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EXECUTIVE SUMMARY -

WNP-2 has been found to comply with the seven guidelines of .
, ,,

NUREG-0612, Section 5.1.1. All applicant actions necessary for compliance,

are scheduled for completion prior to plant operation. No interim measures
'

are currently required.

If the applicant finds that the indicated action completion schedule ;

cannot be met, the NRC staff should be notified and interim measures
adopted. '
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CONTROL OF HEAVY LOADS AT NUCLEAR POWER PLANTS

WASHINGTON NUCLEAR PROJECT NO. 2

(PHASE I)
'

,,

1. INTRODUCTION

1.1 Purcose of Review

This technical evaluation report documents the EG&G Idaho, Inc.,
review of general load-handling policy and procedures at Washington
Nuclear Project No'. 2 (WNP-2). This evaluation was performed with the

objective o.f assessing conformance to the general load-handling'
guidelines of NUREG-0612, " Control of Heavy Leads at Nuclear Power
Plants" [1], Section 5.1.1. This constitutes Phase' I of a two phase
eval uati on.. Phase II assesses conformance to Sections 5.1.'4, 5.1.5,
and 5.1.6 of NUREG-0612 and will be documented in a separate report.

1.2 Generic Background
.

Generic Technical Activity Task A-36 was established by the U.S.
Nuclear Regulatory Commission (NRC) staff to systematically examine -

staff licensing criteria and the adequacy of measures in effect at
operating nuclear power plants to assure the safe handling of heavy
loads and to recommend necessary changes to these measures. This
activity was in,itiated b9 a letter issued by the NRC staff on May 17,
1978 [2], to all power reactor applicants, requesting information
concerning the control of heavy loads near spent fuel.

The results of Task A-36 were reported in NUREG-0612, " Control of
Heavy Loads at Nuclear Power Plants." The staff's conclusion from

this evaluation was that existing measures to control the handisng of
heavy loads at operating plants, although providing protection from
certain potential problems, do not adequately cover the major causes
of load-handling accidents and should be upgraded.

~

.

1

.



s

*. ., ,

Provide mechanical stops or electrical interlocks to prevente

movement of heavy loads over irradiated fuel or in proximity,
to equipment associated with redundant shutdown paths. '

, ,,

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

1.3 Plant-Soecific Backcround

On December 22, 1980, the NRC issued a letter [3] to Washington Public
Power Supply System (WPPSS), the applicant for WNP-2, requesting that
the applicant review provisions for handling and control of heavy
loads at WNP-2, evaluate these provisions with respect to the
guidelines of NUREG-0612, and provide certain additional information
to be used. for an independent determination of conformance'to these
guidelines. On January 13, 1982, WPPSS provided the initial

response [4] to this request. Additional responses were provided on
,

February 12, 1982 [5], October 4, 1982 [6], February 23, 1983 [7],
March 28,1983[8], and April 13, 1983 [9]. The October 4 and
February 23 responses represent a revision of previous'submittals

based on WPPSS review of an interim version of this Technical
Evaluation Report (TER). The March 28 and April 13 responses are
clarifying letters. The present version of this TER is based almost
solely on the October 4, February 23, and April 13 responses.

.
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1ABLE 2.1 OVERHEAD llANDLING SYSTEM WITH POTENil AL FOR DAMAGE TO ANT SYSTEM REQUIRED FOR
PLANT SHUIDOWN OR PEAT REMOVAL

Tons E xempt ion
Cr ane Tag Number locat ion Type * Service CMMR Class Capacity Status

1 MT-Il01-19ALB Reactor building Trolley hoist Main steam relief A-1 2 Exempted--redundant-

inside containment manual chain valves systems,

2 Mi-H01-36 Reactor building Trolley hoist Recirc flow control A-1 4 Exempted--sufficient
'inside contalnment manual chain valve--(RCC-V-60) physical separation

3 Mi-il01-6 Reactor building TroIIey hoist RHR pumps (A&B) A-1 6 Moneneset
489.2 ft electric

4 Mi-HOI-7 Reactor building Trolley hoist RCIC pump and A-1 5 Nanexempt
492.2 ft electric turbine

5 NT H01-8 Reactor building Trolley holst RHR pump C A-1 6 Nanexempt
494.3 ft electric.

6 Mi-H01-9 Reactor building Trolley holst LPCS pump A-1 1 Nanenempt
493.2 f t electric *

* '
7 MT-il01-10 Reactor building Trolley hoist HPCS pump A-1 20 minemenet

492.4 f t electric
on

.

Trolley hoist Recirc pump A-1 30 Exempted--physical8 MT-il01-16 Reactor building
inside contain.nent electric separa t ion--redun-

dant systems

9 Mi-fl01- 19C Reactor building Trolley holst Main steam relief. A-1 2 E sempt ed--redundan t
inside containment electric valves systems

.
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pas,s over spent fuel and are physically separated far enough
from safe shutdown equipment to preclude damage to such
equipment. ~

. . .

"The following cranes listed in [ Table 2.1] can be excluded
for the following reasons:

MT-HOI-36

"This hoist is a short spu' monorail inside containment andr

is dedicated to handling reactor recirculation flow control
valve internals. It can only be used when the reactor is
shut down and the containment is open. It does not pass
over the RHR return suction lines, the RHR supply lines or
other safe shutdown equipment.

MT-HOI-13

"This hoist is inside containment and is used for working on
the 4 inboard main steam containment isolation valves. It

will only be used when the reactor is shutdown and
containment is opened for maintenance work. These monorails

and the hoist do not pass over either the RHR system or
return lines or other safe shutdown equipment.

~-.

MT-HOI-19A, B, C
, ,

"Used for removing and reinstalling main steam relief valves,

! (maximum weight 4,000#), crosses over the 14" RHR
' loop B--return to RPV at Azimuth 170*. The RHR line is

approximately 18 feet under the valve passage and is
protected by steel grating (1 1/2" deep 3/16 bars spaced

,

1 1/8" apart) supported on a 4' rectangle of 8" and 14" deep
I beams. The R'HR line is a 7' Radius bend at this location

~
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RHR Monorails - -

"The removal of a RHR heat exchanger will be a major and
.

_ ,,

complex job when and if it should ever odcur. The existing
monorails (20 ton) are not adequate to handle a 34 ton (dry-
weight) heat exchanger. Significant engineering leading to
finalized procedures, including control of the heavy load
around the spent fuel pool will be required when the scope
of replacement or repair to RHR heat exchangers is
dete rmi ned. " '

r

B. EG&G Evaluation

Based on the applicant's response, the exemption of cranes

MT-HOI-13 and 36 is reasonable as no irradiated fuel or safe
'

shutdown equipment is endangered.

The exemption of crane MT-HOI-16 is reasonable as the RHR
- suction line is protected to some extent and an alternate"

line is available. .

~
.

The exemptions of cranes MT-HOI-19A, B, and C are reasonable

as an alternate RHR cooling line is available and the SLC
supply line is not considered " safety related" when the
codtr,o1 rods r|Fe inserted.

,

"

Cranes MT-CRA-9A, 9B, and 11 can be exempted as the maximum

loads carried do not qualify as heavy loads for this
facility.

The applicant has indicated that the RHR monorails should

'not presently be considered as heavy-load-handling systems.
The only heavy loads indicated to be lifted by these hoists
are the RHR heat exchangers. Therefore, these hoists should

be con ~sidered exempt until such time as the heat exchanger
lift (or any other heavy load lift) is required.

9
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Guideline 5--Lifting Devices (-not specially designed)o

!

Guideline 6--Cranes (Inspection, Testing, and Maintenance) |

.

o.,

l

!
o Guideline 7--Crane Design. '

These seven guidelines should be satisfied for all overhead handling
systems and programs in order to handle heavy loads in the vicinity of
the reactor vessel, near spent fuel in the spent-fuel pool, or in
other areas where a Toad drop may damige safe shutdown systems. The

succeeding paragraphs address the guidelines individually.

2.3.1 Safe load paths fGuideline 1, NUREG-0612, Article 5.1.1(1H

" Safe load paths should be defined for the movement of' heavy
loads to minimize the potential for heavy loads, if dropped, to
impact irradiated fuel in the reactor vessel and in the spent
fuel pool, or to impact safe shutdown equipment. The path should
follow, to the extent practical, structural floor members, beams,
etc., such that if the load is dropped, the structure is more
likely to withstand the impact. These load paths should be'

defined in procedures, shown on equipment layout drawings, and
clearly marked on the floor in the area where the load is to be
handled. Deviations from defined load paths should require
written alternative procedures approved by the plant safety
review committee."

A. Summary of Aoplicant's Statements
-.

Theaphicantincludedanumberofelevationplandrawings
~

with safe load paths clearly marked'. The applicant stated
that "those load paths will be included in procedures
required for maintenance and handling of the equipment
listed." The applicant also indicated that additional safe
load paths for cranes MT-CRA-1 and MT-CRA-6A, B are being
developed.

.

"The primary control for assuring that load handling
operations remain within, safe load paths is procedural. The
person in charge of lifts shall walk thrcugh the load path
prior to a lift at:d insure that proper clearance exists for

11
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independent spotter during lifts provides safety assurances
similar to load path marking. The combination appears

reasonable and sufficient. '

..

.

The applicant's indicated procedure for approval of load
path deviations is acceptable.

C. EG&G Conclusions and Recommendations

The WNP-2 facility is in co'mpliance with the criteria of
this guideline.

2.3.2 Load-Handling Procedures [ Guideline 2, NUREG-0612, Article

5.1.1(2)1 *

.

" Procedures should be developed to cover load-handling operations
for heavy loads that are ;r could be handled over or in proximity
to irradiated fuel or safe shutdown equipment. At a minimum,
procedures should cover handling of those loads listed in
Table 3-1 of NUREG-0612. These procedures should include:
identification of required equipment; inspections ,and acceptance>

criteria required before movement of load; the steps and proper
sequence to be followed in handling the load; defining the safe

'

path; and other special precautions." '

A. Summary of Acolicant's Statements

'

" Written procedures will be provided for handling all ' heavy
loads' as defined in NUREG-0612 be. fore the equipment is

,

placed in service."

The applicant provided two procedures for review.

B. EG&G Evaluation

Procedure 10.3.5, " Reactor Vessel Head Removal and

Replacement" was sufficient for the RPV Head lift but failed
,

13
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B. EG&G Evaluation .

The applicant's statement indicates that WNP-2 is in '

, , , ,

compliance with the criteria of the guideline.-

C. EG&G Conclusions and Recommendations

The WNP-2 facility is in compliance with this guideline.

2.3.4 Special Liftino Devices [ Guideline 4, NUREG-0612,
Article 5.1.1(4)]

"Special lifting devices should satisfy the guidelines of ANSI
i

N14.6-1978, ' Standard for Special Lifting Devices for Shipping
Containers Weighing 10,000 Pounds (4500 kg) or More for Nuclear
Materials' [11]. This standard should apply to all special
lifting devices which carry heavy loads in areas as defined
above. For operating plants, certain inspections and load tests
may be accepted in lieu of certain material requirements in the
standard. In addition, the stress design factor stated in
Section 3.2.1.1 of ANSI N14.6 should be based on the combined
maximum static and dynamic loads that could be imparted on the-

handling device based on characteristics of the crane which will
be used. This is in lieu of the guideline in Section 3.2.1.1 of
ANSI J414.6 which bases the stress design factor on only the
weight (static load) or the load and of the intervening
components of the special handling device."

A. Summary of Apolicant's Statements

..

"[ Table 2.2, this report] is a lis. ting of all special
,

,

lifting dev1ces.

"The Head Strongback, the Dryer / Separator Sling, the Stud
Tensioner Carrousel, and the Service Platform Sling conform

to ANSI N14.6-1978 and Section 5.1.I(4) of NUREG-0612. The
reference lifting devices are designed to be capable of

.
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lifting five (5) times the static load without exceeding the
ultimate strength of the material. Structural members also
met the requirements of not exceeding the yield strength '

,, ,,

with three (3) times the static load applied. The Head

Strongback and Dryer / Separator Sling hook boxes will be
modified to provide attachment to the eye hook as well as
the sister hook. These devices all attach to the load at
four (4) points, thus a single failure will not result in an
uncontrolled drop. Because of the slow speed of the main

hoist and the attendant low acceleration / deceleration, the
dynamic ' loads are calculated to be less than 2%. This was

i
verified by actual load tests while monitoring load cell
readings.

.

'!The RRC Motor Strongback is not a ' single failure' proof
'

lifting device. It was designed with a safety factor of
5 versus static load."

B. EG&G Evaluation
>

.

.The applicant's statement indicates that four of the special -

lifting devices listed meet the criteria of the guideline.
For these devices, the determination of dynamic loads via -

testing is acceptable.
.

'

The crane used in conjunction with the RRC Motor Strongback
(MT-HOI-16)' is exempt from the requirements of NUREG-0612

(see Section 2.2.1). Therefore, since this device is of a
dedicated type and is not used with any other cranes, it is
exempt from the requirements of this guideline.

The applicant has indicated that the fuel cask, when
)

purchased, will meet the guideline criteria.
.

4
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TAtlLE 2.3 SLINGS UTILIZED DURINC llEAVY LOAD LIFTS

Maximum
Weight

lloist Ileavy toad Descript ion (Tons] Slinas to be Used ,

HT-1101-10 IIPCS Pump 16.5 2-1 1/4" Dia.-6X37 Ips

H T-il01 - 19C Hain Steam Relief Valve 2 2-1/2" Dia.-6X19 ips

HT-CRA46A, 6 11 Standby Service Water 7 2-1" Dia.-6X19 |ps
Pump Hotor 7.5

HT-CRA-2 Vessel Cavity Shield 108 NSSE-EQ-40:4 chokers ratedPlugs 39.6 ton safe working load
each a 5:1 safety factorD rye r Sepa ra to r 2" Dia.-6X36XIPI WRC

Sturage Plugs Top Plug 60 4-13/4" Dia.-6X37D ry-Sepa ra to r
Storage Plugs-Hottom 3 37 2-2" Dia.-6X37 |ps
Fueling Slot PTugs 8 2-8" Dia.-6X19 ips 8
Cattle Chute 11 4-3/4" Dia.-6X19 ips*
In-Vessel Stud Rack O.3 2-3/8" Dia.-6X19 ips

Hi-CRA-9A, 9 11 Tuol-Iland l ing J ib Crane Designed for light loads only
Load limit 1000 lbs.

,

>- HT-CRA-11 Service Platform Channel Designed for light loads only4) llandl ing Doom--J ib Crane toad Limit 1000 lbs. *

HT-1101-18 Pipo Tunnet'llatch 7 2-1" Dia.-6X19 lps

H T-il01 - 13 inboard Main Steam isolation 2 2-1/2" Dia.-6X19 Ips
Valves

H T-ilo t - 19A- 191 Main Steam Reller Valves 2 2-1/2" Dia.-6X19 Ips

H T-il01 - 36 RRC flow Control Valve 2 2-1/2" Dia.-6X19 ips.

Internals

Hi-il01-6 RiiR Pumps A and B 5 .2-3/4" Dia.-6X19'ips

HT-Il01-8 RilR Pump C 5 2-3/4" Dia.-6X19 Ips

H T-il01 -7 RCIC Pump 3 2-5/8" Dia.-6X19 Ips

NT-1101-9 LPCS Pump Hotor 5 2-3/4" Dia.-6X19 Ips

.

.
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2.3.6 Cranes (Inspection, Testino, and Maintenance) (Guideline 6,
NUREG-0612, Article 5.1.1(6))

"The crane should be inspected, tested, and maintained in '
~"

accordance with Chapter 2-2 of ANSI B30.2-1976, ' Overhead and
Gantry Cranes,' with the exception that tests and inspections
should be performed prior to use where it is not practical to
meet the frequencies of ANSI B30.2 for periodic inspection and
test, or where frequency of crane use is less than the specified
inspection and test frequency (e.g., the polar crane inside a PWR
containment may only be used every 12 to 18 months during
refueling operations, and is generally not accessible during
power operation. ANSI B30.2, however, calls for certain
inspections to be performed dai.ly or monthly. For such cranes
having limited usage, the inspections, test, and maintenance
should be performed prior to their use)."

A. Summary of Aoplicant's Statements

" Plant Procedure 10.4.1 lists the inspection, testing, and
maintenance requirements for plant cranes. This procedure
will be modified as noted to assure full compliance with
ANSI B30.2, Chapter 2-2."

B. EG&G Evaluation,

-
,

'EG&G's review of procedure 10.4.1 indicates that after '

modification, the procedure will generally invoke all
pertinent requirements of ANSI B30.2 Chapter 2-2.

C. EG&'G Conclusions and Recommendations

'

The WNP-2 facility is in compliance with the requirements of
this guideline.

2.3.7 Crane Desion [ Guideline 7, NUREG-0612, Article 5.1.1(7)]

"The crane should be designed to meet the applicable criteria and
guidelines of Chapter 2-1 of ANSI B30.2-1976, ' Overhead and
Gantry Cranes,' and of CMAA-70, ' Specifications for Electric
Overhead Traveling Cranes' [13]. An alternative to a

,

21
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r.eport prior to operations" [5). EG&G concurs with this statement and
agrees that WNP-2 need not comply with the interim measures at this
time. If, however, WPPSS finds that actions required for compliance ~

, ,,

with the seven guidelines of NUREG-0612 Section 5.1 will not be
complete prior to cperations at WNP-2, then the interim measures must
be addressed.

.
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TABLE 3.1 WNP-2 NUREG-0612 COMPLIANCE HAIRIX

._

CtllDELINE
Weight

or C ra ne Special Crane-TestCapacity Sarc Load ope ra to r Lifting and CrannHeavy Loads (tons) Paths * Procedures Trainino Devices Slings in_ spec t .i_nn De.s ig n
1 Main steam relier valves 2

manual hoist
-- E--

E f.-- --

.
.

Main steam relier valves 2 E E E -- --
-- -- -

,

.

2. Recirc riow control 4
valve hoist

-- E-- -- -- E E

Recire riow control valve ? E E E-- -- -- --i n te rna l s

3. RHR Pumps ( A&B) hoist 6 -- -- C C C-- --

e
hJ RHR Pumps A.B 5 C C -- -- C -- --w

,

RHR Pump Motor 3.5 C C C-- -- -- --

4. RCIC pump and turbine 5' C -- --
-- --

C Choist

RCIC pump 1 C C --
,

-- C -- --s

RCIC turbine 2.5 C C C-- -- -- --
.

5. RHR Pump C hoist 6 -- -- C C C-- --

It HR Pump C 5 C C
.

-- -- C -- --

RHR Pump Motor 3.5 C C -- -- C -- --

*
.

_
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TAntE 3.1 (continued)

CUIDELINE

Wolght
or C ra ne Special Gra ne-Tes tCapacity Safe Load Ope ra to r Lifting and Crane eHeavy Londs (tons) Paths Procedures Training Devices Slings inspection Desion

11. Reactor building bridge 125/15 C-- -- C C-- --
c rauo *

|.
Vessel cavity shield 108 C - C C -- --

-- --

plugs

Dryor-sopa rator storage 6D C C C -- --
-- --

pool plugs
i

Dryer-Separator Bottom 3 37 C C
Storage Plugs

-- C-- -- --

fueling slot plugs 8 C C C -- --
-- --

,

DryVoll head 52 C C
.

C-- -- -- --

Insulation head 25 C C C-- --
,

-- --

Cj RPV head 93 C C -- C -- -- --
,

" Cattle" chute 11 C C C -- --
,

-- --

Vessel service platform 6- C C -- C -- -- --

RPV steam dryor 40 C C C-- -- -- --

R PV mo i s tu ta sepa ra to r 73 C C C-- -- -- --

In-vossel rack O.3 E E E -- --
-- --

Fuel cask 100 C C
*

C-- -- -- --

Load Block 8 i C -, -- -- -- --

Stud Tensioner 2.5 C C C-- -- -- --and Spreader

.
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TABLE 3.1 (continued)

CUIDELINE

Weight
or C rane Special Crane-Test.

Capacity Safe load Ope ra to r Lifting and C ranoficavy loads ftonst Paths Procedu ro s Training Devices glings inspection Desian,

15. Outboard main steam 8 C'-- -- -- -- C C.

isolation valve hoist

s

iMain steam isolation 2 C C C -- --
-- --

valve Internals

Pipe tunnel hatch covers 7 C C -- -- C -- --

16. Inboard main steam 8 E -- --
-- --

E Eisolation valve hoist

.

Main steam isolation 2 E E E-- -- -- --valve internals
,

'.

po 17. RilR IIX monora il 20 -- -- -- -- -- -- --43
.

AllR hea t exchanger 34 -- -- -- -- -- -- --

C = Applicant action complies with NUREG-0612 Guideline.
NC = Applicant action does not comply with NUREC-0612 Culdeline *

I = Insufficient information provided by the Applicant
E = Exempt from the NUREG-0612 Culdelines

.

-- = Not applicable.

.

.
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either operating or under construction, submit a response of compliancy with
NUREG-0612 " Control of Heavy Loads at Nuclear Power Plants." EG&G Idaho, Inc.

-

'

has contracted with the NRC to evaluate the responses of those plants presently
under construction. This report contains EG&G's evaluation and recommendations
for Washington Nuclear Project No. 2 (WNP-2) for the requirements of Section -

5.1.1 of NUREG-0612 (Phase I). Sections 5.1.4, 5.1.5, and 5.1.6 (Phase II)
will be covered in a separate report.
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