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POREWORD*

.

'

This Technical Evaluation Report was prepared by Franklin Research Center'

; under a contract with the U.S. Nuclear Regulatory Commission (Office of
Nuclear Reactor Regulation, Division of Operating Reactors) for technical
assistance in support of NRC operating reactor licensing actions. The

' technical evaluation was conducted in accordance with criteria established by
the NRC.

Mr. F. W. Vosbury, Mr. C. Bomberger, and Mr. I. H. Sargent contributed to
the technical preparation of this report through a subcontract with WESTEC
Services, Inc.

.
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. I 1. INTRODUCTION

'

;.
'

1.1 PURPOSE OF REVIEW
:
f,-

This technical evaluation report documents an independent review of*

general load handling policy and procedures at Virginia Electric and Power

Company's (VEPCO) Surry Power Station Units 1 and 2. This evaluation was

!- performed with the following objectives,

i o to assess conformance to the general load handling guidelines of
NUREG-0612, " Control of Heavy Ioads at Nuclear Power Plants" (1],

; Section 5.1.1
-

.

! o to assess conformance to the interim protection measures of.

f NUREG-0612, Section 5.3.

;

!

1.2 GENERIC BACEGROUND

f Generic Technical Activity Task A-36 was established by the Nuclear
'

Regulatory Commission (NRC) staff to systematically examine staff licensing '

criteria and the adequacy of measures in effect at operating nuclear power '

plants to ensure the safe handling of heavy loads and.to recommend necessary
: changes in these measures. This activity was initiated by a letter issued by
1

the NRC staff on May 17, 1978 (2) to all power reactor licensees, requesting
4

| information concerning the control of heavy loads near spent fuel.
I

j The results of Task A-36 were reported in NUREG-0612, " Control of Neavy
j Loads at Nuclear Power Plants." The staff's conclusion from this evaluation
i was that existing measures to control the handling of heavy loads at operating >

| 1 plants, although providing protection from certain potential problems, do not
adequately cover the major causes of load handling accidents and should be, ,

; I upgraded.
a;

In order to upgrade measures for the control of heavy loads, the staff
i
L developed a series of guidelines designed to achieve a two-part objective
i using an accepted approach or protection philosophy. The first portion of the

objective, achieved through a set of general guidelines identified-in'

| NUREG-0612, Section 5.1.1, is to ensure that all load handling systems at

|

g -1-t
,
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nuclear power plants are designed and operated such that their probability of

j failure is uniformly small and appropriate for the critical tasks in which

they are employed. The second portion of the staff's objective, achieved

through guidelines identified in NUREG-0612, Sections 5.1.2 through 5.1.5, is
to ensure that, for load handling systems in areas where their failure might

result in significant consequences, either (1) features are provided, in i

'

.!
addition to those required for all load handling systems, to ensure that the

,

<

potential for a load drop is extremely small (e.g., a single-failure-proof
,

'

crane), or (2) conservative evaluations of load handling accidents indicate

that the potential consequences of any load drop are acceptably small.,

.

Acceptability of accident consequences is quantified in NUREG-0612 into four

i accident analysis evaluation criteria.

A defense-in-depth approach was used to develop the staff guidelines in
| order to er.sure that all load handling systems are designed and operated so

that their probabilities of failure are appropriately small. The intent of
the guidelines is to ensure that licensees of all operating nuclear power
plants perform the followings

i o define safe load travel paths, through procedures and operator
| training, so that, to the extent practical, heavy loads are not

carried over or near irradiated fuel or safe shutdown equipment

provide sufficient operator training, handling system design, loado
;

handling instructions, and equipment inspection to ensure reliable*

{ operation of the handling system.

|! Staff guidelines resulting from the foregoing are tabulated in Section 5
of NUREG-0612. Section 6 of NUREG-0612 recommended that a program be initiated

to ensure that these guidelines are implemented at operating plants.,

1.3 PLANT-SPECIFIC BACKGROUND

| On December 22, 1980, the NRC issued a letter [3] to VEPCO, the Licensee*

" for Surry Power Station, requesting that the Licensee review provisions for
| handling and control of heavy loads at Surry Units 1 and 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
i
l

!

| 4, -2-
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'
confermance to these guidelines. VEPCO responded to this request on November
16, 1981 (4), December 22, 1981 (5], and March 22, 1982 [6).

A draf t technical evaluation report based upon these submittals was

t prepared and informally transmitted to the Licensee for review and comment.

On August 12, 1982, a telephone conference call was conducted with representa-

tives of the NRC and VIPCO to discuss unresolved issues. As a result of this4

call, additional information was forwarded by VEPCO on September 1, 1982 [7],i

October 18, 1982 (8], July 26, 1983 [9], and March 30, 1984 (10] and is

incorporated into this technical evaluation.
;

,

~3-
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2. EVALUATION AND RECOMMENDATIONS

<

1

This section presents a point-by-point evaluation of load handling provi-,

sions at Surry Power Station Units 1 and 2 with respect to NRC staff guidelines

provided in NUREG-0612. Separate subsections are provided for both the general
,

guidelines of NUREG-0612, Section 5.1.1 and the interim measures of NUREG-0612,

Section 5.3. In each case, the guideline or interim measure is presented,
'

Licensee-provided information is summarized and evaluated, and a conclusion as

I to the extent of compliance, including reconsended additional action where
appropriate, is presented. These conclusions are summarized in Table 2.1.

|'

j 2.1 GENERAL GUIDELINES
! ,

! The NRC has established seven general guidelines which must be met in order

to provide the defense-in-depth approach for the handling of heavy loads. These
i guidelines consist of the following criteria from Section 5.1.1 of NUREG-0612:

j Guideline 1 - Safe Ioad Paths - -

' Guideline 2 - Load Handling Procedures

Guideline 3 - Crane Operator Training

] Guideline 4 - Special Lifting Devices

j Guideline 5 - Lifting Devices (Not Specially Designed)
j Guideline 6 - Cranes (Inspection, Testing, and Maintenance)

Guideline 7 - Crane Design..,

1

; These seven guidelines should be satistled by 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 load drop may damage safe shutdown systems.

! 2.1.1 Overhead Heavy toad Handline Systems

| a. Summary of Licensee Statements and Conclusions
|
I ' The Licensee's review of load handling systems at Surry Station indicates

,

that the following load handling systems are subject to compliance with
NUREG-0612:

| |

| .'
i 4

'
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c=> table 2.1. Surry Power Station - uussG-0612 Compilance matrie ;

>

uelght Interle Inter 6e '
B or Goldeline 1 Guideline 2 Guideline 3 Geldeline 4 Geldeline 5 Guideline 6 G identne 7 feeasure 1 neasure 6 3 ,

O Capacity Safe imod Crane operator Special Lifting Csane - Test Technical Special !

|
Neavy Edade (tons) Pathe procedures Traintne Devices Sitage and Inspection Crane Dessen Specifications Attention

1. Reactor 125/15 - - R - - C C ~ ~

Containment
~1 C. .

e. av used and 124.5 C C - -a - - -- -- C
Lif tlang
Devtce

b. wr 52 C C -

a* C- - -- -

Intesmals
and Lifting i
sig

h, c. ISI Tuol le C C
,

C - - - C--

d. ACP sk>tos/ 41 C C - R - -- -- - --

Sling

i
e. meactor 12.2 C C .- - C - -- - C ,

Cavity Inner i

Seal
t

f. Canse miss!!e M.5 C C - - C - - -- C
Shield

g. St ol 3.6 C C - - C - -- -- C
Carsters

(Fell)

h. Operating 13 C C -- d C -- - -- --

Floot g
memovable WW

Plug (81)

A '

i. Octagonal 31.5 C C - - C - -- - -- y '

Floot Flug o
(Stew. e
i . -. > a

.
tA

C = Licensee actton complies with numEG-0612 Ges3etine. )
= = leot applicable. e
a * Licensee has proposed revisions /modificatione designed to comply with numsG-0612 Guideline. #

b
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c3 Table 2.1 icont.) '

>
s

weight
Interim Interin Jor Guideline 1 Guldettne 2 GuiJeline 3 Guideline 4 Guideline 5 Guideline 6 Guideline 7 assaeure 1 Measure 6 *

G Capacity Safe load Crane Operator Special Lifting Crane - Test Technical Special
g meavy inada (tone) Paths Procedures Training Devices Slinas and Inspection Crane Deelget $gecifications Attention |

b. ' Removable 1 C C - - C - - -- - '
Staba

O
5. mtor Drive 1.0 - - m - - C C ~ --

Flatform and
Notet

a. Fuel ruol 1.0 C C - - C - -- C -
>

Gatee

6. Fuel Building 125/10 - - R ~ ~ C C - --

Trolley
4

4 +

1 ;
a. Spent Fuel 12.5 C C - - - - - C -

|Shipping (Maa)
Cask ;

b. mottom stock 2.4 C C ~ - -- -- - -- --

and Nook '

c. Spent Resin 3.7 C C ~ -- C - - C --

Shipping *

,Container
and Cask

d. Ersadlated 11.3 C C ~ -- - -- -- 'C - |Specimen
|

Shipping
Cask

Sl3

7. Decon Rettding 5 - - R - - C C ~ -- ,A
'

Crane
y, !

o
a. Miscella- 5 C C - *= C -- -- -. -- A

neous Emie I
ta
@
Un

m - - C C -- -- h8. Sis-Ton 6 - --

maorail System * w
m

.

D

1
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i

Weight Interim Interim
E or Guideline 1 Guideline 2 Guideline 3 Guideline 4 Guideline 5 h ideline & Guideline 7 naasure 1 neasure 6

h capac1ty $afa toad Crame operator Speclat Liiting Crane - Test Technica1 Specia1
usavy Emede (tonal Pathe Procedures Training Devices Slines and Inspection Crane Design Specifications Attention

y a. cet 2.7 C C - - C - - - -

Cooling
Water Pump

| 4 b. % = =nt 3.2 C C - - C - - - --

'

Cooling unter
Pump m> tor

c. Charging 1.3 C C - - C - - - --

PueP i

d. Charging 2.1 C C - - C - - -- -- s
'

!Pump st> tor
,

e !
i e. Demovable 4.5 C C - - C - - -- --

Stab (nes)

9. Tem-Ton 10 - - R - - C C - --

semorail Systen

a. Demoeable 0.5 C C - - C - -- - --
g

slab (nas)
!
t

10. Pitter Cartriepe 2 - -- R - - C - -- --

Demowat econorait

e. palacella- 2 C C ~ ~ C -- -- -- -

gn.ou. .

=
11. unit al 2 - - n - - C -- - -- b

Switchgear m~= $
aii o

e
I

a. se> tor- 2 C C ~ - C -- -- -- --
w
@

(Generator
Set peot- m

@
m

I

.
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o Reactor containment polar cranes,

o Reactor containment annulus monorails
# .

'

o Reactor containment jib cranes

o New fuel crane (fuel building).

o Motor-driven platform (fuel building)
.

_

o Fuel building trolley
; -

o Decontamination building crane

o 6-2 n monorail system (auxiliary building)
;-
j o 10-Ton monorail system (auxiliary building)

Filter cartridge removal monorails (auxiliary building)1 o
'

Unit 1 switchgear room 2-ton monorail (service building).o

The Licensee has also identified several other load handling systems that*

! have been excluded from satisfying the criteria of NUREG-0612 due to physical
t

j separation from safe shutdown equipment or irradiated fuel, or insufficient
'

load handling capacity

o Reactor cavity manipulator cranes

! o Neutron detector carriages

o Drumming room monocalls

j o Holst area monorail (auxiliary building)
'

! o Machine shop jib crane

o Machine shop monorail system-

o Turbine building cranes)

j o Condensate polishing building monorail system (elevation 64 feet)
;- o Condensate polishing building monorail system (elevation 42 feet)
!- o CW intake structures trash rakes.
, ,

I
l b. Evaluation and Conclusion

,

The Licensee's conclusions regarding the applicability of NUAEG-0612 are
' consistent with the general guidelines in Section 5.1.1.

2.1.2 Safe Load Paths (Guide 1ine 1, NUREG-0612, Section 5.1.1(1)1

" Safe load paths should be defined for the movement of neavy loads to
minimize the potential for heavy loads, if dropped, to impact irradiated

'

rankHn Research Center
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.

!
fuel in the reactor vessel and in the spent fuel pool, or to impact safe, s

' shutdown equipment. The path should follow, to the extent practical,,

J 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,

1 ; 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."-

I :

s. Summary of Licensee Statements and Conclusions
,

J The Licensee has provided safe load paths for the movement of heavy loads
at Surry Power Station which follow, to the extent practical, structural floor

members, beams, etc., such that if a load is drop 5ed, the structure is most
| likely to withstand the impact. These load paths, in the form of sketches, are

being incorporated into lif ting (operating or mechanical maintenance) procedures:
!

i and will be incorporated in existing station drawings. Safe load paths will be
clearly marked on the floor in the area where the load is to be handled.

!

| Safe load path sketches will not be generated for movement of the fuel
transfer canal gates in the fuel pool. Updated fuel pool maps will be used
instead. These maps are more accurate than one safe load path sketch.

I

; The review requirements for deviations from defined load paths are5

,

'

delineated in VEPCO's Nuclear Power Station Quality Assurance Manual and in
t

Surry Power Station Technical Specifications. The procedure for deviations to
| procedures requires review by station supervisory personnel with a followup
!

review by the Station Nuclear Safety and Operating Committee.,

b. Evaluation and Conclusion'

:

| A review of the Licensee's safe load path response and drawings indicates
I i

that Surry Power Station satisfies the criteria of Section 5.1.1 of NUREG-0612.

Therefore, Surry Power Station complies with Guideline 1 of NUREG-0612.

f

2.1.3 Load Handling Procedures [ Guideline 2, NUREG-0612, Section 5.1.l(2)1

" Procedures should be developed to cover load handling operations for
heavy loads that are or could be handled over or in proximity to
irradiated fuel or safe shutdown equipment. At a minimum, procedures

r

| -10-
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| AOhemenaf The Peenaanhuman

I. - - , - . . . . _ . -- ,--- ~ ,_ - . -.. -

- - -



_ ~ - - _ . - - - . - _ _ _ _ _ _ _ . - - - -_ -. _ -_

_s. _ _ . - --.

__ _ . . . _ _ _ _ . _

*
;

.

. . |. - -

; |
-

,

.

.

TER-C5506-395/396,

1

I should cover handling of those loads listed in Table 3-1 of NUREG-0612.>

These procedures should includes 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 Licensee Statements and conclusions,

The Licensee has stated that Surry Power Station lifting procedures.

(mechanical maintenance and operating procedure) are being revised or have*

been revised to include the general guidance and evaluation requirements of-

Section 5.1.l(2) of NUREG-0612. A generic procedure shall be used to control;

j the movement of heavy loads over spent fuel, fuel in the core, or equipment
'

. that may be required to achieve safe shutdown and continue decay heat removal,
as required by NUREG-0612 and not covered by existing station procedures.

b. Evaluation and Conclusion

i Procedural control of the movement of heavy loads at Surry Power Station
; ~

is consistent with Section 5.1.l(2) of NUREG-0612 based on the Licensee's
) certification that lifting procedures are being revised or have been revised
! to include the general guidance and evaluation requirements in NUREG-0612.i

1

Therefore, Surry Power Station complies with Guideline 2 of NUREG-0612.
7-

2.1.4 Crane Operator Training [ Guideline 3, NUREG-0612, Section 5.1.l(3)1,

!

! " Crane operators should be trained, qualified, and conduct themselves in
j accordance with Chapter 2-3 of ANSI B30.2-1976, ' Overhead and Gantry,'

Cranes' [11]."'

t i
!

! a. Summary of Licensee Statements and Conclusions

i |

| The Licensee has stated that Surry Power Station crane operators are'

trained in accordance with ANSI B30.2-1976, which complies with the require-
ments of NUREG-0612. Crane operators have completed a course in crane and-

i rigging operations which provides certification that the crane operators have
been trained, qualified, and instructed in proper conduct in accordance with

|

| ANSI B30.2-1976. This course was conducted by an independent contractor.

t

4 -11- |
tl00u r,.nidn n ,ch c.n , 1
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;- By the next refueling outage at Surry Power Station, procedures will be
-[ developed to provide for future crane operator training that will satisfy the,

;

f requirements of ANSI B30.2-1976, Chapter 2-3.
|

- ,

b. Evaluation and Conclusion
: .

-j Crane operator training, qualification, and conduct are consistent with4

j- the guidance in Section 5.1.l(3) of NUREG-0612,.and Surry Power Station
;

, complies with Guideline 3 of NUREG-0612.

2.1.5 Special Liftino Devices [ Guideline 4, NUREG-0612, Section 5.1.l(411
!

j "Special lifting devices should satisfy the guidelines of ANSI
| N14.6-1978, ' Standard for Special Lifting Devices for Shipping Containers

Weighing 10,000 Pounds (4500 kg) or Nore for Nuclear Materials' [12].
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 testa may be accepted in lieu of certain material
requirements in the standard. In addition, the stress design factor,

i stated in Section 3.2.1.1 of ANSI N14.6 should be based on the combined
maximum static and dynamic loads that could bo imparted on the handling;

device based on characteristics of the crane which will be used. This is'

; stress design factor on only the weight (static load) of the load and of
the intervening components of the special handling device [NUREG-0612, (

i Guideline 5.1.1(4)] ."
4

j . Summary of Licensee Statements and Conclusionsa.

The following special lifting devices in use at Surry Units 1 and 2 were
identified as being subject to compliance with the criteria of NUREG-0612 and

i ANSI N14.6-1978:
| |

o reactor vessel head lifting device (AVELD)*

o internals lif ting rig (ILR),

o reactor coolant pump motor sling (RCPLS)

The original manufacturer of these devices (Westinghouse) performed a detailed
comparison of the ANSI criteria and records that document the original design,-

manufacture, inspection, and testing of the special lifting devices. Results
of this review indicate that the devices meet the intent of the ANSI standard '

.

4 -12-

UUUU Frankun Reneerch Center
j A onemmi.nne ramminuma,

!

! .

*



-. . - _= - - _- ._ - .. _ _.-_ . ..__

- - _ . _ . - . . - . .-. - .- -- a -- -- - - - -

*
.

: .-.

m . ..

*
,

,
.

$ . .

|- TER-C5506-395/396
I-
:
i s

j for design, fabrication, and quality assurance, but are not in strict
,

. compliance with criteria for maintenance, acceptance testing, or continuing,-

compliance.q

; Design, fabrication, and quality assurance requirements for these devices
were defined on detailed manufacturing drawings and purchase orders. A stress

i

: report was prepared, applying the design margin criteria of 3 (yield) and 5
1

-

j. (ultimate) on stress, and results indicate that all devices possess acceptable,

ligits for tensile and shear stresses with the following exceptions for the
i internals lifting rig (1) tensile and shear stresses in the side plates: (2)

! thread shear stresses in the leg adaptor; and (3) the tensile stress at the

minimum section of the engaging screw. For these exceptions, the Licensee'

noted that the actual margin is slightly less than specified the criterion of

3 on yield stress, whereas all components satisfy the criterion of 5 on
| ultimate stress. It is therefore the Licensee's opinion that existing design
; is adequate.

( -

| In addition, the Licensee stated'that manufacturing surveillance of hold "

points, procedure review, and personnel qualification which adequately meet
j ANSI requirements were also provided by the' manufacturer during the

j fabrication and assembly of these devices. Load tests to 1004 have been

; performed for each of the devices, although documentation is available for the'

{ reactor vessel head lifting device only. Although load tests in excess of

1004 have not been performed, the Licensee feels that such tests are not.

| necessary since proof of workmanship e.pn be documented through use of existing
load tests, adequate design margins, and'd$cumentation of procedures that were;,

I 4

actually used during the manufacture of these devices.'
"

Tb ensure continuing compliance, the Licensee identified the following
programs which will ensure the reliability of these devices. Maintenance
procedures are currently in effect which require visual examinations of the ',

f
I j special lifting devices prior to each refueling Ud each containment

maintenance period if use of the device is anticipated. These visual
inspections include inspections of all critical welds and bolted joints or

,

1- connections, and results are appropriately documented. In addition, a load

cell is used during lif ts by the reactor vessel head lif ting device and the

4 -13-
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40

i: internals lifting rig to provide continuous monitoring to prevent;

' ' If overstressing of either device. To ensure an even higher level of confidence
..j and acceptability of these devices, a nondestructive examination (NDE) program
j will be established. This program will include inspection and NDE of all

ccitical welds and critical parts of the lifting devices over the in-service
,

'

:| inspection period of 10 years. It is the Licensee's opinion that such a

9
program is warranted based upon the limited and sole use of these special+

3 devices. -

I

b. Evaluation
,

Although not in strict compliance with the criteria of ANSI N14.6-1978,
it is apparent from the Licensee's response that the special lifting devices
at Surry Units 1 and 2 will provide a degree of load handling reliability

! consistent with that specified by this guideline. Sufficient information has

been provided to verify that design margins satisfy the ANSI criteria.
Further, 'it appears that adequate records exist that prove that the devices
were assembled and fabricated in a manner which provides for a quality
device. It is agreed that this proof of workmanship is sufficient to preclude
a need for load tests in excess of 100% of rated load.

e

Lastly, the Licenser's programs for scheduled periodic maintenance and- -

inspection appear to be adequate to demonstrate the continued reliability of
these devices and are in accordance with the provisions of ANSI N14.6-1978.
It is also agreed that relaxation of the frequency of NDE is acceptable based
upon the limited use of these devices.,,

5 c. Conclusion
i

Design, proof of workmanship, and programs which assure continued
,

reliability of special lifting devices at Surry Units l'and 2 ars consistent
; with the criteria of Guideline 4.

2.1.6 Lifting Devices (Not Specially Designed) [ Guideline 5, NUREG-0612,
*

Section 5.1.1(5) 1

L " Lifting devices that are not specially designed should be installed and
| used ik accordance with the guidelines of_ ANSI B30.9-1971,'' Slings'
I

L: -14-
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[13]. However, in selecting the proper sling, the load usad should be.

| the sum of the static and maximum dynamic load. The rating identified on
the sling should be ir. terms of the ' static load' that produces the:

.j maximum static and dynamic load. Where this restricts slings to use on
only certain cranes, the slings should be clearly marked as to the cranes,

.j with which they may be used."
.I

a. Summary of Licensee Statements and Conclusions

{ The Licensee has stated that lifting devices which are not specially
j designed (slings) are marked, maintained, stored, and inspected in accordance

with ANSI B30.9-1971. Lifting procedures are reviewed prior to approval and-

j implementation for proper selection of site, length, capacity, and rigging
configuration of slings in order to meet all requirements of ANSI B30.9-1971.,

With regard to sling selection, the Licensee determined that the maximum,

' dynamic load experienced by a sling would be not more than 10% of the rated

load and therefore could be ignored in the selection of slings since the
slings were designed with a safety factor of 5. In addition, the Licensee

stated that none of the slings in use were restricted to certain cranes.
J

b. Evaluation and Conclusion

Surry Units 1 and 2 satisfy the criteria of Guideline S. Surry Power

Station satisfies the requirements of this guideline on the basis that slings.

are inspected and used in accordance with ANSI B30.9-1971. In addition, since
'

the maximum dynamic load experienced by these slings is less than lot, it is a
reasonably small percentage of the static load and therefore may be

t

i disregarded.

|
-l

! 2.1.7 Cranes (Inspection, Testing, and Maintenance) [ Guideline 6, NUREG-0612,
] Section 5.1.l(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
1 when 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
i 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

-15-
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| refueling operations and is generally not accessible during power opera-
' tion. ANSI B30.2, however, calls for certain inspections to be performed
'

daily or monthly. For such cranes having limited usage, the inspections,
,

i tests, and maintenance should be performed prior to their use) ."
:!

I

' ; a. Susmary of Licensee Statements and Conclusions

| ?

! The Licensee has stated that Surry Power Station cranes, both inside and
i

outside of the containment, are inspected, tested, and maintained in
accordance with station maintenance procedures MMP-P-CR-015 or MMP-P-CR-017.,

,

These procedures were revised in 1977 to incorporate ANSI B30.2-1976.

In addition, the fuel handling system is visually inspected and
performance tested in accordance with station procedure PT 20.1 prior to
refueling.

Prior to Initial use, all new, reinstalled, altered, extensively
repaired, or modified cranes will be operationally tested and rated load
tested in accordance with ANSI B30.2-1976. Crane test procedures will be

,

written, as required, to ensure that cranes are in compliance with ANS"
B30.2-1976.

b. Evaluation
.

The Surry Power Station satisfies the requirements of this guideline on
the basis that existing procedures have been revised to comply with ANSI
B30.2-1976.

,

c. Conclusion

Inspection, testing, and maintenance of cranes at Surry Power Station are
performed in a manner consistent with Guideline 6.

+

2.1.8 Crane Design [ Guideline 7, NUREG-0612, Section 5.1.l(7)1

"The crane should be designed to meet the applicable criteria and
guidelines of Chapter 2-1 of AhSI B30.2-1976, ' Overhead and Gantry
Cranes,' and of CMAA-70, ' Specifications for Electric Overhead Travelling

-16-
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Cranes' [14]. An alternative to a specification in ANSI B30.2 or CMAA-70
!

may be accepted in lieu of specific compliance if the intent of the
)j specification is satisfied."
|,

i
>J

a. Summary of Licensee Statements and Conclusions.

!
,1

| The Licensee has stated that CHAA-70 and ANSI B30.2-1976 apply to the
1 reactor containment polar cranes, fuel building trolley, and the new fuel
.

> crane. These cranes were designed and fabricated in accordance with Electric>

!

j Overhead Crane Specification 961 [15] prior to the issuance of the above,

[ reference standards. The Licensee has provided the results of a review of
f

existing crane designs with the recommendations contained in CHAA-70 and'

f Chapter 2-1 of ANSI B30.2-1976.
,

The reactor containment jib cranes were designed and fabricated in

accordance wf.th ANSI B30.16-1973 and ANSI B30.ll-1973. The reactor containment
annulus monorails, 6-ton and 10-ton monorail systems, decontamination building
crane, new fuel crane, and motor 4 riven platform and hoists were designed in
accordance with EOCI 61. These cranes and monorails meet the requirements of
ANSI B30.ll and ANSI B30.16.

,

b. Evaluation

The Licensee's analysis of the crane design for the reactor containment,

; polar cranes, the fuel building trolley, and the new fuel crane indicates that
the design of these cranes is consistent with the guidance in Section 5.1.l(7);

,

1 of NUREG-0612.
1
'

) Since OEAA-70 applies to top running bridge and gantry type multiple
girder electric overhead traveling cranes, verification of compliance to ANSI
B30.ll [16] and ANSI B30.16 [17] for the remaining load handling systems meets

- the intent of NUREG-0612 for crane design.

1

c. Conclusion

| Design of cranes at Surry Power Station is consistent with Guideline 7.

|
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2.2 INTERIM PROTECTION MEASURES

1
li The NRC has established six interim protection measures to be implemented

,
at operating nuclear power plants to provide reasonable assurance that no

; heavy loads will be handled over the spent fuel pool and that measures exist
] to reduce the potential for accidental load drops to impact on fuel in the

core or spent fuel pool. Four of the six interim measures of the report
consist of Guideline 1, Safe Ioad Paths; Guideline 2, Load Handling
Procedures; Guideline 3, Crane Operator Training; and Guideline 6, Cranes
(Inspection, Testing, and Maintenance) . The two remaining interim measures
cover the following criteria:

! 1. Heavy load technical specifications
2. Special review for heavy loads handled over the core.

Licensee implementation and evaluation of these interim protection
measures are contained in the succeeding paragraphs of this section.

2.2.1 Technical Soecifications [ Interim Protection Measure 1, NUREG-0612,
Section 5.3(1)]

" Licenses for all operating reactors not having a single-failure-proof
overhead crane in the fuel storage pool area should be revised to include

'

a specification comparable to Standard Technical Specification 3.9.7,
' Crane Travel - Spent Fuel Storage Building,' for PWR's and Standard
Technical Specification 3.9.,6.2, ' Crane Travel,' for BWR's, to prohibit
handling of heavy loads over fuel in the storage pool until implementa-,

tion of measures which satisfy the guidelines of Section 5.1 [of
i NUREG-0612]."

' a. Summary of Licensee Statements and Conclusions

,

The Licensee has stated that Surry Technical Specification 3.10 prohibits
the movement of heavy loads exceeding 110% of the weight of a fuel assembly
(not including fuel handling tools) over spent fuel.

,

b. Evaluation

i ', NUREG-0612 defines a heavy load as any load whose' weight is greater than-

the combined weight of a single spent fuel assembly and its handling tool.
|

| 4 -18-
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.|
Considering the typical weight of spent fuel assemblies and handling tools,3

. ~

designation of 110% of the weight of a fuel assembly as a heavy load is,

consistent with the guidance in NUREG-0612.-

| c. Conclusion

i Surry Power Station complies with Interim Protection Measure 1.
.

j 2.2.2 Administrative Controls [ Interim Protection Measures 2, 3, 4, and 5,
NUREG-0612, Sections 5. 3 ( 2)-5. 3 ( 5) 1

" Procedural or administrative measures (including safe load paths, load
handling procedures, crane operator training, and crane inspection]...
can be accomplished in a short time period and need not be delayed for
completion of evaluations and modifications to satisfy the guidelines of
Section 5.1 (of NUREG-0612] ."

a. Evaluation
.

The specific requirements for load handling administrative controls are
contained in NUREG-0612, Section 5.1.1, Guidelines 1, 2, 3, and 6. The
Licensee's compliance with these guidelines has been evaluated in Sections

2.1.2, 2.1.3, 2.1.4, and 2.1.'7, respectively, of this report,

b. Conclusions and Recommendatioas

Conclusions and recommendations concerning the Licensee's compliance-

with these administrative controls are contained in Sections 2.1.2, 2.1.3,
2.1.4, and 2.1.7 of this report.

,

2.2.3 Special Review for Heavy Icads Handled Over the Core [ Interim Protection
Measure 6, NUREG-0612, Section 5.3(6) ]

.

" ..special attention should be giver) to procedures, equipment, and.
' personnel for the handling of heavy loads over the core, such as vessel
; internals or vessel inspection tools. This special review should include

the following for these loads: (1) review of procedures for installation
of rigging or lifting devices and movement of the load to assure that

I sufficient detail is provided and that instructions are clear and
'

concise; (2) visual inspections of load bearing components of cranes,
slings, and special lifting devices to identify flaws or deficiencies
that could lead to failure of the components (3) appropriate repair and,

ranidin Research Center
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replacement of defective components; and (4) verify that the crane;

y operators have been properly trained and are familiar with specific
1 procedures used in handling these loads, e.g., hand signals, conduct of<

'j operation, and content of procedures."
'

,
< :;

|
.

M a. Summary of Licensee Statements and Conclusions;
'

t

; For Surry Unit 2, the Licensee has stated that the only heavy loads
*

4

carried over ao reactor when the reactor is fueled are the reactors
34,

; . I components. Each heavy load is covered by its own unique procedure. The
' *

.
; crane load block does not have a lif t procedure since it is an integral
,

j portion of the craner however, it has been identified as a potential heavy
load drop. To ensure that the crane load block is not dropped, the existing

; C redundant limit switches are performance-tested prior to use.

In accordance with Surry Power '*tation preventative maintenance procedure.

i
MMP-P-CR-015, the containment crar.es and the reactor head and internals

lifting rigs are inspected prior to each refueling and at each containment
maintenance period if they are to be used and have been idle for a period of

*

more than six months or if the last inspection has been over one year. The
'

reactor coolant pump motor lifting rig and wire rope slings are inspected
prior to each refueling and at each containment maintenance period if they are
to be used and the last inspection has been over one month. This check

_
ensures that each device will receive an inspection prior to use. If any

components are found to be defective, they are replaced, or repaired, and
reinspected before use..

|

! Surry crane operators recently passed a two-week' course on crane.;

operations.

.

b.- Evaluation and Conclusion,
;

Surry Power Station complies with Interim Protection Measure 6.,,

|

|
i- .;-

I
I

h

|
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3. CONCLUSION.

-
,

l-

This summary is provided to consolidate the results of the evaluation
j contained in Section 2 concerning individual HRC staff guidelines into an;

overall evaluation of heavy load handling at Surry Power Station Units 1 and
') 2. Overall conclusions and recommended Licensee actions, where appropriate,

'

are provided with respect to both general provisions for load handling,

(NUREG-0612, Section 5.1.1) and completion of the staff recommendations for
,

,

interim protection (NUREG-0612, Section 5.3). i

3.1 GENERAL PROVISIONS FOR ICAD HANDLING

The NRC staff has established seven guidelines concerning provisions for
handling heavy loads in the area of the reactor vessel, near stored spent
fuel, or in other areas where an accidental load drop could damage equipment
required for safe shutdown or decay heat removal. The intent of these
guidelines is twofold. A plant conforming to these guidelines will have
developed and implemented, through procedures and operator training, safe load

! travel paths such that,' to the maximum extent practical, heavy loads are not
carried over or near irradiated fuel or safe shutdown equipment. A plant
conforming to these guidelines will also have provided sufficient operator
training, handling system design, load handling instructions, and equipment

'

inspection to ensure reliable operation of the handling system. As detailed,

'

in Section 2, it has been found that load handling operations at Surry Station
; can be expected to be conducted in a highly reliable manner consistent with

,

the staff's objectives as expressed in these guidelines. -

.

3.2 INTERIM PROTECTION MEASURES
i

The NRC staf f has established (NUREG-0612, Section 5.3) that certain

neasures should be initiated to provide reasonable assurance that handling of-<

heavy leads will be performed in a safe manner until final implementation of
'

| the general guidelines of NUREG 0612, Section 5.1 is complete. Specified
measures include the implementation of a technical specification to prohibit

!

l

i

l
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|
'

,j the handling of heavy loads over fuel in the storage pool; compliance with
Guidelines 1, 2, 3, and 6 of NUREG-0612, Section 5.1.1; a review of load

?

: handling procedures and operator training; and a visual inspection program,>

'.j includiag component repair or replacement as necessary of cranes, slings, and
,

special lifting devices to eliminate deficiencies that could lead to component
failure. Evaluation of information provided by the Licensee indicates that7,

'
- measures which ensure compliance with the staff's measures for interim

,

protection have been properly implemented at the Surry Power Station.

!

.*

*

)

!

|
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SALP INPUT.:j.
.

il
fj Plant: Surry, Units 1 and 2
.1

1. Management Involvement and Control in Assuring Quality: Not Applicable
'

? 2. Approach to Resolution of Technical Issues from a Safety Standpoint:
Category 2'

'

3. Responsiveness to NRC Initiatives: Category 2
:

4. Enforcement: Not Applicable.

~

5. Reporting and Analysis of Reportable Events: Not Applicable

6. Staff (Including Management): Not Applicable

7. Training and Qualification Effectiveness: Not Applicable

The following in the narrative for Items 2 and 3 above:
'

The initial submittal by the licensee contained various open items. The
licensee has adequately addressed these open items.
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