieve safe shutdown. Analyses should
conform to the guicelines of Appendix A, as applicable.

"Where the safe shutcown equipment has a ceiling separating
it from an overhead handling system, an alternative %o
Section 3.1.5(1) above would be to show by analysis that
the largest pcstulated load handled by the handling system
would not penetrate the ceiling or cause spalling that
could cause failure of the safe shutdown eguipment.”

Simmary of Applicant's Statements

“The following 1ist of cranes and hoists were installed to
permit maintenance of a specific piece of equipment. These
1ifting devices do not meet the regquirements of NUREG-0612
and it 1s not considered economically practical to modify
them to meet these requirements. They will be locked out
in a safe position and not piaced in use until the
equipment they service has been declared inoperable per the
Plant Technical Specifications:

MT-HQI-6 Services RHR Pumps A ang 2
MT-HOI-7 Services RCIC Pump and Turbine
MT-HOI-8 Services RHR Pump C

MT-HOI-9 Services LPCS Pumps

MI-HOI-10 Services HPCS Pumps

MT-CRA-6A and 68 Services Stancby Service Water Pumps, 1A
and 1B
Mi-HCI-18 Services Cutbcard Main Steam Isclation

Valves"
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The applicant shou listec in Secztien A

Cove per the criteris oF NUREG-0612 Section 5.1.3(1)(2).

A number cf these cranes praoadtly mee: these criteria
without further modifizaticn, although an insufficient
amount of information ras ceen proviced for SGLG to verify
this positicn. Some cranes may reguire zcdi<ional analysis
or lcad handling restricticns due to transpor: of lcads
from cne train over ccmponents in the reduncant train.

The applicant has not acdressed the Turbine Building
Traveling Bricge Crane MT=CRA-1.

SG4C Conclusicns and Racammencztions

WNP=2 is not in compliance with the requirements of this
guideline. The applicant should take the follewing actions

(1) Address the Turdine Suilding Bridge Crane MT-CRA-1 per
the criteria.

(2) Examine the cranes listed in Section A above per
Section (1)(¢c) of the criteria.

Sincle-Failure-Procof Handling Systems [NURSEG-0612, Arsicle 5.1.

61

"Lifting Devices:

(a) Special lifting cevices that are usec for heavy loads
in the area where tre crane is to be upgraced should
meet ANSI N14.6-1578, "Standard For Special Lifting
Oevices for Shipping Containers Weighing 10,C00 Pouncs
(4300 kg) or More For ‘uclear Materials," as specified
in Secticn 5.1.1(4) of this repert except that the
handling device sheoulc alsec cemply with Section 6 of
ANSI N14.6-1978. If cnly a single 1ifting device is
provided instead of <ual devices, the stecial 1ifting
cevice should have twice the cesign safezy factor as
required to satisfy the guicelines of




(2)

(3)

Section 5.1.1(¢4). However, loads that nave been
evaiuated and shown o satisfy the evaluation criteria
of Section 5.1 need nct have 1ifiing cevices that aiso
comply with Section 6 of ANSI N14.5.

(2) Lifsing devices that are not specially cdesigned and
th8t are useg for nanc'ing heavy 1caas in the area
where the crane is to be upgraced should meet
ANSI B30.9 - 1871, "Slings" as specified in
Section 5.1.1(35) of this repert, except that one of
the following should also be satisfied unless the
effects of a crop of the particular loac have been
analyzed and shown to satisfy the evaluation criteria
of Section §.1; '

(1) Provide dual or reduncant slings or lifting
devices such that a single component failure or
malfunction in the sling will not result in
uncontrolled lowering of the load;

OR

(11) In selecting the proper sling, the load used
should te twice what is called for in meeting
Secticn 5.1.1(5) of this report.

"New cranes should be designed to meet NUREG-0534,
ingle=Failure=Proof Cranes for Nuclear Power Plants."
For cperating plants or plants under construction, the
crane should be upgraced in accorcance with the
implementation guicelines of Appendix C of this report.

"Interfacing 11ft points such as lifting Tugs or cask
trunicns should alsc meet one of the following for heavy
lcads handled in the area where the crane is t0 be upgraced’
unless the effects of a drop of the particular load have
Seen evaluated and shown to satisfy the evaluation criteria
of Section 5.1:

(a) Provide recundancy or duality such that a single 11ift
point failure will nct result in uncontrolled lowering
of the load; lift points should have a cesign safety
factor with respect to ultimate strength of five (3)
times the maximum comoined concurrent static and
Cynamic load after taking the single 1ift point
failure.

0 ’
(5) A non-redundant or non-cual 1ift point system should
have a design safety factor of “en (10) times the
maximum comoineg concurrent static and cynamic lcad."




Tre applicant incdicated that the Rezctor Suiiding Crane ‘s
& single-failure=preof crane (see Seciion 2.3.1A).

Séfe lcad path drawings supplied by the apolicant conzzirac
the foilowing notes for 1ifts using the Reactor Building
Crane:

“All loads other than shieid plugs, 1ifted with
conventional 1ifting apparatus shall utilize reduncant
rigging or maintain a safety factor of ten (10). Shield
Plugs will only be moved when reactor head, RPV space frzme
and Crywell heac are in place over the reactor with a
1ifting apparatus factor of safety of 5 maintained.

"Loads shall be maintained as close to the floor as
practical.

The head st ong back and stud tensioner and spreacer may ce
moved as necessary, movement shall be governed by
appropriate detailed procedure for performance of specific

functions."

ECG&C Evaluastion

Tre applicant has noct indicated whether special liftin

devices used in conjunction with the Reactor Building Crace
meet the requirements of ANSI N14.6 Section 6 as requirec

in NUREG-0612 Section 5.1.6 (1)(a).

The applicant alse has nct indicates comnliance with
Section 5.1.6 (3) of NUREG-0612.

..
- -
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(See Seczien 2.3.18 for ciscussicn on snie
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E385 Conclusieons and Recommendaticns

' Y

wNP=Z is not in complete compliance with the reaquirements
for single-failure-proof handling systems. The applicans
should take the fcllewing action

(1) Provice informaticn pertaining to compliance with ANSI
N14.6-1978 Section 6 for all special 1ifting devices

14
used in conjunction with the Reactor Building Crane.

(2) Provide information on interfacing 1ift pcints for
ftems lifted by the Reactor Building Crane.

12
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3.1 Guicdeline Reccmmenzazians

WNE=2 s presently nct in complete cempliance with the recuiremenss
NUREG-0612 Secticn 5.1. Tnis conclusion is represented in tabular
form as Table 3.1. The following acticns should be taken by the
apolicant:

Guidelines Action

Section 5.1.4 Provide for review an analysis of shield slug
Tifts.

(b) Examine the Reacter Building Crane Auxiliary
Hoist per the criteriz of this section ar=
provide pertinent material for review.

(c) Provide information on limiting devices used
with the Reactor Building Crane.

Section 5.1.5 (a) Examine the Turbine Building Bricge Crane ner
the criteria of this section and provice
pertinent material for review.

(5) Analyze the effects of lcad drops from crines
Tisted in Section 2.3.2A of this repert p:z-
the criteria of this section and grovice
pertinent information for review.

Section 5.1.6 (a) Indicate whether all special 1ifting devizas
used fn conjunction with the Reactor 2uilzing
Crane meet the criteria cf ANSI N14.6-1872
Section 6.



TABLLE 3.0, [ Plant |=--NURIG-0612 OBJICTIVES COMPIL IANCE MATRIX

Single-failure- Offsite Radlo- Damaged fuol fuel Cover Water Safe Shutdown

Handling System RS, Froof System active Release Criticallyy _Ipventory loss Lauipment taoss y
1. RIR pumps A&B hoist - - - .o NG
2. RCIC pump hoisL - .- - - NG
3. RUR pump hoist e - .o - NC
. 1PCS pump hoist - - - - NG .
5. HWPCS pump holst e e -- - NG
6. Pump house overhead crane - - - - [[H
1. Weacror building bridge crane ) | ] ! --
B. Turbine buliding bridge crane | - -- -- |
9. HMSIV holse - -- S 1= Ne
C = Appticant action cowmplis with NURIG-0612 Risk Reduction Objective.
NC Applicant action does not comply with NUREG-0612 Risk Reduction Objective.
== = Risk Reduction Objective is not applicable to this handling system. o
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(b) Analyze a
Tifted by the Reactor Building Crane per the
criteria of tnis secticn and srovice ner<inens

informaticn for review.

Adcitional Recommencaticns

This is an interim report. As WNP=2 is a near term operating Ticense
»lant the applicant is encouraged %o provide information on expectad
response cates for the items listed in Section 3.1 so as %o expecite
the issuance of the final report. The applicant should arrange for a
telephone conference between the applicant, EGAG Idaho, and the NAC
within € weeks of receival of this report.

Summary

The appliicant is currently considered to be in partial compliance with
each cf the guidelines covered in this report.

More informaticn is required to complete the review of compliance with
criteria pertaining to 1ifts over {rradiatec fue! and
single=failure=-proof handling systems.

The applicant indicated that for eccncmic reasons the guideliine
perzaining to 11fis cver safe shutdewn equipment will not be met.
However, EG&C feels that full compliance can be achieved for many of
these cranes through the use cf proper procedures with minimal ecenomic
impact. The applicant has been requested to reexamine these cranes.

P—
o
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(Phase I Firal Repert]

NUREG-0612, Contro)l of Heavy Loads 2z \ucieia~ Power Plants, NRC.
V. Stelle, Jr. (NRC), Letzer to a!
Adgitional Information on Contrg)
17 May 18578.

Subject: Request for

1 olicanss
oF meavy Loacs Near Spent Fuel, NRC,

USNRC, Letter to WPPSS. Subject: NRC Request for Additional
Information on Control of Heavy Loacs Near Spent Fuel, NRC,
22 December 19820.

"

G. D. Bouchey (WPPSS), Letter to NRC. Subject: Nuclear Project No.
Response to NUREG-0612 Contrel of Heavy Loads, WPPSS, 3 January 1982

G. U. Bouchey (WPPSS), Let<er to NRC. Subject: Nuclear Project No. 2
WNP=-2 Response to NUREG-0612, Centrol of Heavy Loads, WPPSS,
12 February 1682

G. D. Bouchey (WPPSS), Letter to NRC. Subject: Nuclear Project No. 2
Response to NUREG-0612, Control of Heavy Loacs, Revision 1; Submittal
of, WPPSS, 4 Octoper 1982

G. D. Beuchey (WPPSS), Letter to NRC. Subject: Nuclear Precject Ne. 2
Control of Heavy Loads, Revisicn 2, 22 February 1983
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