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1.0 INTRODUCTION

The Harris Nuclear Plant (HNP) is a single unit pressurized water reactor installation located 

in the exwem southwest comer of Wake County, North Carolina, and the southeast corner of 

Chatham County, North Carolina. The HNP installation is owned by the Carolina Power & 

Light Company (CP&L) and the North Carolina Eastern Municipal Power Agency 

(NCEMPA), located in Raleigh, North Carolina. CP&L has the overall responsibility to 

ensure that plant operations are performed without undue risk to the health and safety of the 

public. Table 1. 1 contains key overview data for HNP's PWR Unit.  

HNP was originally named Shearon Harris Nuclear Power Plant (SHNPP) and was initially 

designed as a four unit nuclear reactor site, of which only Unit I was completed. The Fuel 

Handling Building (FHB), however, was constructed to service all four Units as originally 

envisioned. During initial licensing, the possibility of transhipment from other Units was 

recognized and consequently the Spent Fuel Pools were licensed to store both PWR and BWR 

fuel. Transhipped fuel from the Robinson and Brunswick plants is already in stored in pools A 

and B.  

The FHB is a long narrow structure intended to be sandwiched between the nuclear plants, in 

order to service all four Units. Each end of the building contains two large pools, with the 

South end pools (A and B) originally intended to service Units I and 4 and the North end 

pools (C and D) designed to service Units 2 and 3. The layout of the FHB and pools in 

relationship with Unit I is shown in Figure 1.1. The two pools in each end of the building 

were originally designated as the -New Fuel Pool'for the smaller of the two pools and the 

"Spent Fuel Pool" for the larger pool. These four pools have since been re-designated as pools 

A, B, C, and D, where pools A and D represent the smaller pools. All four pools are 

interconnected through "gated" passages and are capable of storing spent fuel.  
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Pools A and B, located at the South end of the building, have already been racked and are 

nearly full. Pool A contains six Region I type (6 x 10 cell) PWR racks and three (I I x I11 

cell) BWR racks for a total storage capacity of 723 assemblies. Pool A has been, and will 

continue to be, used to store fresh (unburned) fuel, recently discharged Harris fuel and 

tzansshipped fuel. Pool B contains six (7 x 10 cell), five (6 x 10 cell), and one (6 x 8 cell) 

PWR Region 1 style racks. Pool B also currently contains seventeen (I 1 x 11 cell) BWR 

racks, twelve of which have been supplied by Holtec International. Pool B is licensed to store 

one more (11 x 11 cell) Holtec BWR rack which would increase the total pool storage capacity 

to 2946 assemblies. The combined pool A and B licensed storage capacity is 3669 assemblies.  

Projected operation of the Harris Unit and transhipments from the Robinson and Brunswick 

Units will continue to demand incremental increases in spent fuel storage capacity. The 

Carolina Power & Light Company, HNP's principal owner and operator, has entered into a 

contract with Holtec International of Marlton, N.J. to design maximum density spent fuel 

storage racks for pools C and D. Under the proposed capacity expansion, fuel storage racks 

will be installed in campaign phases on an as needed basis. This process is consistent with the 

incremental capacity expansions already performed in pool B.  

Pools C and D are unused and are located in the north end of the Harris Fuel Handling 

Building. Pool C will provide storage for both PWR and BWR fuel. This pool has nominal 

dimensions of 27 feet wide by 50 feet long and at maximum storage density can accommodate 

927 PWR and 2763 BWR assemblies. Pool D will contain only PWR fuel and with nominal 

dimensions of 20 feet wide by 32 feet long can accommodate 1025 maximum density storage 

cells. Proposed storage configurations for pools C and D are provided in Figures 1.2 and 1.3.  

respectively.  

The configuration shown in Figure 1.2 represents the mixture of PWR and BWR storage 

which will accommodate future storage needs based on the best information currently 

available. To provide the greatest flexibility in mixture of fuel types, the storage racks were 
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sized to allow interchangeability. The dimensions of the 9x9 PWR storage rack are nearly 

identical to those of the 13x13 BWR rack. Therefore, configurations other than those shown 

in Figure 1.2 are possible by replacing one rack type by the other. The complete geometric 

fungibility between the 9x9 PWR and O3x13 BWR rack modules affords CP&L the latitude to 

alter the mix between PWR and BWR storage as the precise need for the two types of spent 

nuclear fuel storage become known. Interchanging of PWR and BWR modules would be 

performed after appropriate safety evaluations supported by reanalysis of the criticality, 

thermal-hydraulic, and structural analyses are successfully conducted to support such a 

substitution under Subpart 50.59.  

The new Holtec racks are free-standing and self-supporting. The principal construction 

materials for the new racks are SA240-Type 304L stainless steel sheet and plate stock, and 

SA564-630 (precipitation hardened stainless steel) for the adjustable support spindles. The 

only non-stainless material utilized in the rack is the neutron absorber material which is a 

boron carbide and aluminum-composite sandwich available under the patented product name 

Borar.  

The new Holtec racks are designed to the stress limits of, and analyzed in accordance with, 

Section III, Division 1, Subsection NF of the ASME Boiler and Pressure Vessel (B&PV) 

Code. The material procurement, analysis, and fabrication of the rack modules conform to 

IOCFRS0 Appendix B requirements.  

The rack design and analysis methodologies employed in the Hams storage capacity expansion 

are a direct evolution of previous rerack license applications. This Licensing Report 

documents the design and analyses performed to demonstrate that the new Holtec racks meet 

all governing requirements of the applicable codes and standards, in particular. 'OT Position 

for Review and Acceptance of Spent Fuel Storage and Handling Applications. USNRC. 1978 

and the 1979 Addendum thereto (1.0.1).
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Sections 2 and 3 of this report provide an abstract of the design and material information on 

the new racks.  

The criticality safety analysis requires that the neutron multiplication factor for the stored fuel 

army be bounded by the USNRC kff limit of 0.95 under assumptions of 95% probability and 

95% confidence. The criticality safety analysis provided in Section 4 sets the requirements on 

the Boral panel length and the areal B-10 density for the new high density racks.  

"rhermal-hydraulic consideration requires that fuel cladding will not fail due to excessive 

thermal stress, and that the steady state pool bulk temperature will remain within the limits 

prescribed for the spent fuel pool to satisfy the pool structural strength, operational, and 

regulatory requirements. The thermal-hydraulic analyses carried out in support of this storage 

expansion effort are described in Section 5.  

Demonstrations of seismic and structural adequacy are presented in Section 6.0. The analysis 

shows that the primary stresses in the rack module structure will remain below the allowable 

stresses of the ASME B&PV Code (Subsection NF) [1.0.2]. The structural qualification also 

includes analytical demonstration that the subcriticality of the stored fuel will be maintained 

under all postulated accident scenarios in the Harris Final Safety Analysis Report (FSAR).  

The structural consequences of these postulated accidents are evaluated and presented in 

Section 7 of this report.  

Section 8 contains the structural analysis to demonstrate the adequacy of the spent fuel pool 

reinforced concrete structure. A synopsis of the geometry of the Harris reinforced concrete 

structure is also presented in Section 8.  

The radiological considerations are documented in Section 9.0. Sections 10, and 1 discuss 

the salient considerations in the inst illation of the new racks, and a cost/benefit and
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environmental assessment to establish the prudence of CP&L's decision to exercise the wet 

wrWag expansion option, respectively

All computer programs utilized to perform the analyses documented in this licensing report are 

benebmarked and verified. These programs have been utilized by Holtec International in 

numerous rerack applications over the past decade.  

The analyses presented herein clearly demonstra that the rack module arrays possess wide 

margins of safety in respect to all considerations of safety specified in the OT Position Paper, 

namely, nuclear subcriticality, thermal-hydraulic safety, seismic and structural adequacy, 

radiological compliance, and mechanical integrity.  
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1.1 Ofmeef

[1.0.11 USNRC, aor ?ositdon rar Review and A fanw of Spent Fuel Sicrag and 

Handling A0licatiomIS April 14, 1978, and Addendum dated January 18, 1979.  

(1.0.21 ASME Ul & Prmaze Vessel Code, Sectimi MI, Subsectn NF, and 
A~ (1995).  
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Table 1. 1 

KEY ttARRIS PLANT INFORMATION 

ITEM DATA 

Docket Number 50-400 

Capacity, MWe 940 

Applied to NRC 9-4-71 

Construction Permit 1-27-78 

Commercial Operation 1986 

pre-snt Capacity 

Pool A 723 

Pool B 2946 

TOTAL 3669 
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2.0 OVERVIEW OF THE PROPOSED CAPACITY EXPANSION 

2.1 Inswdic 

in i curutly proposed fully implemented configuration, Pool C will contain eleven PWR 

rads and nineteen BWR racks Pool D will contain twelve PWR racks. All storage racks 

aWMS will consist of fre-standing modules, made from Type 304L austenitic stainless steel 

ewmiinng pfismfic storage cells interconnced though longitudinal welds. A panel of Boral 

u - containing a high anal loading of the B-10 isotope provides appropriate neutron 

sanuabm between adjacent storage cells. Figure 2.1.1 provides a schematic of the typical 

Region 2 storage module proposed for Harris. Data on the cross sectional dimensions, gross 

weight and cell count for each rack module in pools C and D are presented in Tables 2.1.1 and 

2. 1.2, respectively.  

;,C 

., 
.... .  

Eac new rack module s supported by four legs which are remotely adjustable. Thus, the 

racks can be made vertical and the top of the racks can easily be made co-planar with each 

other. The rack module support legs are engineered to accommodate undulations in the fuel 

pool and cask pit floor flatness.  

A bearing pad interposed between the rack pedestals and the pool liner serves to diffuse the 

dad loa of the loaded racks into the reinforced concrete structure of the pool slab.  
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TMw overall design of the Harris racks is similar to those presently in service in the spent fuel 

?ob at many other nuclear plants, among them Zion Nuclear Station of the Commonwealth 

Edi=o Company, Donald C. Cook of American Electric Power, and Connecticut Yankee of 

lonheis Utilities. Altogether, over 50 thousand storage cells of the Harris design have been 

pruvided by Holtec International to various nuclear plants around the world.  

2.2 Summary of PrinciWa Deesin Criteria 

7w key design criteria for the new Harris spent fuel racks are set forth in the classical 

USNRC memorandum entitled "OT Position for Review and Acceptance of Spent Fuel Storage 

and Handling Applications, April 14, 1978 as modified by amendment dated January 18, 

1979. The individual sections of this report expound on the specific design bases derived from 

the above-mentioned "OT Position Paper". Nevertheless, a brief summary of the design bases 

for the Harris racks are summarized in the following: 

a. Dihoitio: All new rack mcdules are required to be free-standing.  

b. Kinen2tic Lz qdailiv: All free-standing modules must be kinematically stable 

(against tipping or overturning) if a seismic event (which is 150%. of the 

postulated OBE or 110% of the postulated SSE) is imposed on any module.  

c. Swmt l Comnliance: All primary stresses in the rack modules must satisfy the 

limits postulated in Section III subsection NF of the 1995 ASME Boiler and 

Pressure Vessel Code.  

d. inerrmal.Hydr2tlit! Compli2nce: The spatial average bulk pool temperature is 

required to remain under 137"F " in the wake of a normal refueling.  

In addition to the limitations on the bulk pool temperature, the local water 

temperature in the Harris pools must remain subcooled (i.e.. below the boiling 

temperature coincident with local hydraulic pressure conditions).  

The 137TF limit is consiswrnt with that currendy in die Harris FSAR and prtcedures for 

pools A and B. CP&L is in de process of re-evalualing systms and c.omponent wo allow 

for an increase the allowable bulk pool lemperature.  

Hobac tinLormmJ 2-2 H.,ke Report MI-71,'-



2.6.2 A•ntnoy of the Harris PWR Rack Module 

In addition to the composite box assembly, the baseplate and the support legs constitute the 

principal components of the Harris fuel rack modules. The following description provides 

details of all of the major rack components.

I

,4

.1..................



0i4 

The assembly of the rack mod~ules is carried m,! h-, .,.elidng ýe~ '-r*-,x:te N-Cn .  

fixture %ith the precisionfl ahricated i~p~~;~a ~ ~~re

�i � A& .�



(2) ASB 9-2 - Residual Decay Eergy for Light-Water Reactors for Long

Term Cooling.  

j. sta, d Review Pa 

(1) SRP 3.2.1 - Seismic Classification.  

(2) SRP 3.2.2 - System Quality Group Classfication.  

(3) SRP 3.7.1 - Seismic Design Parameters.  

(4) SRP 3.7.2 - Seismic System Analysis.  

(5) SRP 3.7.3 - Seismic Subsystem Analysis.  

(6) SRP 3.8.4 - Other Seismic Category I Structures (including Appendix 

D), Technical Position on Spent Fuel Rack.  

(7) SRP 3.8.5 - Foundations for Seismic Category I Structures, Revision I, 

1981.  

(8) SR.P 9.1.2 - Spent Fuel Storage, Revision 3, 1981.  

(9) SRP 9.1.3 - Spent Fuel Pool Cooling and Cleanup System.  

(10) SRP 9.1.4 - Light Load Handling System.  

(11) SRP 9.1.5 - Heavy Load Handling System.  

(12) SRP 15.7.4 - Radiological Consequences of Fuel Handling Accidents.  

k. AWSSqtnndaZf1 

(1) AWS D1. 1 - Structural Welding Code, Steel.  

(2) AWS DI.3 - Structure Welding Code - Sheet Steel.  

(3) AWS D9.1 - Welding of Sheet Metal.  

(4) AWS A2.4 - Standard Symbols for Welding. Brazing and 

Nondestructive Examination.  

(5) AWS A3.0 - Standard Welding Terms and Definitions.  
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(6) AWS AS. 12 - Tungsten Arc-welding Electrodes.

(7) AWS QCI - Standards and Guide for Qualification and Certification of 
Welding Inspectors.  

2.4 Oli Assuranne Pogram 

The governing quality assurance requirements for design of the Harris spent fuel racks are 

enunciated in IOCFR50 Appendix B. The quality assurance program for design of the Harris 

racks is described in Holtec's Nuclear Quality Assurance Manual, which has been reviewed 

and approved by the Carolina Power & Light Company. This program is designed to provide 

a flexible but highly controlled system for the design, analysis and licensing of customized 

components in accordance with various codes, specifications, and regulatory requirements.  

The manufacturing of the racks will be performed in accordance with the requirements setforth 

in OCFRS0 Appendix B.  

2.5 MechanimL Design 

The Harris rack modules are designed as cellular structures such that each fuel assembly has a 

prismatic square opening with conformal lateral support and a flat horizontal bearing surface.  

The basic characteristics of the Harris spent fuel racks are summarized in Table 2.5. 1. The 

design of the PWR and BWR storage racks are very similar. The major differences are ;n the 

cell inside dimension and pitch, the baseplate flow holes, the support legs, and the poison 

width and length.  

A central objective in the design of the new rack modules is to maximize their structural 

rigidity while minimizing their inertial mass. Accordingly. the Hams modules have been 

designed to simulate multi-flange beam structures. The multiple flanges arm formed from the 

numerous cell walls in the rack cross-sectional array. These cells are connected through 

intern'rittent welds. The weld lengths, location, and size were chosen dunng the ongmnal 

HoIt• lm' TIel',,r 
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"dpn of this rack style/series to ensure adequate strlegth and to adjust the natural frequency 

of the rack modules to avoid resonance. In general, this effort has resulted in excellent 

detuning characteristics with respect to the applicable seismic events.  

2.6 Back.Fabricatim 

Tis subsection presents an item-by-item description of the anatomy of the Harris rack 

modules in the context of the fabrication methodology. The object of this section is to provide 

a self-contained description of rack module construction for the Harris fuel pool to enable an 

independent appraisal of the adequacy of design.  

2.6.1 Eabidfir3inn O-Xectiv 

The requirements in manufacturing the high density storage racks for Harris may be stated in 

four interrelated points: 

1. The rack modules are fabricated in such a manner that there is no weld splatter 

on the storage cell surfaces which would come in contact with the fuel 

assembly.  

2. The storage locations are constructed so that redundant flow paths for the 

coolant are available.  

3. The fabrication process involves operational sequences which permit immediate 

verification by the inspection staff.  

4. The storage cells are connected to each other by austenitic stainless steel coMer 

welds which leads to a honeycomb lattice construction. The extent of welding 

is selected to "detune" the racks from the stipulated seismic input motion.  
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I ~~Table 2.1.I•= 
GEOMETRIC AND PHYSICAL DATA FOR POOL C RACK -ODULES' 

k:.k Number of Numnhr of Dknmio (inh") ml• 0,0 WM 0m) 

1. D. Type C'olts C63Perb le 
1(A W ilr(e 

"o N E M mflule N-S Direcion 1 E-W Dirmlion 

.,--.---- -- • ' ' 
oil, 

At IIWR 

A2 PWR 

ol BWR 

B2 BWR 

B5 PWR 

87 .WR - ==--

138 PWR I Rp HI-9"17
1:9 P'WR ---. =-- 

-• ---- -- +--'' 

D I BWR 

D2 BwR L._ 

S All dimenmion.s are foundecd off it) the nearest 0.5 inch, and all weights are rminded off to the nearest 10 Ibs.  

,i See Figufe 1.2 fo~r ptxxi configuration.  
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S~ Table 2.1.1 (Cont'd.) 

GEOMETRIC AND PHIYSICAL DATA FO POOL C RACK MODULES't 
•, N.,.i-,r of Nunlw of 

Wimmi On1-)" Wb~rin I (lbm 

I.D. Type Cells colls Par , • 

" I-S E -W Mcdule N-S Dindlion E-W Dim-libra 

I2 BWR 

IE4 BWR • -.- •'--' 

FS BWR ___ __ 

E6 BWR __---_-_" _ 

E9 BWR 

FF BWR ige_.._..r--o cofigraton 

F4 BWR 2R 1 

FS BWI 

F6 BW! 

.. _...-----t All dimenesions are rounded off 10) the nearest 0.5 inch, and all weights are rounded off Wo the nearest 10 Ibs.  

tt See Figure 1.2 for pool configuration.  
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All dimensions are rounded off to the nearest 0.5 inch, and all weights are rounded off t) the nearest 10 INb.  

See Figure 1.3 for pox)l configuration.  
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Table 2.5.1

MA3DUlE DATA FOR HARRIS SPENT FUEL RACKS

Pmm... PWR BWR 

h.a., g,.. & _ _ __, . • . _ •, , _ m__ 

. . .,- & D. ad. _ _ _ 

•-',•"DU D"•••L- FOR•%..-.•'" HARRIS SPENT FUEL •R-.ACK"S-• 

•hl UNA.. war".L. .,t . -- .
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FIGURE 2.1.1; PICTORIAL VIOJ OF TlPICAL HARRIS RACK STRITTURE
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FIGURE 2.6.2; THREE P!R CELLS IN ELEVATION VIEW 

Holtec Propnetary
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FIGURE 2.6.3; THREE BIR CELLS [N ELEVATION VIEW 

Hoktec Propmetary
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F I G U R E 2.6.4; COMPOSITE BOX ASSEMBLY

Holtec Proprietary 
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FIGURE 2.6.6; SUPPORT PEDESTAL FOR PWR RACK

EI-971760
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FIGURE 2.6.7;
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SUPPORT PEDESTAL FOR HOLTEC BWR RACKS
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3.0 MATERIAL, HEAVY LOAD, AND CONSTRUCTION CONSIDERATIONS 

3.1 m 

S saorap of nuclear fue in the Haris pools rquires that the materials utilized in the rack 

bbi n be ofproven durability and be cmpatiblo with the pool waW environment. Likewise, 

d acdvim during the rack installations mut comply with the provisions of NUREG-0612 to 

eimint the potemial of const•uction accidents. This section provides a synopsis of th 

dra, oss with regard to long-term service life and short-term construction safety.  

3.2 Rtructurl -Materials 

The following structural materials are utilized in the fabrication of the new spent fuel racks: 

a. ASME SA240-304L for all sheet metal stock 

b. Internally threaded support legs: ASME SA240-304L 

C. Extenally threaded support spindle: ASME SA564-630 precipitation hardened 

gainless steel (heat treated to I 100"F) 

d. Weld material - per the following ASME specification: SFA 5.9 ER308L 

3.3 Poison Material (Neutron Absorber) 

The racks employ BorandT, a patented product of AAR Manufacturing, as the neutron absorber 

material. Bond is a thermal neutron poison material composed of boron carbide and I 100 alloy 

&hnnimum. Boron carbide is a compound having a high boron content in a physically stable and 

chemically inert form. The 1100 alloy aluminum is a lightweight metal with high tensile strength 

which is protected from corrosion by a highly resistant oxide film The two materials, boron 

carbide and aluminum, are chemically compatible and ideally suited for long-term use in the 

radi thermal and chemical environment of a nuclear reactor or a spent fuel pool Boral has 

been shown [3.3.11 to be superior to alternative materials previously used as neutron absorbers in 

stoage racks.  
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Borul has been the most widely used neutron absorbing material in fuel rack applications over the 

"%as 20 yew. Its use in the spent fuel pools as the neutron absorbing material can be attributed to 

.. s proven performance (over 150 pool years of experience) and the following unique 

dwch teris"tic: 

i. The content and placement of boron carbide provides a very high removal cross

section for thermal neutrons.  

ii. Boron carbide, in the form of fine particles, is homogeneously dispersed 

throughout the central layer of the Boral panels.  

ini. The boron carbide and ,luminum materials in Boral do not degrade as a result of 

long-term exposure to radiation.  

iv. The neutron absorbing central layer of Boral is clad with permanently bonded 

surfaces of aluminum.  

v. Boral is stable, strong. durable, and corrosion resistant.  

Bonal will be manufactured by AAR Manufacturing under the control and surveillance of a 

Quality Assurance/Quality Control Program that conforms to the requirements of I OCFR.S0 

Appendix B. "Quality Assurance Criteria for Nuclear Power Plants" As indicated in Tables 3 3 1 

and 3.3.2, Boral has been licensed by the USNRC for use in numerous PWR and BWR spent fuel 

storage racks and has been extensively used in international nuclear installations 

Boral Material Characteistics 

Aluminum: Aluminum is a silvery-white, ductile metallic element that is the most abundant in the 

earth's crust. The 1100 alloy aluminum is used extensively in heat exchangers, pressure vessels 

and storage tanks, chemical equipment, reflectors, and sheet metal work 

It has high resistance to corrosion in industrial and manne atmospheres Aluminum has atomic 

number of 13, atomic weight of 26 98. specific gravity of 2 b9 and valence of 3 The physical.



mechanical and cmcW properties of the 1100 alloy aluminum are lisd in Tables 3.3.3 and 

3.3.4.  

The exceent corrosion resistance of the 1100 alloy aluminum is provided by the protective oxide 

film that develops on its surface from exposure to the atmosphere or water. This film prevents 

the loss of meta from general corrosion or pitting corrosion.  

Boron Carbide: The boron carbide contained in Boral is a fine granulated powder that conforMs 

to ASTM C-750-S0 nuclear grade Type M11. The material conforms to the chemical composition 

and properties listed in Table 3.3.5.  

References [3.3.2], [3.3.3), and [3.3.41 provide further discussion as to the suitability of these 

materials for use in spent fuel storage module applications.  

3.4 
1-Yk Materal Compatibilit with C oolant 

All materials used in the construction of the Holtec racks have an established history of in-pool 

usage. Their physical. chemical and radiological compatibility with the pool environment is an 

established fact.  

AustenitiC stainless steel (304L) is perhaps the most widely used stainless alloy in nuclear power 

pl1nts, since it provides both high strength and non-corrosive properties 

3.5 H v o the Pr oposd Rack Insali S 

The Fuel Handling Building auxiliary crane will be used for installation of the new storage racks in 

pools C and D The Spent Fuel Cask Handling Crane (CHC) cannot be used for rack installation.  

since travel limitations prohibit its movement over the spent fuel pools - Storage capacity v.ill be 

- ________ ----------
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inased starting in the south end of pool C and proceeding north. This installation pattern 

will enable the stgage racks to be manipulated without lifts over spent fuel.  

The auiiary crane is a single failure proof crane and is currently rated for 10 tons. A 20 ton hoist 

will be attached to the auxiliary crane hook to prevent submergence of the auxiliary crane hook.  

The auxiliary crane was used for installation of storage racks in pool B. Rigging and procedures 

for pools C and D rack installation will be similiar to those used previously.  

The maxim=z lift weight during rack installation is determined by the following table.  

Item Weight (lbs) 

Rack 15,700 (maximum) 

Lift Rig 1,200 

Pigging 500 

20 ton hoist 1.420 

Total Lift 18,820 

The rack sizes were limited to ensure that the crane and lifting components remain single failure 

proof and it may be seen that the maximum lift of 18,820 lbs is below the auxiliary crane rating of 

20,000 ibs. As a result, the auxiliary crane, which can travel over both pools C and D. is qualified 

to accept the anticipated I )ad during the rack installation project 

A remotely engagable lift rig, meeting NUREG-06 12 [3 5 11 stress criteria, will be used to lift the 

new modules. The rig is designed for handling both PWR and BWR racks The new rack lift rig 

consists of independently loaded lift rods in a lift configuration which ensures that failure of one 

traction rod will not result in uticontrolled lowering of the load being carried by the rig (which 

complies with the duality feature called for in Section 5 1 6(3a) of NUIREG 0612) 

Wt=ll hzt1rrMtAon 
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The rip have the following attributes:

a. The traction rod is designed to prevent loss of its engagement with the rig in the 

locked position. Moreover, the locked configuration can be directly verified from 

above the pool water without the aid of an underwater camera 

b. The stress analysis of the rigs will be carried out using a finite element code, and 

the primary stress limits in ANSI 14.6-1978 [3.5.2] will be shown to be met by 

detailed analysis.  

C. The rips will be load tested with 300% of the maximum weight to be lifted. The 

test weight will be maintained in the air for 10 minutes. All critical weld joints will 

be liquid penetrant examined to establish the soundness of all critical joints.  

Pursuant to the defense-in-depth approach of NUREG-0612, the following additional measures of 

safety will be undertaken for the racking operation.  

The crane used in the project will be given a preventive maintenance checkup and 

inspection per the Harris maintenance procedures before the beginning of the 

racking operation.  

ii. Safe load paths will be developed for moving the new racks in the Fuel Handling 

Building. The racks will not be carried directly over any fuel located in the pool.  

iii. The rack upending and laying down will be carried out in an area which precludes 

any adverse interaction with safety related equipment 

iv. All crew members involved in the use of the lifting and upending equipment will be 

given training similar to that utilized in previous rack installation operations 

The rack installation activities will require Hams PNSC approval and will be conducted in 

accordance with written procedures which will be revicwed and approved by Carolina Power & 

Light.  

The proposed heavy loads compliance will be in accordance with the objectives of the CP&L.  

NRC-approved submittal to NUREG-0612 The guidelines of NUREG-0612 call for measures to 
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•provide a adequate defese-in-depth for handling ofheavy loads near spent fuel...- The 

NU OEG-0612 guidelines cite four major causes of load handling accidents, namely 

k operator errors 
as. riggsing failure 
iii. lack of adequate inspection 
iv. inadequate procedures 

The Harris racking program ensures maximum emphasis on mitigating the potential load drop 

accidents by implementing measures to eliminate shortcomings in all aspects of the ope0 ton 

including the four aforementioned areas. A suminmary of the measures specifically planned to deal 

with the major causes is provided below.  

Operator errors: As mentioned above, CP&L plans to provide comprehensive training to the 

installation crew. All training shall be in compliance with ANSI B30.2 (3.5.3].  

Rigniag failure: The lifting device designed for handling and installation of the new racks at 

Harris has redundancies in the lift legs and lift eyes such that there are four independent load 

members. Failure of any one load bearing member would not lead to uncontrolled lowering of the 

load. The rig complies with all provisions of ANSI 14.6 (3 5.2). including compliance with the 

primary stress criteria, load testing at 300/. of maximum lift load, and dye examination of critical 

welds.  

The Harris rig design is similar to the rigs used in the initial racking or the rerack of numerous 

other plants, such as Hope Creek, Millstone Unit 1, Indian Point Unit Two, Ulchin 11, Laguna 

Verde, J.A. FitzPatrick and Three Mile Island Unit I 

Lac& of adequate inspection: The designer of the racks will develop a set of QC hold points 

which will require inspections and approvals prior to proceeding. Additional hold points will be 

established for activities during the installatin process. These inspection points have been proven 

to signiicantly reduce any requirement for rework or instances of erroneous installation in 

numerous prior rerack projects 

inae•quate procedures CP&L is developing various operating procedures to address operations 

pertaining to the rack installation effort, including, but not limited to. mobilization, rack handling.  

upending. ifting. installation, verticality, alignment, dummy gage testing. site safety. and ALARA 

comPlianc. Many of the procedures will be the same or revisions to those developed and 

currently in use for rack installations in pool B 

tiq p ''xm 
.'I ".. " 2"



Thb maui of operawq procedures plhnned for Has rack nstalons are the succesrs of the 

IrczS5 .aCceuM Y implemented in previous projects.  

TAe 3.5.1 provides a synopsis of the requiremnts delineated in NUREG-0612, and their 

oaended compl•ance.



3.6

[3.3.1 ] "Nuclear Engineering International," July 1997 issue, pp 20-23.  

[3.3.2] *Spent Fuel Storage Module Corrosion Report," Brooks & Perkins Report 554, June 1, 
1977.  

[3.3.3] *Suitability of Brooks & Perkins Spent Fuel Storage Module for Use in PWR Storage 
Pools,* Brooks & Perkins Report 578, July 7, 1978.  

[3.3.4] "Boral Neutron Absorbing/Shielding Material - Product Performance Report," Brooks & 
Perkins Report 624, July 20, 1982.  

[3.5.1] NUREG-0612, "Control of Heavy Loads at Nuclear Power Plants," July 1980 

[3.5.2] ANSI N14.6-1978, Standard for Special Lifting Devices for Shipping Containers 
Weighing 10000 Pounds or more for Nuclear Materials," American National Standard 
Institute, Inc., 1978.  

[3.5.3] ANSI/ASMIE B30.2, "Overhead and Gantry Cranes, (Top Running Bridge, Single or 
Multiple Girder, Top Running Trolley Hoist)," American Society of Mechanical 
Engineers, 1983.  

[3.5.4] ANSI/ASME B30.20, -Below-the-Hook Lifting Devices," American Society of 
Mechanical Engineers. 1993.  

[3.5.5] CMMA Specification 70, "Electrical Overhead Travelling Cranes," Crane Manufacturers 
Association of America, Inc., 1983.  

(3.5.6] ANSI/ASME B30 20. "Below-the-Hook Lifting Devices," Arerican Society of 
Mechanical Engineers, 1993
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F Table 3.3.1 

BORAL EXPERIENCE LIST - PWRs 

Plant Utility Docket No. Mfg. Year 

... Mai Yankee Maine Yankee Al•oic Power 50-309 1977 

Donald C. Cook Indiana & Michigap Electric 50-3151316 197 

Sa,.,M 1.2 Tense Valley Authority 50-327/328 1979 

Fal ho- 1.O2 Public S bvice E rlctric t G 50-272/311 1990 

Zion 1.2 C--Comonwealth Edison Co. 50-295/304 1980 

S.-al nits 1, 2 T(erra•-ub - Vally AuEhlric y 50-4381439 1991 

YHaankee k RoC-e Ya nkee Atomic Power 50-29 1964/1983 

IGo.. 1Penr 3 NY Power Authorit 50-286 1987 

Kob" 1.2 Commo (wStuh-Edison Co. 50-454/455 198 

Bau.wood 1.2 Commonweabth •Edison Co. 50-45&457 1998 

y.,d.m Rowe Yankee Atomic Power 30-29 1998 

"T"--- Mile IsW" I GPU Nucle-ar 50-289 L990 

_•"•,,,'ah (fer-_-_-) Tennesse Valley Audwrity 50-327 1992 

Donald- C. CooJ.k_ (re.rack) American Elf-ric Power 50-315/316 1992 

Beaver Valley Unit I Duquesn Ligli Company 50-334 1993 

Fort C-lott_ Om Public Power Distrct 50-285 1993 

Salem Units I & 2 (,,er_--_k) Public Gas and Elect,-ric Company 50-2721311 1995 

H~addan N~eckk Connecticut Yankee Atomic Power 50-213 1996 

Compay 

Gosgen Kernlk-ahwerk GosgenDaniken AG 1994 

(Switzerland) 

Koeberg 1,2 ESCOM (Sovuth EAfrica) .. 1985 

Bezniau 1.2 Northostshwfeizerisqchcc Knraftwerke - 1995 

AG (Switzerland)
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f. 3andijalgjW Cnmnianne: The reracking of Harris must not lead to violation of 

the off-site dose limits, or adversely affet the area dose environment as set 
forth in the Harris FSAR. The radiological implications of the installation of the 

new racks also need to be ascertained and deemed to be acceptable.  

g. PooL tictin: The ability of the reinforced concrete structure to satisfy the 

load combinations set forth in NUREG-O800, SRP 3.8.4 must be demonstrated.  

h. Rwak- Cryic Stren Fatigue: In addition to satisfying the primary stress criteria 

of Subsection NF, the alternating local stresses in the rack structure are 

evaluated to ensure that the "cumulative damage factor" due to at least ten SSE 

events does not exceed 1.0.  

i. L inet..n il: The integrity of the liner under cyclic in-plane loading during a 

seismic event must Le demonstrated. A material fatigue evaluation is performed 

in accordance with ASME B&PV Code. The alternating local stresses in the 

liner are evaluated to ensure that the "cumulative damage factor* due to at least 

ten SSE events does not exceed 1.0.  

j. B~aring.. Pd: The bearing pads must be sufficiently thick such that the pressure 

on the liner continues to satisfy the ACI limits during and after a design basis 

seismic event.  

k. dentLEvents: In the event of postulated drop events (uncontrolled lowenng 

of a fuel assembly. for instance), it is necessary to demonstrate that the 

subcniticality of the rack structure is not compromised.  

1. Cric on EvenLs: The field construction services required to oc carmed out 

for executing the reracking must De demonstrated to be within the 'ste of 

proven arte.  

The foregoing design bases are further articulated in Sections 4 through '4 of thts 

licensing report.



2.3 Anolie, . aZe rodk wA St~nafrds 

The following codes, stLandards and practices ame used as applicable for the design, 

constction, and assembly of the Harris fuel storage racks. Additional specific references 

rtaed to detailed analyses are given in each section.  

a. r~imirLCodes 

(1) AISC Manual of Steel Consruction. 1970 Edition and later.  

(2) ANSI N210-1976, -Design Requirements for Light Water Reactor Spent 

Fuel Storage Facilities at Nuclear Power Stations" (contains guidelines 

for fuel rack design).  

(3) American Society of Mechanical Engineers (ASME), Boiler and 

Pressure Vessel Code Section I11, 1986 Edition; ASME Section V, 1986 

edition; ASME Section VIII, 1986 Edition; ASME Section IX, 1986 

Edition; and ASME Section XI, 1986 Edition.  

(4) ASNT-TC-IA June, 1984 American Society for Nondestructive Testing 

(Recommended Practice for Personnel Qualifications).  

(5) American Concrete Institute Building Code Requirements for Reinforced 

Concrete (AC1318-63) and (AC1318-71).  

(6) Code Requirements for Nuclear Safety Related Concrete Structures, 

AC1349-85/AC1349R-85. and AC1349. I R-80.  

(7) ASME NQA-1. Quality Assurance Program Requirements for Nuclear 

Facilities 

(8) ASME NQA-2-1989. Quality Assurance Requirements for Nuclear 

Facility Applicatio"s.  

(9) ANSI Y14.5M. Dimensioning and Tolerancirg for Engineenng 

Drawings and Related Documentation Practices 

(10) ACI Detailing Manual - 19S0 
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b. Mgaterigl Codes - Standrds of AS•M 

(1) E165 - Standard Methods for Liquid Penetrant Inspection.  

(2) A240 - Standard Specification for Heat-Resisting Chromium and 
Chromium-Nickel Stainless Steel Plate, Sheet and Stnip for Fusion

Welded Unfired Pressure Vessels.  

(3) A262 - Detecting Suscepibility to Intergranular Attack in Austenitic 

Stainless Steel.  

(4) A276 - Standard Specification for Stainless and Heat-Resisting Steel Bars 

and Shapes.  

(5) A479 - Steel Bars for Boilers & Pressure Vessels.  

(6) ASTM A564. Standard Specification for Hot-Rolled and Cold-Finished 

Age-Hardening Stainless and Heat-Resisting Steel Bars and Shapes.  

(7) C750 - Standard Specification for Nuclear-Grade Boron Carbide 

Powder.  

(8) A380 - Recommended Practice for Descaling, Cleaning and Marking 

Stainless Steel Parts and Equipment.  

(9) C992 - Standard Specification for Boron-Based Neutron Absorbing 

Material Systems for Use in Nuclear Spent Fuel Storage Racks.  

(10) ASTM E3, Preparation of Metallographic Specimens.  

(11) ASTM E190. Guided Bend Test for Ductility of Welds.  

(12) American Society of Mechanical Engineers (ASME), Boiler and 

Pressure Vessel Code, Section lI-Parts A and C, 1995 Edition.  

(13) NCA3800 - Metallic Material Manufacturer's and Material Supplier's 

Quality System Program.  

c. .e.dn oe: ASME Boiler and Pressure Vessel Code. Section IX - Welding 

and Brazing Qualifications. 1995 Edition



d. IbniNt AqsuXrAnce- Cle2ninem Packaging. Shinpinp•l R ivin- Storae and 

•Iandliny Reailirernent% 

(1) ANSI 45.2.1 - Cleaning of Fluid Systems and Associated Components 

during Construction Phase of Nuclear Power Plants.  

(2) ANSI N45.2.2 - Packaging, Shipping, Receiving, StMog and Handling 

of Items for Nuclear Power Plants (During the CostUcio Phase).  

(3) ANSI - N45.2.6 - Qualifications of Inspection, ExaminatiOn, and 

Testing Personnel for Nuclear Power Plants (Regulatory Guide 1.58).  

(4) ANSI-N45.2.8, Supplementary Quality Assurance Requirements for 

Installation, Inspection and Testing of Mechanical Equipment and 

Systems for the Construction Phase of Nuclear Plants.  

(5) ANSI - N45.2.11, Quality Assurance Requirements for the Design of 

Nuclear Power Plants.  

(6) ANSI-N45. 2 .12, Requirements for Auditing of Quality Assurance 

Programs for Nuclear Power Plants.  

(7) ANSI N45.2.13 - Quality Assurance Requirements for Control of 

Procurement of Equipment Materials and Services for Nuclear Power 

Plants (Regulatory Guide 1.123).  

(8) ANSI N45.2.15-1l - Hoisting, Rigging. and Transporting of Items For 

Nuclear Power Plants.  

(9) ANSI N45.2.23 - Qualification of Quality Assurance Program Audit 

Personnel for Nuclear Power Plants (Regulatory Guide I. 146).  

(10) ASME Boiler and Pressure Vessel, Section V. Nondestructive 

Examination, 1995 Edition.  

(11) ANSI - N16.9-75 Validation of Calculation Methods for Nuclear 

Criticality Safety.  

e. Go•,erninf NRC D1s17n Document-s 

(1) 'OT Position for Revicu- and Acceptance of Spent Fuel Storage ard 

qandlhng Applications.' dated April 14. N-4". In•d fte rni-ohicatoIns '0 

,his document of Ianuar'v I1. 0`9q 
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(2) NUREG 0612, -Control of Heavy Loads at Nuclear Power Plants 

USNRC, Washington, D.C., July, 1980.  

Othfier ANSI Staitdardt (nat listed in the ==dinwg) 

(1) ANSI/ANS 8.1 (N16.1) - Nuclear Criticality Safety in Operations with 

Fissionable Materials Outside Reactors.  

(2) ANSI/ANS 8.17, Criticality Safety Criteria for the Handling, Storage, 

and Transportation of LWR Fuel Outside Reactors.  

(3) N45.2 - Quality Assurance program Requirements for Nuclear Facilities 

- 1971.  

(4) N45.2.9 - Requirements for Collection. Storage and Maintenance of 

Quality Assurance Records for Nuclear Power Plants - 1974.  

(5) N45.2.10 - Quality Assurance Terms and Definitions -1973.  

(6) ANSIIANS 57.2 (N210) - Design Requirements for Light Water Reactor 

Spent Fuel Storage Facilities at Nuclear Power Plants.  

(7) N14.6 - American National Standard for Special Lifting Devices for 

Shipping Containers Weighing 10,000 pounds (4500 kg) or more for 

Nuclear Materials.  

(8) ANSI/ASME N626-3. Qualification and Duties of Personnel Engaged in 

ASME Boiler and Pressure Vessel Code Section Ill. Div. 1. Cerufying 

Activities.  

(9) ANSI Y14.5M. Dimncnsioning and Tolerancing for Engineenrg 

Drawings and Related Documnratatlon Practices.  

g. Code&of-F ei-ral Regulatioms 

(1) IOCFR20 - Standards for Protection Against Radiation.  

(2) IOCFR21 - Reporting of Defects and Non -compliance.  

(3) IOCFRS0 Appendix A - General Design f(r.ten, for Nuclear I,)A.,er 

Plants.
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(4) 1OCFR50 Appendix B - Quality Assurance Criteria for Nuclear Power 

Plants and Fuel Reprocessing Plants.  

(5) 10CFR61 - Licensing Requirements for Land Disposal of Radioactive 

Material.  

(6) 1OCFR71 - Packaging and Transportation of Radioactive Material.  

h. RB tw2_ Guides 

(1) RG 1.13 - Spent Fuel Storage Facility Design Basis (Revision 2 

Proposed).  

(2) RG 1.25 - Assumptions Used for Evaluating the Potential Radiological 

Consequences of a Fuel Handling Accident in the Fuel Handling and 

Storage Facility of Boiling and Pressurized Water Reactors.  

(3) RG 1.28 - (ANSI N45.2) - Quality Assurance Program Requirements.  

(4) RG 1.29 - Seismic Design Classification (Rev. 3).  

(5) RG 1.31 - Control of Ferrite Content in Stainless Steel Weld Material.  

(6) RG 1.38 - (ANSI N45.2.2) Quality Assurance Requirements for 

Packaging. Shipping. Receiving. Storage and Handling of Items for 

Water-Cooled Nuclear Power Plants.  

(7) RG 1.44 - Control of the Use of Sensitized Stainless Steel.  

(8) RG 1.58 - (ANSI N45.2.6) Qualification of Nuclear Power Plant 

Inspection. Examination, and Testing Personnel.  

(9) RG 1.60 - Design Response Spectra for Seismic Design of Nuclear 

Power Plants.  

(10) RG 1.61 - Damping Values for Seismic Design of Nuclear Power Plants, 

Rev. 0. 1973.  

(1I) RG 1.64 - (ANSI N45 2.11) Quality Assurance Requirements for :he 

Design of Nuclear Power Plants.  

(12) RG 1.71 - Welder Qualifications for Areas of Limited Accesi.bihjt'.  
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(13) RG 1.74 - (ANSI N45.2. 10) Quality Assurance Terms and Definitions.  

(14) RG 1.85 - Materials Code Case Acceptability - ASME Section 3, Div.  

I.  

(15) RG 1.88 - (ANSI N45.2.9) Collection, Storage and Maintenance of 

Nuclear Power Plant Quality Assurance Records.  

(16) RG 1.92 - Combining Modal Responses and Spatial Components in 

Seismic Response Analysis.  

(17) RG 1. 122 - Development of Floor Design Response Spectra for Seismic 

Design of Floor-Supported Equipment or Components.  

(18) RG 1.123 - (ANSI N45.2.13) Quality Assurance Requirements for 

Control of Procurement of Items and Services for Nuclear Power Plants.  

(19) RG 1.124 - Service Limits and Loading Combinations for Class 1 

Linear-Type Component Supports, Revision 1, 1978.  

(20) RG 3.4 - Nuclear Criticality Safety in Operations with Fissionable 

Materials at Fuels and Materials Facilities.  

(21) RG 3.41 - Validation of Calculational Methods for Nuclear Criticality 

Safety, Revision 1. 1977.  

(22) RG 8.8 - Information Relative to Ensuring that Occupational Radiation 

Exposure at Nuclear Power Plants will be as Low as Reasonably 

Achievable (ALARA).  

(23) DG-8006. Control of Access to High and Very High Radiation Areas in 

Nuclear Power Plants".  

(24) IE Information Notice 83-29 - Fuel Binding Caused by Fuel Rack 

Deformation.  

(25) RG 8.38 - Control of Access to High and Very High Radiation Areas in 

Nuclear Power Plants, June, 1993.  

Branch Technical Position 

(1) CPB 9. -1 - Criticality in Fuel Storage Facilities.



Table 3.3.2 

BORAL EXPERIENCE LIST - BWRs 

Plant Utility Docket No. Mfg. Year 

C~OpW Nalwaks a li Pown 50-296 1979 

.A. F -zPwia- NY Powe Auditily 50-333 1971 

ý ArM __ Iowa Bowie~ U&I a Powe 50-331 1979 

bow Fuery 1.,3 Timnae Valley Authoriy s0- 1980 
259r260/296 

Bunswick 1.2 Carolina Power & Ugit 50-3241325 19_ 1 

Clint= Illinois Power 50-4611462 1911 

Dead--n 2.3 Commonwealth Edison Company 50-237/249 1981 

LI. Hatch 1.2 Georgia Power 50-3211366 1981 

Hope Creak Public Service Electric & Gas 50-354/355 1915 

Humb .•ld Bay Pacific Gas & Electric Company 50-133 1965 

L.A._ose Dwrawlanm Power 50-409 1976 

Limerick 1.2 Philadelpha Electric Company 50-3521353 1960

.... ticeno 

Poscbace'ni 2.3

;'.•y I 

penyl 

Hop. C 

Dumane 

Pilgrim 

Millsh 

Jame 

Hope

PJ.,.&a.m �Lnam Power
i ~ t

Piui eV p Electric

Clmveland Electric ,n ulnihmflg

1980 
'97950-440/a

Boston Edison Compsny 50-293 1978 

-m 1.2 Punnsylvanaa Power & LzgSv 50-387.388 1979 

y.Ya•kee Vermont Yankee Atomic Power 50-271 1978/1966 

reek Publbc Service Electric & Gas 50-354/355 1989 

.Harris Pool B Caolna Pown & LUiS 50-1 1991 

Arnold law Electric LUSM & Power 50-331 1993 

Boston Edison Company 50-293 1993 

C. Commonwealth Edison Company 50-373 1992 

unit I No-thea- Utilities 50-245 1989 

"A. Fktifrick NY Power Authorny 50-333 1990 

Cr.. Public Sevice Eletnc & Gas Company 50-354 1991

Huh• !s 3-11 1.ilth"cc Rcpi i ill. )' I 1r')

5044W441
i

I 

1

t

197850-263

50-277f278



Table 3.3.2 (Comfl'd.)

Dom Ar Enw~ 

Limerick Unis 1.2 

Sbacm Harris Podl B' 

Nin mile Point Unit I

BORAL EXPERIENCE LIST - BWRS

Utility
utility

lowa Elecuic Power C=VW 50-331 

5C-3S2J50 
353 

50-401 

50-220

Taiwan Power Coripan (Taiwa-1) 

Taiwan power Company (Taiwan)

Docker No. Mfg. Year
1994

1994 

1996 

1997 

1916 

1991

,;LAM ~ aW.a

I

I

1994



Table 3.3.3 

1100 ALLOY ALUMINUM PHYSICAL CHARACTERISTICS

Denity O.098 lb/in3 

Melting Range 1190°F - 1215°F 

Thermal Conductvity (77F) 128 BTU/r/f1fFAft 

Coeff"cient of Thermal Expansion 13.1 x 10' in/in-°F 
(6°F - 212°F) 

Specific Heat (221 F) 0.22 BTUIIb/°F 

Modulus of Elastcity 10 x IT p-4 

Tensile Strength (75"F) 13.000 psi (annealed) 
18.000 psi (as rolled) 

Yield Strengti (75°F) 5.000 psi (annealed 
17.000 psi (as rolled) 

Elongation (75 ° F) 35-45% (annealed) 
9-20% (as rolled)

Hardness (Brinell) 

Annealing Temperature

23 (annealed) 
32 (as rolled)

650'F
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Table 3.3.4 

CHEMICAL COMPOSrITON - ALUMINUM 
(1100 ALLOY) 

99.00% min. I Aluminum

1.00% max. Silicone and Iro 

0.05-0.20% max. copper

0.05% max. Manganese 

0.10% max. Zinc 

0.15% max. Other

*� ,�-' C *
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Table 3.3.5

CHEMICAL COMPOSITION AND PHYSICAL PROPER HIES 
OF BORON CARBIDE

CHEMICAL COMPOSITION (WEIGHT PERCENT) 

Total boron 70.0 min.  

B' isotopic content in natural boron 18.0 

Boric oxide 3.0 max.  

Iron 2.0 max.  

Total boron plus total carbon 94.0 min.  

PHYSICAL PROPERTIES 

Chemical formula BC 

Boron content (weight percent) 78.28% 

Carbon content (weight percent) 21.72% 

Crys•tal structure rhombohedral 

Density 0.0907 lb/in' 

Melting Point 4442" F

Boiling Point

Hlt=le •nt,.-l lonal l dI"

6332°F



Table 3.5.1

HEAVY LOAD HANDI NG COMPLIANCE MATRIX (NUREGP-0612) 

Cditerlio Compliance 

1. Am safe lWad paths defined for the Yes 

movement of heavy loads to minimize 

the potential of impact, if dropped, on 

2. Will procedures be developed to cover Yes 

identification of required equipment, 

pc and acceptance criteria 
required before movement of load, steps 

and proper sequence for handling the 
load, defining the safe load paths, and 

special precautions?

3. Will crane operators be trained and Yes 
qualified? 

4. Will special lifting devices meet the Yes 

guidelines of ANSI 14.6-1978? 

5. Will non-custom lifting devices be Yes 

installed 6nd used in accordance with 
ANSI B30.20, latest edition? 

6. Will the cranes be inspected and tested Yes 

prior to use in rack installation? 

7. Does the crane meet the intent of ANSI Yes 

B33.2-1976 and CMMA-70?

Hobw , In& Ton&al--



".0 CRITICALITY SAFETY EVALUATION

4.1 Dnigu Bas 

The high density spent fuel PWR and BWR storage racks for Harris Pools C and D are designed 

in accordance with the applicable codes listed below. The rack design and fuel storage 

configuration acceptance criteria is to show that the effective neutron multiplication factor, kf is 

equal to or less than 0.93 with the racks fully loaded with fuel of the highest anticipated 

reactivity, and flooded with un-borated water at a temperature corresponding to the highest 

reactivity. The maximum calculated reactivity includes a margin for uncertainty in reactivity 

calculations including mechanical tolerances. All uncertainties are statistically combined. with 

uncertainties applied conservatively to calculate the final kE which must be shown to be less than 

0.95 with a 95% probability at a 95% confidence level [4.1.1]. Reactivity effects of abnormal 

and accident conditions have also been evaluated to assure that under credible abnormal and 

accident conditions, the reactivity will not exceed the limiting design basis value.  

Applicable codes, standards, and regulations or pertinent sections thereof, include the following: 

"* General Design Criteria 62, Prevention of Criticality i• Fuel Storage and Handling.  

"* USNRC Standard Review Plan, NUREG-0800, Section 9.1.2, Spent Fuel Storage, Rev. 3 

-July 1981.  

"* USNRC letter of April 14, 1978, "a all Power Reactor Licensees - OT Position for 

Review and Acceptance of Spent Fuel Storage and Handling Applications. including 

modification letter dated January 18. 1979.  

" USNRC Regulatory Guide 1.13, Spent Fuel Storage Facility Design Basis. Re'v 2 

(proposed). December 1981.  

" ANSI ANS-8.17-1 9 8 4 , Criticality Safety Criteria for the Handling, Storage and 

Transportation of LWR Fuel Outside Reactors.  

"* ANSI/ANS-57.2-1 9 8 3 , Design Requirements for Light Water Reactor Spent Fuel Storage 

Facilities at Nuclear Power Plants.  
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o ANSI N210-1976, Design Objectives for Light Water Reactor Spent Fuel Storage 

Facilities at Nuclear Power Plants.  

USNRC guidelines and the applicable ANSI standards specify that the maximum effective 

multiplication factor, k.e, including uncertainties, shall be less than or equal to 0.95. The inftte 

multiplication factor, k, is calculated for an infinite array, neglecting neutron losses due to 

leakage from the actual storage rack. and therefore is a higher and more conservative value. In 

the present criticality safety evaluation of the Harris storage racks, the design basis criterion was 

assumed to be a k1 of less than 0.95, which is more conservative than the limit specified in the 

regulatory guidelines.  

To ensure that the true reactivity will always be less than the calculated reactivity, the following 

conservative assumptions were made:

M

The PWR spent fuel storage racks are designed to accommodate any and all of the fuel 

assemblies listed in Table 4.3.1 with a maximum enrichment of 5 we/% "'U. To assure the 

acceptability of the racks for storage of any and all of the above assembly types. the most
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reactive fuel assembly type was identified and used as the design basis fuel assembly. The 

'estingbouse 15x15 assembly was determined to have the highest reactivity at zero burnup and 

a a function of burnup for an initial 5 wt* 2"U e'ic e and therefore was used as the design 

basis PWR fuel assembly.  

The BWR spent fuel storage racks are designed to accommodate any and all of the fuel 

assemblies listed in Table 4.3.2 with a maximum planar average enrichments of 4.6 wt.% ''U.  

Each fuel assembly type was analyzed independently to determine its acceptability in the rack. It 

is noted that individual fuel rods can have enrichments that are less than or greater than the 

maximum planar average enrichment.  

4.2 Summary of Criticality Analyses 

4.2.1 Normal Operadtna Conditions 

4.2.1.1 PWR Fuel Results 

The design basis PWR fuel assembly is a 15 x 15 Westinghouse fuel assembly containing UO2 at 

a maximum initial enrichment of 5.0 wt% ...U. All fuel assembly types listed in Table 4.3.1 

were also evaluated and the Westinghouse 15x15 assembly was shown to exhibit the highest 

reactivity for the high density PWR storage racks at Harris.  

The NRC guidelines specify that the limiting kg of 0.95 under normal storage conditions should 

.e evaluated in the absence of soluble boron. Consequences of abnormal and accident conditions 

have also been evaluated assuming no soluble boron, where -abnormal" refers to conditions 

(such as higher water temperatures) which may reasonably be expected to occur during the 

lifetime of the plant and "accident" refers to conditions which arc not expected to occur but 

nevertheless must be protected against.  

The criticality analyses of the spent fuel storage pool are summarized in Ta- 4.2.1 for the 

design basis storage conditions. The maximum k.. is 0.9450 (95% probability at the 95% con
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fidae level) for the eficIhme-burnup combinations shown in Figue 4.2.1. The calculated 

w u fvity ineaudies burmqdependent allowances for uncertainty in depletion 

cmulatiom and for the axial distrbution in burnup. Reactivity allowances for manufacturing 

kwaa awd calcuLational Werta nes are also included. As cooling time increases in long

tem swage decay of Pu-241 and growth of Am-241 results in a significant decrease in reac

tivity. which will provide a continuously increasing subcriticality margin for the next 100 years.  

The racks c- safely acmmodate fuel of various initial enrichments and discharge fuel 

burups, provided the combination falls within the acceptable domain above the curve in Figure 

4.2.1. For con% enience, the minimmn (limiting) burnup data for unrestricted storage can be 

described as a linear function of the initial enrichment (E, in weight percent 2"U) which 

conservatively encompasses the limiting burnup data. The equation for this curve is shown in 

Figure 4.2.1 and provided below.  

For Unrestricted Storage of 

the following PWR fuel assemblies 

Westinghouse 17x17 Std 
Westinghouse 17x 17 V5 

Westinghouse 15x15 
Siemens 17x 17 
Siemens MIS1 

the enrichment must be less than or equal to 5 •w/o "U and the burnup must 
satisfy the minimum burnup reuieents 

L ~Minimum Burnup in MWD/NfTU = 12114"E-19123 

The burnup criter will be implemented by appropriate administrative procedures to ensure 

verified burnup as specified in the proposed Regulatory Guide 1.13, Revision 2. prior to fuel 

transfer into Spent Fuel Pools C or D.  

4.2.1.2 BWR Fuel Results 

All BWR fuel assembly types being considered were explicitly analyzed to determine the 

acceptability for storage in Spent Fuel Pool C. The maximum planar average enrichment was
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assumed for all rods in the assembly and n credit was taken for gadolinia which might be 

The criticality safety was evaluated at the bunup corresponding to a kt of 1.32 in the Standard 

Cold Core Geomety (SCCG). SCCG is defined as an infinite array of fuel assemblies on a 6

inch lattice spacing at 20*C, without any control absorber or voids.  

Th• maximum ka in the BWR storag rack was determined to be 0.9443 (95% probability at the 

95% confidence level) including all kwown calculational and manufcturng uncertainties.  

This allowance also encompasses any 

unceftaty in the bumup calculationL 

The basic calculations supporting the criticality safety of the Harris fuel storage racks for the 

design basis fuel are summarized in Table 4.2.2. For the design basis fuel, the fuel storage rack 

satisfies the USNRC criterion of a maximum kff less than or equal to 0.95.  

The acceptance criteria for storage of spent BWR fuel in Harris Pool C can be summarized in the 

following manner.  

For Unrestricted Storage of 

the following BWR fuel assemblies 

GE 3, GE 4,GE 5.GE6, GE 7, GE 8, GE 9, GE 10, GE 13 

the maximum planar average enrichment must be 

less than or equal to 4.6 wt.% "U and the 

kf in standard cold core geometry must be less zhan or equal to 1.32 

4.3 lnjut Paramete 

4.3.1 R•efernce PWR Fuel Assembly and Storage Cell 

The design basis PWR fuel assembly is a 15x! 5 array of fuel rods with 21 rods replaced by 21 

control rod guide tubes. Table 4.3.1 summariz.-s the t', .ý uel assembly design specifications
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for all fuel assemblies analyzed. Figure 4.3.1 shows the calculational model of the PWR spent 

fuel storage cell containing a 1 5xl 5 assembly.  

The design basis for the Region 2 type storage cells is fuel of 5.0 wt.% "'U maximum initial 

enrichment burned to 41,447 MWDMTU"--

?-MAP -MM M 

~~~~. -I. "•-w•-- .7 -•-•"•-•, 

- , . . .- .. - - - - - - - -

4.3.2 Reference BWR Fuel Assembly and Storage Cell 

The design basis BWR fuel assembly, used for uncertainty calculations. is a standard 8x8 array 

of BWR fuel rods containing UO, clad in Zircaloy (60 fuel rods with 4 water rods). Design 

parameters for all BWR fuel assemblies analyzed are summarized in Table 4.3.2. Figure 4.3.2 

shows the calculational model of a BWR storage rack cell containing an WxS assembly.  

.,- .2g -
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4.4 -HId- M-Mo-E 

4.4.1 fer Design CRlCUMo 

In the fuel rack analyses, the primary crticality analyses of the high density spent fuel storage 

racks were performed with a two-dimensional multigroup utansport theory technique, using the 

CASMO-3 computer code [4.4.1 - 4.4.4]. Since CASMO-3 can not be directly compared to 

critical experiments, a calculational bias is not available for CASMO-3. Therefore, independent 

verification calculations were made with a Monte Carlo technique utilizing the MCNP-4A 

computer code [4.4.5]. Benchmark calculations, presented in Appendix A. indicate a bias of 

0.0009 ± 0.0011 for MCNP-4A, evaluated at the 95% probability, 95% confidence level. The 

MCNP-4A bias and uncertainty were included in the MCNP-4A to CASMO-3 comparison as 

discussed in Section 4.5.  

CASMO-3 was also used for burnup calculations and for evaluating small reactivity increments 

associated with manuacturing tolerances.  

MCNP-4A was used to determine reactivity effects, to calculate the reactivity for fuel misloading 

outside the racks and to determine the effect of having PWR and BWR racks adjacent to each 

other. MCNP-4A Monte Carlo calculations inherently include a statistical uncertainty due to the 

random nanae of neuton tracking.  
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4412 %9=t Caltoi~ns and UncMWertite 

CASMO-3 was used for burnup calculations during core operations. CASMO-3 has been 

ccteively verified [4.4.4,4.4.6] against Monte Carlo calculations, reactor operations, and 

heavy-element concentrations in irradiated fuel. In addition, Johansson [4.4.7] has obtained very 

good agreement in calculations of close-packed, high-plutonium-content, experimental 

configurationL 

4.4.2.1 PWR Fuel Burnup Calculations 

Since critical experiment data with spent fuel is not available for determining the uncertainty in 

burnup-ependent reactivity calculations, an allowance for uncertainty in reactivity was assigned 

based upon other considerations.  

_Table 4.4.1 summarizes results of the bumup analyses to 

determine the allowances for uncertainties in burnup calculations. The reactivity allowances for 

uncertainties in burnup are listed for three different burnup ranges: less than 30,000 MWD/MTU.  

between 30,000 and 40,0000 MWD/MTU, and between 40,000 and 45,000 MWD/MTU. The 

appropriate uncertainty was used for each burnup range in determining the acceptable burnup 

versus enrichment combinations depicted in Figure 42. 1. The allowance for uncertainty in 

burnup calculations is believed to be a conservative estimate, particularly in view of the substan

tial reactivity decrease with aged fuel as discussed in Section 4.4.4.  

4.4.2.2 BWR Fuel Burnup Calculations and Comparison to Vendor Calculations 

CASMO-3 was used to perform depletion calculations and to calculate the k,!f in the SCCG. As.  

discussed, there are no depleted fuel critical experiments with which to benchmark CASMO-3"s 

depletion calculations. Therefore a reactivity allowance for uncertainty in depletion is needed.  

lHolt•c lnternatonal 
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_ _ _ __ _ _The allow=ce is used to aso 

enompass any potential differences between the SCCG calculations performed here and the 

vendor calculations.  

4.4.3 Effug_ of MWa Rurnut) Distributio 

Initially, fuel loaded into the reactor will burn'with a slightly skewed cosine power distribution.  

As burnup progresses, the burnup distribution will tend to flatten, becoming more highly burned 

in the central regions than in the upper and lower ends. At high burnup, the more reactive fuel 

near the ends of the fuel assembly (less than average burnup) occurs in regions of lower 

reactivity worth due to neutron leakage. Consequently. it -ould be expected that over most of 

the burmnup history, distributed burnup fuel assemblies would exhibit a slightly lower reactivity 

than that calculated for the average burnup. As burnup progresses, the distribution, to some 

extent, tends to be self-regulating as controlled by the axial power distribution, precluding the 

existence of large regions of significantly reduced burnup.  

Generic analytic results of the axial burnup effect have bee provided by i'urner (4.4.81 based 

upon calculated and measured axial burnup distributions. These analyses confirm the minor and 

generally negative reactivity effect of the axially distributed burnup, becoming positive at 

burups greater than about 30,000 MWD/MTU. The trends observed [4.4.81 suggest the possi

bility of a small positive reactivity effect above 30,000 MWD/MTU increasing to slightly over 

1% ,k at 40,000 MWD/MTU.  

4.4.3.1 PWR Fuel Axial Burnup Distribution 

Calculations for the Harris storage racks with PWR fuel of thrde different average burnups were 

made using an axial burnup distribution representative of spent PWR fuel'. At lower burnups. the 

The axial burnup disw'titiO mcasured on spent fuel from the Surry plant was used as representative of 

PWIR fuel.  

Holtc .Lcrn'nalofI 
4-9 Reportl 19- 1',N)



ractivity incremt is smaller as indicated in Table 4.4.1, being negative at 30,000 MWD/MTU 

Md at lower burnups. No ced is taken for this negative reactivity effect at the lower burnups 

other than the suggetdion of additional conservatism Furthermore, the reactivity significantly 

decreases with time in storage (Section 4.4.4 below) providing a continuously increasing margin 

below the 0.95 limit.  

The appropriate reactivity allowance for the effect of axial burnup distibution was used for each 

burnup range in determining the acceptable burnup versus enrichment values in Figure 4.2.1.  

4.4.3.2 BWR Fuel Axial Burnup Distribution 

The burnup at which kt in the SCCG reaches 1.32 is approximately 12,000 MWD/MT'J. As 

discussed above and in [4.4.8] the effect of using the explicit axial burnup distribution as 

oppoed to an average burnup distribution results in a negative effect on reactivity. Therefore, no 

reactivity allowance for axial burnup distribution is applied to the BWR fuel analysis.  

4.4.4 Lone I= ieaivit'v Chan= 

At reactor shutdown, the reactivity of the fuel initially decreases due to the growth of Xe- 135.  

Subsequently, the Xenon decays and the reactivity increases to a maximum at several hundred 

hours when the Xenon is gone. Over the next 30 years, the reactivity continuously decreases due 

primarily to Pu-241 decay and Americium growth. At lower burnup, the reactivity decrease will 

be less pronounced since less Pu-241 would have been produced. No credit is taken for this 

long-term decrease in reactivity other than to indicate additional and increasing conservatism in 

the design criticality analysis.  
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4.5 pWR Storae Rack Criticality AWlyses and Tolerancc Variations 

43..1 Nomjjd Desiga Case 

The principal method of analysis for the racks was the CASMO-3 code, using the restart option 

in CASMO-3 to analytically transfer fuel of a specified bumup into the storage rack 

configurtion at a reference temjperatur of 4C (390F). Calculations were made for fuel of 

several different initial enrichments and, at each enrichment, a limiting kf value was established 

which includes reactivity allowances for manufacturing tolerances, the uncertainty in the burnup 

analyses and for the effect of the axial burnup distribution on reactivity. The restart CASMO-3 

calculations (cold, no-Xenon, rack geometry) were then interpolated to define the burnup value 

yielding the limiting kir value for each enrichment A line was fitted to these converged burnup 

values and this line defines the boundary of the acceptable domain shown in Figure 4.2.1.  

An tzdependent MCNP-4A calculation was performed to verify the acceptability of the reference 

criticality analyses. Fuel of 5.0 wt%/e initial enrichment was analyzed by MCNP-4A and by 

CASMO-3. The results of this comparison are presented in Table 4.5.1. In comparing the MCNP 

values to the CASMO-3 values, the MCNP-4A calculational bias and calculational statistics were 

included. In addition, the MCNP-4A model correctly included the effect of axial neutron leakage 

which the CASMO-3 calculations conservatively neglect. Since the MCNP-4A model is at 20 *C 

and the CASMO-3 model is at 4 °C, a temperature correction had to be applied to the MCNP-4A 

result. The MCNP-4A result confirms that the rference CASMO-3 calculations are conservative.  

4.5.2 -a• ut u" i ce 

All reactivity allowances for manufacturing tolerances are summarized below and listed in 

Table 4.2.1. Since the tolerances are statistically independent, the allo'wances are sta';ticjlly.  

combined into a single reactivity allowance which v.as used in the final calculatior..- ( 

Table 4.271).  
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4.5.2.2 Boral Width Tolerance

4.5.2.3 Tolerance in Cell Lattice Spacing and Cell Box Inner Dimension

Since the Region 2 style racks do wot utilize a water gap between storage cellsK the 

mnufactlg to leance on inmn box dimension is identical to the tolerance on the storage cell 

lttice sp-inr.

4.51.4 Stainless Steel Thickness Tolerance

4.5.2.5 Fuel Enridchm and Density Toleraun

4.5.2.2 

Bond 
Width 

Tolerance



4.6 BWR Storage Rack Critcality Analyses and Tolerance Variations 

S""Nominal Design Cas 

The two.dimensional CASMO-3 code was used as the principal method of analysis for the Harris 

spent fuel pool BWR racks. Ci. AO-3 was used to perform depletion calculations on the fuel 

assembly and using the restart option in CASMO-3 the fuel of a specified burnup was 

analytically transfered into the storage rack at a reference temperature of 4C (39"F). The same 

fuel of a specified bumup was also analytically transferred into the standard cold core geometry 

(SCCG) configuration which is an infinite lattice with 6 inch spacing at a temperature of 20*C 

without any burnable absorber or control blades and no voids. All Xenon which was present 

during the depletion calculations was removed during the restarts in the rack and SCCG. The 

reactivity effects of the natural uranium blanket normally located at the ends of the assemblies 

were conservatively neglected since an infinite fuel length was used.  

All fuel assemblies specified were analyzed at the maximum enrichment specified. The 

maximum kj in the SCCG was specified as 1.32. Using the CASMO-3 results, the burnup 

-sponding to a k.0 in the SCCG of 1.32 was determined and the corresponding kw in the 

rack was determined. The reactivity adjustments were added to the rack k., to determine the 

maximum value and this was compared against the 0.95 kd limit. Based on this analysis. all 

specified fuel assemblies are acceptable for storage as stated in Section 4.2.1.2. Table 4.2.2 

provides the final results of the BWR fuel assembly calculations.  

An independent MCNP-4A calculation was used to verify the acceptability of the reference 

criticality analyses. Fuel of 4.6 wt/% initial enrichment was analyzed by MCNP-4A and by 

CASMO-3. The results of this comparison are presented in Table 4.5.1. In comparing the MCNP 

values to the CASMO values, the MCNP-4A calculational bias and calculational statistics were 

included. In addition, the MCNP-4A model correctly included the effect of axial neutron leakage 

which the CASMO-3 calculations conservatively neglect. Since the MCNP-4A model is at 20 *C 

and "ne CASMO-3 model is at 4 *C, a temperature correction had to be applied to the MCNP-4A 

result The MCNP-4A result confirm that the reference CASMO-3 calculations are conservative.
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4.6.2 U ncr•,i---ti_' Due to Manufactning Tolerances 

The rmtivity effects associated with manufacturing tolerances ae discussed below and shown 

in Table 4.2.2. Since the tolerances are statistically independent, the allowances are statistically 

combined into a single reactivity allowance which was used in the final calculations (see 

Table 4.2.2).

Boron Loading Variation

Boral Width Tolerance Variation

Tolerance in Cell Lattice Pitch and Inner Box Dimension

Since the Region 2 style racks do not utilize a water gap between storage cells, the 

manufacturing tolerance on inner box dimension is identical to the tolerance on the storage cell 

lattice spacing. E

4.6.2.1

4.6.2.2

4.6.2.3

At-



Stainlcss Steel Thickness Tolerances

4.62.5 Fuel Enrichment and Density Variation 

The maximum planar average fuel enrichment was specified for each fuel assembly analyzed.  

Therefore, there is no reactivity allowance for variations in enrichment since the absolute 

maximum was used for all calculations.  

The U0 2 density was specified for each fuel assembly analyzed.  

4.6.2.6 Zirconium Flow Channel 

Elimination of the zirconium flow channel results in a small ( ) decrease 

in reactivity. More significant is a positive reactivity effect resulting from potential bulging of 

the zirconium channel, which moves the channel wall outward toward the Boral absorber. It is 

conservatively assumed that the maximum bulging that could occur would result in the channel 

touching the cell walls. Since this would not occur over the entire length of the channel, the 

model assumed that the entire channel was enlarged so that the mid-point of the channel wall was 

placed equidistant between the nominal channel outer dimension and the cell wall. This results in 

an incremental reactivity of as determined with MCNP-4A.  

4.7 Abnormal and Accident Conditions 

Strict administrative controls on the fuel transfer to Pools C and D will preclude fuel which is 

outside the range of the previously stated acceptance criteria from being brought into the spent 
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furl pool. dT1efie, the only polendal albormal and accident conditions that exist ae the 

iseem of a fuel assembly o0*s1d the rack or the dropping of a fuel assembly on top of the 

rack. It is also possible to inadvej aty place a BWR spent fuel assembly in the PWR rack.  

4.7.1 MM W Waa O!)•ty Eff__s 

The spent fuel pool temperature coefficient of reactivity is negative. Using the minimum 

teMature of 40C. therefore, assures that the true rectivity will always be lower than the 

calculae value regardless of the temperature. Temperature effects on reactivity have been 

calculated and the results awe shown in Table 4.7.1. introducing voids in the water internal to the 

storage cell (to simulate boiling) decreased reactivity, as shown in the table. Boiling at the 

submerged depth of the racks would occur at approximaiely 122°C.  

4.7.2 D dFuel Assembly 

For a drop on top of the rack., the fuel assembly will come to rest horizontally on top of the rack 

with a minimum separation distance from the fuel in the rack of more than 12 inches (which is 

considered infinite) , including an estimated allowance for deformation under seismic or accident 

conditions. At this separation distance, the effect on reactivity is insignificant.  

It is also possible to vertically drop an assembly into a location occupied by another assembly.  

Such a vertical impact would at most cause a small compression of the stored assembly. reducing 

the water-to-fuel ratio and thereby reducing reactivity. In addition the distance between the active 

fuel regions of both assemblies will be more than sufficient to ensure no neutron interaction 

between the two assemblies.  

Dropping an assembly into an unoccupied cell could result in a localized deformation of the 

baseplahe of the rack. The resultant effect would be the lowering of a single fuel assembly by the 

amount of the deformation. This could potentially result in the active fuel height no longer being 

covered by the boral. The immediate eight surrounding fuel cells could also be affected.  

Hoh-C Interntational 
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However, the amount of deformation for these cells would be considerably less. The amount of 

localized deformation would not exceed three inches for a PWR assembly and would therefore 

be considerably less for the lighter BWR assembly. The criticality effect of this drop accident has 

been conservatively analyzed and it has been shown that tils localized event (nine storage cells at 

most) has a negligible impact on reactivity.  

4.7.3 -atenral Rak Movement 

Lateral motion of the rack modules under seismic conditions could potentially alter the spacing 

between rack modules. Region ? storage cells do not use a flux-trap and the reactivity is 

therefore insensitive to the spacing betmeen modules. The spacing between modules is sufli

ciently large to preclude adverse interaction even with the maximum seismically-induced 

reduction in spacing.  

4.7.4 Ab--mW L[oACton of a PWR or BWR Fuel Assemblv 

Strict administrative controls will prevent an unacceptable assembly, as determined by the 

acceptane• criteria stated in Section 4.2, from being transferred to Harris Pools C and D.  

Therefore, the only potential mislocation of a fuel assembly is the mislocatibn of a fuel 

assembly of equal or lower reactivity to the design basis outside a PWR or BWR rack.  

Since the racks will have a Boral pawl on the outside face (when the outside face is not 

against a wall) the reactivity effect of a misloaded fuel assembly outside the rack is 

negligible because of the neutron leakage that occurs from the rack itself Therefore. the 

conservative infinite lattice calculations that were performed have k, values that are higher 

than any potential mislocafion accidents.  

Another -islocation event could occur with a BWR assembly This would be the 

inadvertent placement of a BWR assembly in the PWR racks Since. the BV.R .jiscmhhk is 

signpificandy smaller than a PWR assembly. the reacuvlty effect of placing a B , R 

assembly in the PWR rack is negligible The rverse scenario of misplacing a PX',R



assembly in the BWR rack is impossible because of the size of the PWR assembly.  

4.7.5 Eccentric Fuel Positioni 

The fuel assembly is assumed to be normally located in the center of the storage rack cell and in 

the case of the BWR rack them are bottom fittings and spacers that mechanically restrict lateral 

movement of the fuel assemblies. Nevertheless, MCNP-4A calculations were made with the fuel 

assemblies assumed to be in the corner of the storage rack cell (four-assembly cluster at closest 

approach). These calculations indicated that eccentric fuel positioning results in a decrease in 

reactivity 
The 

highest reactivity, therefore, corresponds to the reference design with the fuel assemblies 

positioned in the center of the storage cells.  
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Table 4.2.1

Summary of Criticality Safety Calculations for the PWR Fuel Racks 

Fuel AssemblY 
Westinghaouse 15X15 h 5% 

Em, chmme 
4" 

Tempersture 
41C 

Bunup from Calculation (MWD/MTU) 41.352 

Burnup from Curve (MWDIM ) 41,447 

CASMO-3 k., 
0.9126 

Uncertaintes 
UO density 
Inner box dimension 
Box wall thickness 
Boral width 
B-tO loading 
Burnup 

Total Uncertainty at 950/a/95% 
Effect of Axial Burnup Distribution 

"Jazinm ILW0.9450 ;,azdmmU kr 

Regulatory Undt 
0.9500 

Notes: 

1. Only the most reactive assembly is shown.  

2. The total uncertainty is a statistical combination of the manufacturing uncertainties.  

Holmec 
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Table 41.2

Summary of Criticality Safety Calculations for the BWR Fuel Racks 

Fuel Assembly GE 3 GE 4 GE 7 GE 8 GE 9 GE I0 GE 13 

Temperature 4C 40C 4T 4T 4"C 4T 4C 

SCCG k, 1.32 1.32 1.32 1.32 1.32 1.32 1.32 

Enrichment 4.6 4.6 4.6 4.6 4.6 4.6 4.6

CASMO-3 kj 
Uncertainties 

U0 2 density 
Inna box 
dimension 
Box wall 
thickness 
Boral width 
B-10 loading 

Total uncertainty

0.9163 0.9140

I 
I 

I
I I I

0.9192 0.9214 0.9207 0.9201 0.9227

I I I a

at 950/095%/ 
ChannelI I I Iu 
Uncertainty for 
burnup and vendor 

Maximuml E 0.9379 0.9356 0.9408 0.9430 0.9423 0.9417 0.9443 

Ra.ato Limit 0.95O 0.9,00 0.9500 0.9500 0.95W00 0.9500 0.900 

Notes: 

1. The tota uncertainty is a statistical combination of the manufacturing uncertainties.  

2. The GE 13 -assembly has part length rods. Two CASMO-3 calculations were performed: one 

with all rods present and the other with only the full length rods present. The most reactive 

configuration was the second and the kj from this configuration is presented.  

3. The GE 5 and GE 6 arm identical to the GE 7 for the fuel parameters analyzed and therefore 

the GE 5 and GE 6 have a maximum kI equivalent to the GE 7.  

4. The enrichment is the planar average enrichment.

Hoitmc in -trnan d 
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Table 4.3.1 

PWR Fuel Characteristics

The highlighted data in the table above is the property of Westinghouse or Siemens and is 

proprietary information provided in confidence. Access to this information shall be !,nired to 

those individuals having a need for such access and shall not be disclosed or wansmirted to any 

organization without the written permission of Westinghouse or Siemens. respectively.  

Holc Inte"maZIom.l,



Table 4.3.2 

BWR Fuel Characteristics

SI1CIhian-ne l -Thickness -----

Notes: 

1. The GE 13 assembly has 8 part length rods.  

2. The GE 5 and GE 6 are identical to the GE 7 for the fuel parameters listed.  

3. The enrichment is the maximum planar average enrichment.  

The highlighted data in the table above is the property of GE and is proprietary information 

provided in confidence. Access to this information shall be limited to those individuals ha% ing a 

need for such access and shall not be disclosed or tansminued to any organization without the 

written permission of GE.  
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Table 4.4.1

Reactivity Allowance for Uncertainty in Burnup Calculations 

and the Effect of Axial Burnup Distributions for PWR Fuel

Ak 

Cakulated Burnup Applicable Burnup Uncertainty in Burnup Effect of Axial 

(MWD/MTU) Range (MWDI'MTU) Burnup Distribution 

45,0o0 40,000-45.0o0 

40,000 30,000-40,000 I 

30,000 < 30.000 

Notes: 

1. The uncertainty in burnup was calculated by taking 5% of the reactivity decrement from zero 

bumup to the calculated burnup using CASMO-3.  

2. The effect of the axial bumup distribution was calculated using MCNP-4A by comparing 

results from two cases: the first had a uniform axial burnup and the second had a distributed 

axial burnup distribution represented by 10 axial zones.  

3. The effect of the axial burnup distribution is negative at and below 30.000 MWD/MTU, 

therefone, conservatively no reactivity adjustment was made.

Rep�r� HI-�V6�)
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Table 4.5.1 

Compison of MCNP-4A and CASMO-3 Calculations

Fuel Assembly 

Temperatur 

MCNP-4A kff 

Uncertainties 
Calculational Statistics 

Bias Uncertainty 

Total Uncertainty at 951/95% 

TemPerat correction 
ftom 2o0C t 4VC 
lRins

PWR Rack BWR Rack 

W 15x15 GE 8 

5.0 4.6 

40C 4oC

1.2004

1 I

I I

0.9993 

! 
I

I I

MCNP-4A Maximum kff 1.2056 1.0045 

CASMO-3 kw 1.2076 1.0126 

Notes: 

1. The MCNP-4A calculation correctly includes the effect of axial neutron leakage.

HoiWec LternaL3onal 4-i5 '
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Table 4.7.1 

Rewdivity Effect of Tempeawmr and Void

I~ncemm Reac 

I (relative to 

Temperature PWR Rack 

40C (390F) reference 

200C (68F) 

60rC(1400F) 

1200C (2480F) 

i2(QCwith 106/6 void

tivity Effect - Ak

reference)

BWR Rack

reeec

Hioltec InteroalOOi 46.rw ;;
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Figure 4.3. 1: This is a two dimensional representation of the calculational model u-sed for the 

PWR storage rack analysis show~ing a Westinghouse I 5x 15 fuel design. This figure mvas dra%%n 

with the two dimensional plotter in \.C\P-4A.  
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Boral-, Box Wall 

Channel ..  

I 00000"0Q 
0000 0000 0', 0O 0" O0 

_,' _- 0), - -. 

10o 0oo _ 

W = water rod 

Figure 4.3.2: This is a two dimensional representaton of the caicularional model used for the 

BWR storage rack analysis showing a GE SI fuel design. This figure was drawn with the tv.o 

dimensional plotter in .MCNP-4A.  
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5.0

This section provides a summary of the methods, models, analyses and numerical results to 

demomtte the compliance of Harris Spent Fuel Pools C and D with the provisions of Section 

MI" of the USNRC "OT Position Paper for Review and Acceptance of Spent Fuel Storage and 

Handling Applications-, (April 14, 1978) for a bounding configuration. Similar methods of 

thermal-hydraulic analysis have been used in other rerack licensing projects (see Table 5. 1. 1).  

The thermal-hydraulic qualification analyses for the rack array may be broken down into the 

following categories: 

(i) Evaluation of the long-term decay heat load. which is the cumulative spent fuel 

decay heat generation from all fuel assemblies stored in the C and D pools.  

(ii) Evaluation of the steady-state bulk pool temperatures when forced cooling is 

available. The bulk pool temperatures are required to be maintained < 137°F' 

under normal conditions with fuel pool cooling in operation.  

(iii) Determination of the maximum pool local temperature at steady bulk pool 

temperatures.  

(iv) Evaluation of the potential for flow bypass from pool inlet to outlet in the absence 

of a sparger line to the spent fuel pools racks.  

(v) Evaluation of the "time-to-boil" if all forced heat rejection paths from the pool are 

lost.  

The 137OF limit is consistent with that currently in the Harris FSAR and procedures for 

pools A and B. CP&L is in the process of re-evaluating systems and components to 

allow for an increase in the allowable bulk pool temperature.

Huhec Report Hl-9717�)
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D5= Heat T C rmiiu"a ti•i s

This section FCSentS a synopsis of the analysis methods employed, and final results. The decay 

beat lood calcWltion is conservatively performed in accordance with the provisions of USNRC 

Banch Technical Position ASB9-2, *Residual Decay Energy for Light Water Reactors for Long 

Term Cooling, Rev. 2 July, 1981.  

The Pool C and D fuel rack configurations for proposed expansion are depicted in Figures 1.2 

and 1.3. A total of 1,952 PWR cells and 2,763 BWR cells will be available in a bounding 

configuration to maximize fuel storage capacity.  

To determine the limiting decay heat in the Harris spent fuel pools, a projected bounding decay 

period for fuel scenario is considered as shown in Table 5.2.1. The in-core irradiation time and 

limiing assembly specific power inputs am provided in Table 5.2.2. The C and D spent fuel 

pools (SFPs) are designated to store old fuel which has been cooled for at least 5 years. The fuel 

is envisaged to be trwashipped from Brunswick and Robinson plants or shuffled from Harris' 

Pools A and/or B.  

Since the decay heat load from the old assemblies varies very -lowly as a function of time, the 

long-term decay heat in the bounding configuration is assumed to be constant. Based on the 

discharge scenario and fuel assemblies characteristics listed in Tables 5.2.1 and 5.2.2, the 

combined Pools C and D decay heat rates are dce.rmined and summarized in Table 5.2.3.

HoIt:c R�pon Hi.9�I7�J
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5.3 B,,k Pool Temerattres

T"he decay heat load to the two pools (C and D) will be removed by several passive and active 

heat rejection mechanisms, as listed below: 

(e).  
(0 

In the interest of conservatism, no credit is applied to removing heat by any of the mechanisms 

listed above from (a) to (e). Consequently, all of the decaN heat generated in the C iud D pools 

is considered tL be removed by the forced flow of SFP cooling water circulating through a heat 

exchanger. which transfers heat to the CCW system. In a forced SFP cooling scenario, hot water 

from the pool is circulated by a pump through an exchanger cooled by the CCW system. The 

cooled SFP water is then directed back to the C and D pools. The decay heat load in the C and D 

pools is from old fuel discharges. which is relatively constant (i.e., steady heat load). Therefore.  

at equilibrium conditions. the total decay heat load to the pool is equal to the heat removed by the 

cooling system and a constant bulk temperature is maintained in the C and D pools.  

The heat removal capacity of the SFP cooling system is principally characterized by two 

parameters. namely the water circulation flow rate and the fuel pool inlet water temperature. The 

bulk pool temperature of pools C and D is required to be maintained at or below 137 -F T The 

minimum SFP water flow rate required to comply with this bulk pool temperature criterion is 

thus a function of the fuel pool inlet water temperature. This requirement is graphically 

illustrated in Figure 5.3. 1. A SFP cooling system design point, which is on the curve. satisfies the 

minimum cooling requirements. A design point above this curve e the SFP cooling 

The 137'F lmit is consistent with that currently in the Harris FSAR and procedures for 

pools A and B. CP&L is in the process of re-evaluating systems and components to 

allow for an increase in the allowable bulk pool te'nperaure

H'litec Reonri HI •r;
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requirement. Therefore, Figure 5.3.1 establishes the thermal-hydraulic design basis for SFP 

cooling system capacity and the final cooling system design shall comply with these flow vs.  

inlet tempmeu parameters.  

5.4 Lg ocal IT aflre Analysis 

In this section, we present the methodology for calculating the local temperatures when forced 

cooling is available to the Pool C only. The results from evaluations performed with forced 

cooling in pool C only are conservative, since the pool cooling system will be connected to both 

pools and cooling water will be discharged to both pools. Therefore, these evaluations predict 

conservative local temperatures, especially in pool D.  

Truncation of sparger lines has become a standard pool modification procedure in rerack 

campaigns in rec,:nt years. Over a dozen SFPs reacked in the past several years have removed 

sperger lines to enable a high density storage layout and thus maximize pool capacity. Absence 

of a sparger in the Harris C and D pools removes the mechanistic feed of cold water into the 

bottom plenum of the fuel racks. It is not apparent from heuristic reasoning alone that the cooled 

water delivered to the pool would not bypass the hot fuel racks and the stored spent fuel in the 

two pools and exit through the outlet piping. To demonstrate adequate cooling of fuel in the two 

areas, it is therefore necessary to rigorously quantify the velocity field in the pool created by the 

interaction of buoyancy driven flows and water ingress/egress. A CFD analysis for this 

demonstration is required. The objective of this study is to demonstrate that the principal 

thermal-hydraulic criteria of ensuring local subcooled conditions in the pool is met for the 

bounding fuel storage configuration. An outline of the CFD approach is described in the 

following.  

Figure 5.4.1 depicts the fuel Pools C and D physical configuration in plan view. The two pools 

are connected by a transfer canal. Pool piping connections for introducing coolin, -... -,,nd 

discharge of heated water are shown for both pools. Currently. SFP cooling system design work

Hoizec Report HI .971 �)
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is in progress to provide a forced cooling system which will provide suction and discharge to 

both pools. Thermal-hydraulic adequacy of the two pools shall be conservatively demonstrated 

by assuming that forced cooling is available to only Pool C. Adequate cooling of Pool D is 

enabled by a buoyancy-driven flow of relatively cooler bulk Pool C water to Pool D through the 

interconnecting transfer canal. Decay heat inputs to both pools are based on a bounding fuel 

storage configuration and spent fuel cooling times. The buoyancy-induced cooling of Pool D is 

demonstrated by performing a rigorous Computational Fluid Dynamics (CFD) analysis of the 

temperature and flow fields in the two pools. The CFD methodology is discussed in the next 

subsection. An additional assumption about the location of cooling inlet and outlet piping is 

included in the analysis to result in an extremely conservative thermal-hydraulic portrayal of the 

two interconnected pools. The pool cooling inlet and outlet piping connections are assumed to be 

located on the southeast end of the pool. Thus, forced cooling of the pool is in a diagonally 

opposite (i.e., farthest) comer from the northwest location of the connection from Pool C to the 

transfer canal. The forced cooling ingress and egress locations are in close proximity to each 

other and at the same elevation. The potential for flow bypass from inlet to outlet is 

conservative, since the modeled locations are closer than the actual relative positions.  

There are several significant geometric and thermal-hydraulic features of the Harris SFPs which 

need to be considered for a rigorous CFD analysis. From a fluid flow modeling standpoint, there 

are two regions to be considered. One region is the bulk pool region where the classical Navier

Stokes equations are solved with turbulence effects included. The other region is the heat 

generating fuel assemblies located in the spent fuel racks located near the bottom of the SFP. In 

this region, water flow is directed vertically upwards due to buoyancy forces through relatively 

small flow channels formed by stored fuel assembly rod arrays in each rack cell. " . -

NY.  -- ltec 1wernanorW -5 Hol c C .... . ,I..-.. :"
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S. . .... ,,-ZE,=• .r Bounding permeability 

and inta resistance parameter for the rack cells loaded with PWR or BWR fuel is determined 

based on friction factor corelations for laminar flow conditions typically encountered due to low 

buoyancy induced velocities and small size of the flow channels. A large number of fuel 

assembly types have been analyzed for hydraulic flow resistance [5.4. 1 ] determination. Table 

5.4.1 provides flow resistance parameters which bound all PWR and BWR fuel assembly types 

which were analyzed in this study.  

The pool geometry requires an adequate portrayal of large scale and small scale features.  

spatially distributed heat sources in the spent fuel racks and water inlet/outlet configuration.  

Relatively cooler bulk pool water normally flows down through the narrow fuel rack outline to 

pool wall liner clearance known as the downcomer. Near the bottom of the racks, the flow turns 

from a vertical to horizontal direction into the bottom plenum supplying cooling water tc the rack 

cells. Heated water issuing out of the top of the racks mixes with the bulk pool water. An 

adequate modeling of these features on the CFD program involves meshing the large scale bulk 

pool region and small scale downcomer and bottom plenum regions with sufficient number of 

computational cells to capture the bulk and local features of the flow field.  

.. • ... . . ... ': . . .: - . . . .  
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If al beat ecr, hang s ssted fed pool cooling beces unavailable, then the pool water will 

begin to ri6 in tcmpit and vmtually will reach the normal bulk boiling temperature at 

212"F. The time to reach the boiling point will be the shortest when the loss of forced cooling 

occus at the point in time when the bulk pool temperature is at its maximum calculated value for 

a bounding fuel strage configuration. The calculation is conservatively performed for a 

b owxing decay heat load to the pool, no credit for evaporation cooling and no credit for thermal 

inertia of racks. The amount of water holdup above the racks in the two pools is in excess of 

48,000 Wt (2.9 x 10' Ibs) of water. The maximum rate of temperature rise of bulk pools water at a 

bounding 15.63 million Btu/hr decay heat input (Table 5.2.3) is therefore less than 5.4 °F/br with 

no water makeup. If the initial temperature is conservatively assumed to be at a uniform 

maximum bulk average limit of 140°F t, then the time to reach normal boiling point of the bulk 

pool is in excess of 13 hours. This is a relatively long time period for operator action to start 

makeup water and re-initiate forced cooling to the pool.  

5.5 CrFD Analysis of C and D Fuel Pools 

A summary of pools dimensional data used to generate a C -nputational Fluid Dynamics (CFD) 

model of the two interconnected C and D pools is provided in Table 5.5.1. The CFD model 

provides a determination of the difference between the peak local and bulk pool temperatures.  

The local temperatre corresponding to the maximum bulk pool temperature can then be 

determined by adding this local temperature rise to the bulk temperature limit. In the CFD 

model, a minimum bounding downcomer gap between racks outline to pool liner is applied as 

noted in Table 5.5.1. In this manner, the downcomer water flow path hydraulic resistance is 

maximized. Consequently, the local rack cell temperature predictions shall be conservatively 

maximized. The background constant decay heat input to the pool is modeled as a uniform 

The assumption of an initial temperature of 1400F is conservative, since the bulk pool 

temperature is currently limited to 1370F.  
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volumetric beat source term in the active fuel region of the Pools C and D racks. The total beat 

geneaing volume is calculated to be 657 e 3. Thus, from the total decay heat input (Table 5.2.3), 

the volumeric beat source term is determined to be 6,956 W/m3.  

A plan view of the th•.dimensional CFD model is presented in Figure 5.5.1. In this view, the 

two pools with an interconnected transfer canal is depicted. The water inlet/outlet connections 

ae shown modeled in the top left end corner of the Pool C. The racks outline, modeled as a 

porous media, is depicted in blue color. A perspective view of the CFD model is presented in 

Figure 5.5.2. The bottom of the transfer canal, as shown in this figure, is at the same elevation as 

the top of the racks. The average background decay heat is applied to the model as a volumetric 

heat source term in the active fuel region of the fuel racks. The CFD model of the C and D pools 

is solved to obtain converged temperature and velocity profiles. The results obtained from the 

analysis are discussed next.  

Peak local water temperature in the rack cells is shown as a contour plot in cross sectional plan 

view as shown in Figure 5.5.3. The plan view elevation is within the region of the racks above 

the active fuel region, but below the top of the racks.  

An exchange of cold and hot water streams from the Pool D to Pool C is determined by the CFD 

solution with only pool C cooled by a forced cooling system. This exchange of cold and hot 

water between the two bulk pools is illustrated as a flow velocity vectors plot (Figure 5.5.4) in 

the pools' interconnecting channel. The peak local temperature is 6.8°F above the water 

temperaturc at the cooling system discharge from pool. Consequently, the peak local 

temperature corresponding to the maximum bulk pool temperature limit is obtained by adding 

this local temperature rise. Table 5.5.2 prcvidcs the bulk and local temperature summaries. The 

peak 143.8°F local temperature is below the local water boiling temperature by a large margin.  

Figure 5.5.5 provides a flow velocity vectors plot in the pool cooling inlet/outlet piping region.  

The pool inlet piping is modeled to be 12 inches below the pool water le'.-i and the pool outlet 
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piping suction is adacent to te inlet piping discharge at the sime elevation. From the velocity 

vectwn ploK it is appwmutt t9 no bypSa of incoming wanr to outlet is indicated for An 

e=t-mmety conservative =onfiguration. In the ctual pool piping wrangement for Pool C, the 

wate inlet and outlet comact oa• widely sepamted. Consequently, it is concluded ta any 

water byposs from inlet to outlet is mt possible.  

Hokmc 5-10 Hoatec Repnrt H! I -60)



5.6 Rfn= 

[5.4.1] Holtec Repwt HI-951325, "HI-STAR 100 System Tbermal Design 

[5.4.2] -QA Documtation and Validation of the FLUENT Version 4.3 CFD 

Analysis Program", Holtec Report HI-%1444.  

[5.4.3] Batchelor, G.K., "An Introduction to Fluid Dynamics", Cambridge 
University Press, 1967.  

[5.4.4] Hinze, J.O., "Turbulence", McGraw Hill Publishing Co., New York, NY, 

1975.  

(5.4.5] Launder, B.E., and Spalding, D.B., "Lectures in Mathematical Models of 

Turbulence", Academic Press, London, 1972.  

HoKC jtnationu a 5-a1 Holtec Repon HI-971

I

.4

'7(j



Table 5.1.1

PARTIAL LISTING OF RERACK APPLICATIONS USING 

SIMILAR METHODS OF THERMAL-HYDRAULIC ANALYSIS

Hope Creek 

Kuoshcng Units I and 2 

Chin Shan Units I and 2

USNRC 50-354

Taiwan Power Company

Taiwan Power Company

Hoh~~~~~M~ Hnrazoa 51 4nt R~ '011)

I

PLANT DOCKET NO.  

Enrico Fermi Unit 2 USNRC 50-341 

Quad Cities I and 2 USNRC 50-254,50-265 

Rancho Seco USNRC 50-312 

Grand GulfUnit I USNRC 50-416 

Oyster Creek USNRC 50-219 

Pilgrim USNRC 50-293 

V .C. Summer USNRC 50-395 

Dialo Canyon Unit I and 2 USNRC 50-275, 50-455 

BB yron Units I and 2 USNRC 50-454, 50-455 

Braidwood Units I and 2 USNRC 50-456,50-457 

VVogte Unit 2 USNRC 50-425 

St. Lucie Unit I USNRC 50-425 

Millstone Point Unit I USNRC 50-245 

D.C. Cook Units I and 2 USNRC 50-315.50-316 

Indian Point Unit 2 USNRC 50-247 

Three Mile Island Unit I USNRC 50-289 

J.A. FitzPatrick, USNRC 50-333 

Shearon Harris Unit 2 USNRC 50-401

i
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Table 5.1. 1 (continued) 

PARTIAL LISTING OF RERACK APPLICATIONS USING 

SIMILAR METHODS OF THERMAL-HYDRAULIC ANALYSIS

PLANT 

Ulchin Unit 2 

Laguna Verde Units I and 2

Zion Station Units I and 2

-I

DOCKET NO.

Korea Electric Power Corporation
- &

Comision Federal de Electricidad 

USNRC 50-295. 50-304

Sequoyah Ubt4K%. JV-.)4i 1u•.o J.----

La Salle Unit One USNRC 50-373 

Duane Arnold USNRC 50-331 

Fort Calhoun USNRC 50-2S5 

Nine Mile Point Unit One USNRC 50-220 

Beaver Valley Unit One USNRC 50-3534 

Limerick Unit 2 USNRC 50-353 

Ulchin Unit I Korea Electric Power Corporation
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Table 5.2.1

DECAY PERIODS FOR A BOUNDING POOLS C AND D 
STORAGE CONFIGURATION

PWR Fuel Assemblies BWR Fuel Assemblies 

Number of Assys Decay Period Number of Assys Decay Period 

172 5 years 456 5 years 

172 7 years 456 7 years 

172 9 years 456 9 years 

172 11 years 456 11 years 

172 13 years 456 13 years 

172 15 years 483 15 years 

172 17 years 

172 19 years 

172 21 years 

172 23 years 

232 25 years
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Table 5.2.2 

FUEL ASSEMBLIES INPUT DATA FOR DECAY HEAT 
EVALUATION

Item

PWR Assembly Speiadfio Time 

PWR A~Ssembly Specific Power 

BWR Assmbly Iffadisfioa Tie 

BWR Assembly Specific Power

Value

1,915 EFPDt

19.11 MWt

2,025 EFPD

4.66 MWt

Effectve Full Prer Days 

__ ._--er 
•-.*'';Mi.,r'• r" "s

Value

1.915 EFPD'

19.11.%MWt

2,026 EFP

4.66,MWt



Table 5.2.3 

BOUNDING DECAY HEAT INPUT FROM STORED 

FUEL IN POOLS C AND D

Decay Heat Load 

Fued Assemblies (Million Btulhr) 

BWR Fuel Assemblies 4.47 

PWR Fuel Assemblies 11.16 

Total 15.63 (4.57 MW)

_________ _______o ~ 4 ec Rcpnr¶ H :'ft



Table 5.4.1

BOUNDING FUEL ASSEMBLIES HYDRAULC FLOW RESISTANCE PARAMETERS 

Parameter I Value

-4 95

K0m

Kou mrwwZI(Wh 
cpr I~

I
paennb lity 

Ieta Resiutane Facto
9e m2

95 M`



Table 5.5.1 

POOLS C AND D DIMENSIONAL DATA 

Parameter Value 

Pool C: Length 597.88" 

Width 320.60" 

Pool D: Length 383.36" 

Width 237.79" 

Water Depth 38.5 ft 

pools-to-Transfer Canal Channel Width 24" 

Bottom Plcnum 6"

Pool C Downcomens 
North Wall 
South Wall 
East Wall 
West Wall

Pool D DowncomcfS 
North Wall 
South Wall 
East Wall 
West Wall

1.44" 
1.44" 
2.36" 
2.36"

5.15" 
5.0" 
50" 
50"

A minimum unform downcomer gap equal to 1 44' apptetod ,) both pi)is fo•r 

CFD analysis.  
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Table 5.5.2 

BULK AND L( -AL TEMPERATURES SUMMARY 

Item Temperature (pF') 

Local t •perw-e rise above bulk 6.8 

Bulk pool ml'aximum _t="Tmture limit 137.0 

Peak Loca Tempera__uc 143.9

Local temperaumi values arm conservatively computed based on neglecting 

forced cooling to pool 1). as discussed at the begin'•ng of Section 5 4 
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FIGURE 5 3 1 C AND D POOLS MINIMUM TOTAL COOLING SYSTEM REQUIREMENTS 

CURVE AT 137 Deg. F BULK POOL TEMPERATURE

5-20

125



HUf~I 4 ( .b 0

(I(VAILEN bliW Fig SWJIM 10 aiw

0 AE

ft IE

COWf

VIS- ISA 211~6') 
NI216-21~) (16) 

NI"W14A20117ur 

N12-I71I212) (1?) 
N 12-170-211(I? I 
N1?-I179SA-21(ir I

VI-97760

FIGURE 5.4.1: HARRIS C AND D POOLS PHYSICAL CONFIGURATION

(a lic STSIEN PIFES

NOW21)



FIGURE 5.5.1; PLAN VIEW OF THE HARRIS POOLS C AND D CFD MODEL 
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FIGURZE 5.5.2 PERSPECTIVE VIEW OF THE HARRIS POOLS C AND D CFD MODEL 
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FIGURE 5.5.3, PEAK LOCAL WATER TEMPERATURE IN THE RACK CELLS 
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FIGURE 5.5.4; POOLS INTERCONNECTING CHANNEL FLOW VELOCITY VECTORS ELEVATION VIEW PLOT 
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FIGURE 5.55: POOL COOLING INLET/OUTLET PIPING REGION FLOW VELOCITY VECTORS PLOT
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6.0 I CoM 

6.1 

Ti swum oa • en the sumcral adeuacy of he nw maxitnm density spent fuel racks 

uder al Iodinp postulmed for nomal. seismic. and accident conditions at Harris. The 

exist ingsp fuel stoage racks are also examind for stability during the installation process.  

The analyzed sorage rack configurations with the new racks in place are shown in Figt:.'e 1.2 

and 1.3.  

The analyses uSrken to confirm the structural integrity of the racks are performed in 

coazpliance with the USNRC Standard Review Plan [6.1.11 and the OT Position Paper [6.1.21.  

For Mh of he analyses. an abstra of the methodology, modeling assumptions. key results, 

and summary of parametric evahlations are presented. Delineation of the relevant criteria a.,e 

discussed in die text associated with each analysis.  

6.2 Ov"-" f lyis Methodology 

The rcsponse of a free-standing rack module to seismic iquts is highly nonlinear and involves 

a complex combination of motions (sliding, rocking. t%isting. and turning), resulting in 

impacts and friction effects. Some of the unique am-ibutes of the rack dynamic behavior 

include a large fraction of the total structural mass in a confined rattling motion, friction 

support of rack pedestals against lateral motion. and large fluid coupling effects due to deep 

subaergenCe and independent motion of closely spaced adjacent structures.  

Linear methods, such as modal analysis and response spectrum techniques. cannot accurately 

simulate the stuctural response of such a highly nonlinear structure to seismic excitation. An 

accurate simulation is obtained only by direct integration of the nonlinear equations of motion 

with the three pool slab acceleration time-histories applied as the forcing functions acting 

simultaneously.  
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Whole Pool Multi-Rack (WPMR) analysis is the vhicie utilized in this project to simulate the 

dytnmi behavior of the Complex storage rack structures. The following sections provide the 

basis for this selection and discussion on the development of the methodology.  

6.2.1 ,of Anlysis MetMdolo 

Reliable ossessuzent Of the strus field and kinematic behavior of the rack modules calls for a 

conservative dynamic model incorporating all key amributes of the actual structure. This 

n2ns that the model must feature the ability to execute the concurrent motion forms 

compatible with the free-standing installation of the modules.  

The model must possess the capability to effect momentum transfers which occur due to 

rattling of fuel assemblies inside storage cells and the capability to simulate lift-off and 

subsequent impact of support pedestals with the pool lier (or bearing pad). The contribution 

of the water mass in the interstitial spaces around the rack modules and within the storage cells 

must be modeled in an accurate manner since erring in quantification of fluid coupling on 

either side of the actual value is no guarantee of conservatism.  

The Coulomb friction coefficient at the pedestal-to-pool liner (or bearing pad) interface may lie 

in a rather wide range and a conservative value of friction cannot be prescribed a priori. In 

fact, a perusal of resums of rack dynamic analyses in nunmerous dockets (Table 6.2. i) indicates 

that an upper bound, alue of the coefficient of friction often maximizes the computed rack 

displacements as well as the equivalent elastostatic stresses.  

In short, there are a large number of parameters with potential influence on the rack 

kinematics. The comprehensive structural evaluation must deal with all of uese without 

sacrificing conservatism.  
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"The tb dimimsikxm sin& rfak dynamic mode in" c 4 1 by Hotec International in the 

Emnico Fermi Unit 2 rack projC (ca. 1980) and used in some 50 rerack projects since that 

d (Table 6.2.1) addresses most of the above mntioned array of -arwers. The details of 

tis methodojoW are also published in the permanent literature [6.2. 11. Despite the v---tility 

of the 3-D seismi model, the a8uracy of the single rack simulations has been suspect due to 

ou key elem camely, hydrodynamic participation of water around the racks. During 

dynamic rack motion, hydraulic energy is either drawn from or added to the moving rack, 

modifying its submetrd motion in a significant anner. Therefore, the dynamii .0 :f one rack 

affeie the motion of all others in the pool.  

A dynamic simulation which treats only one rack, or a small grouping of racks, is intrinsically 

inadequate to predict the motion of rack modules with any quantifiable level of accuracy.  

Three-dimensional Whole Pool Multi-Rack analyses carried out on several previous plants 

demonstrate that single rack simulations under predict rack displacement during seismic 

responses 16.2.21.  

Briefly, the 3-D rack model dynamic simulation, involving one or more spent fuel racks, 

handles the array of variables as follows: 

niterface Coefficient of Friction: Parametric runs are made with upper bound and lower bound 

values of the coefficient of friction. The limiting values are based on experimental data which 

have been found to be bounded by the values 0.2 and 0.8. Simulations are also performed with 

the array of pedestals having randomly chosen coefficients of friction in a Gaussian distribution 

with a mean of 0.5 and lower and upper limits of 0.2 and 0.8, respectively. In the fuel rack 

simulations, the Coulomb friction interface between rack support pedestal and liner is 

simulated by piecewise linear (friction) elements. These elements function only when the 

pedestal is physically in contact with the pool liner.

Hotiec Report H[.97�7&J
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ir•, _M Bdviaqr* Rack elasticity. relative to the rack base, is inclJed in the model by 

inatoxin liuar spRings to represent the elaskc bending action. twisting. and extensions.  

Lamm CoaIsi-uy gap elnzti are used to provide for opening and 

cosing of inw s such as the pedestalo--bearing pad interface. and the fuel assembly-to-celi 

waUl iwrce. Th•e inter gaps am modele using nonlimar spring elm -s. The term 

"nonlinea spring is a genic term used to denote the mathematical representation of the 

comdition where a restoring force is -x linearly proportional to displacement.  

F~twl 1T ,ding scenario: The fuel assemblies are conservatively assumed to rale in unison 

which obviously exaggerates the contbution of impact against the cell wall.  

tid eoi Holtec Internatioal extended Fritz's classical two-body fluid coupling model 

to multiple bodies and utilized it to perform the first two-dimensional multi-rack analysis 

(Diablo Canyon, ca. 1987). Subsequently. laboratory experiments were conducted to validate 

the multi-rack fluid coupling theory. This techology was incorporated in the computer code 

DYNARACK (a.k.a. MN2=16) [6.2.41 which handles simultaneous simulation of all racks in 

the pool as a Whole Pool Multi-Rack 3-D analysis. This development was first utilized in 

Chinshan. Oyster Creek. in earlier projects at the Hars plant [6.2.1. 6.2.31 and.  

subsequently. in Iimrous other rerack projects. The WPMR analyses have corroborated the 

accuracy of the single rack 3-D solutions in predicting the maximum structural stresses. and 

also serve to improve predictions of rack kinematics.  

For closely spaced racks. demonstration of kinematic compliance is verified by including all 

modules in one comprehensive simulation using a WPMR model. In WPMR analysis. all rack 

modules are modeled simultaneously and the coupling effect due to this multi-body motion is 

included in the analysis. Due to the superiority of this technique in predicting the dynamic 

behavior of closely spaced submerged storage racks, the Whole Pool Multi-Rack analysis 

methodology is used for this project.  
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6.3

ThW I ado M" of the swoap capacity ine in pools C and D will be performed on an 

as barn d ugs h ftwo W e=a phases (aaigm). Figures 6.3.1 ald 6.3.2 identify the 

"Mly WIeeId coafigUration aid also designates which racks wil! be iucbxded in each of the 

camaigns. The w high deMity stM-rge racks art analyzed for the anticipated Configuations 

at the cowmpetion of each of the iWallatiio capaigm. Evaluaed configurations of the two 

pools am also handled separately, since the pools are physically separated by the srrownding 

Co m walls. The analyzed configurations considered are described as follows: 

IzcremenItal Incremental Number of 

Ro r •amin Num Ler of ELK Strave Locations 

C I 14 1680 
1 10 1260 

m 6 750 

D 1 6 500 
1I 6 525 

The materials utilized in fabrication of the rack components arm identified in Table 6.3.1.  

The car=eian coordinate system utilized within the rack dynamic model has the following 

nomenclanire: 
) = Horizontal ax.* along plant North 
y = Horizontal axis along plant West 
z = Vertical axis upward from the rack base 

6.3.1 FueL.WcgigbZ 

For the dynamic rack simulations, the dry PWR fuel weight is taken to be 1600 Ibs and the dry.  

BWR fuel weight is taken to be 680 lbs.  
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6.4 SV•,,'• Tmge-idrre

The s t.istor in thre ortogomi directions (N-S. E-W, and ver.ical) are 

SMinad in scotda& with the provisiom of SRP 3.7.1 [6.4.11. In order to prepare an 

acmpmk Iget of aeleafim dmee-istories, Holtec Internmionl's proprietary code GENEQ 

[6.4.21 is uduid.  

A prierr• criterion for the syntbetc time-histories in SRP 3.7.1 calls for both the response 

eum and the power spectral density corresponding to the generated acceleration time

history to envelope their target (design basis) counterparts with only finite enveloping 

infractions. The time-histories for the pools have been generated to satisfy this preferred (and 

mo rigorous) criterion. The seismic files also satisfy the requirements of statistical 

imdepemdence mandated by SRP 3.7.1.  

Figures 6.4.1 through 6.4.3 and 6.4.4 through 6.4.6 provide plots of the time-history 

acTelerograms which were generated over a 20 second duration for OBE and SSE events, 

respectively.  

Results of the correlation function of the three time-histories are given in Table 6.4.1.  

Absolute values of the correlation coefficients are shown to be less than 0.15. indicating that 

the desired statistical independence of the three data sets has been [net.  
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et.5 WRMR Methodolo•_ 

ReVognizing that the analysis work effort must deal with both stress and displacement criteria.  

the sequetne of model development and analysis steps chat are undertaken are sunmnarized in 

the foMowing: 

b.  

C.

6.5.1 Model Details for Spent Fuel Racks

The d) aamic modeling of the rack structure is prepared with special consideration of all 

nonlinearities and parametric variations. Particulars of modeling detau'; and assumptions for 

the Whole Pool Multi-Rack analysis of racks are given in the following:

6.5.1.1

I.  

Holler: 
6.•-:.•:em
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Figini 6-5.1 shows a scbktmc of the dymiic model of a single rack. The schematic depicts 

mny of te, cbaracte of de model inchlding all of the degrees-of-freedom and some of 

ft spwftgrem W9E eiZ .  

Table 6.5.1 provides a compie listing of each of dte 22 degrees-of-freedom for a rack model.  

Six trunsaionl and six rotaioml degrees-of-freedom (three of each type on each end) 

clce - t• motion of ft rack s -uctue. Rattling fuel mass macions (shown at nodes 17. 2% 

3, 4, and 5" in Figure 6.5.1) am descrilbed by ten horizotxal translational degrees-of-fteedom 

(two at each of the five fuel masses). The vertical fuel mass motion is assumed ( and modeled) 

t be the same as that of the rack baseplM.  

Figure 6.5.2 depicts the fuel to rack impact springs (used to develop potential impact loads 

between th fuel assembly mass and rack cell inner walls) in a schematic isometric. Only one 

of the five fuel masses is shown in this figure. Four compression only springs, acting ir the 

rizontal direction, are provided at each fuel mass.  

Figure 6.5.3 provides a 2-D schematic elevation of the storage rack model, discussed in more 

detil in Section 6.5.3. This view shows the vertical location of the five storage masses and 

some of the support pedestal spring members.  

Figure 6.5.4 shows the modeling technique and degrees-of-freedom associated with rack 

elasticitv. In each bending plane a shear and bending spring simulate elastic effects (6.5.41.  

Hoftec !zr.aLxr-ocJ 6-9 H.);-tc Repert H1-971760

6.5.1.2 eetratl



I da sprinm upling rack vertical and torsional degrees-of-freedom arm also included 

in th mdl 

F'gwu 6.5.5 dep a sWingle rack modul with its surrounding impact springs (used to develop 

potms' impaa kads betweea racks or between rack and wall). Figures 6.5.6 through 6.5.13 

show the rack nbering schmaes used for the WPMR amlyses of both pools. These figures 

also provide the munbering sc for all of the rack periphery compression only gap 

6.5.2 Fluid Couni EffecI 

In its simplest form, the so-called 'fluid coupling effect' [6.5.2, 6.5.31 can be explained by 

cosKlefing the proximate motion of two bodies under water. If one body (mass n;) vibrates 

adjacen to a second body (mass in), and both bodies are submergcd in frictionless fluid, then 

Newton's equations of motion for the two bodies are: 

(Int + M11) X + M1  :k = applied forces on mass nD + 0 (X,2) 

M21 :kl + (mh + MZI) X2 = applied forces on mass ah + 0 (XI.) 

XR, and X2 denote absolute accelerations of masses mn and n2 , respectively, and the notation 

O(X2) denotes nonlinear terms.  

Milo M 12, M2 ,. and Mn are fluid coupling coefficients which depend on body shape, relative 

disposition. etc. Friat [6.5.31 gives data for K. for various body shapes and arrangements.  

The fluid adds mass to the body (M, to mass mi). and an inertial force proportional to 

acceleration of the adjacent body (mass mi). Thus, acceleration of one body affects the force 

field on another. This force field is a function of inter-body gap, reaching large values for 

small gaps. Lateral motion of a fuel assembly inside a storage location encounters this effect.

Hoitcc Report HL-9'�17f�)
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For example, fluid coupling behavior will be experiweed between nodes 2 and 20 in Figure 

6.5.1. The rack analysis also contains inertial fluid coupling terms which model the effect of 

fluid in the gaps between, adjacent racks.  

Terms modeling the effects of fluid flowing between adjacent racks in a single rack analysis 

suffe from the inaccuracies described earlier. These terms are usually computed asmn 

that all racks adjacent to the rack being analyzed are vibrating in-phase or 1800 out of phase.  

The WPMR analyses do not require any assumptions with regard to phase.  

Rack-to-rack gap elements have initial gaps set to 100% of the physical gap between the racks 

or between outermost racks and the adjacent pool walls.  

6.5.2.1 Multi-Body Fluid Coupling Phenomena 
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6.5.3 SaffE-lement Detail 

Table 6.5.2 lists all spring elements used in the 3-D, 22-DOF, rack model for Campaign I of 

pool D. This set of elements is chosen since it represents the smallest of the models and 

provides a sufficient example to describe spring element numbering of Campaign 11 of pool D 

and the larger pool C models, which am similar. Three element types are used in the rack 

models. Type I are linear elastic elements used to represent the beam-like behavior of the 

integrated rack cell matrix. Type 2 elements are the piece-wise linear friction springs used to 

develop the appropriate forces between the rack pedestals and the supporting bearing pads.  

Type 3 elements an non-linear gap elements which model gap closures and subsequent impact 

loadings (i.e., between fuel assemblies and the storage cell inner walls, and rack outer 

periph spaces.  

A detailed mumbering scheme for the rack-to-rack and rack-to-wall gap elements for each of 

the pool models is provided in Figures 6.5.6 through 6.5.13.  

If the simulation model is restricted to two dimensions (ore horizontal motion plus one vertical 

motion, for example), for the purposes of model clarification only. then Figure 6.5.3 describes 

the configuration. This simpler model is used to elaborate on the various stffI'INes mdling 

elements.  

Type 3 gap elements modeling impacts bctween fuel assemblies and racks have local stiffness 

K, in Figure 6.5.3. In Table 6.5.2. for example, type 3 gap elements 5 through 8 act on the 

rattling fuel mass at the rack top. Support pedestal spring rates KY are modeled by type 3 gap
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elemes I dvrough 4, as listed in Table 6.5.2. Local compliance of the conwrt floor is 

inchvded in KY. The type 2 friction elemews listed in Table 6.5.2 are shown in Figure 6.5.3 as 

K&. The spring elements depicted in Figure 6.5.4 represent type I elements.  

Friction at suppoml interface is modeled by the piecewise linear friction springs with 

suitably large stiffness K& up to the limiting lateral load ;ja, where N is the current 

conpte;.,n load at the interface between support and liner. At every time-step during 

trnsient analysis, the cumr t value of N (either zero if the pedestal has lifted off the liner, or a 

compressive i value) is computed.  

The gap element Ks, modeling the effective compression stiffness of the strucumre in the 

vicinity of the support, includes stiffness of the pedestal. local stiffness of the underlying pool 

slab, and local stiffness of the rack cellular stuctur above the pedestal.  

The previous discussion is lim,,.% to a 2-D model solely for simplicity. Actual analyses 

incorporate 3-D motions and include all stiffness elements listed in Table 6.5.2.  

6.5.4 Coefficienqs of Fricti 

To eliminate the last significant element of uncertainty in rack dynamic analyses, multiple 

simulations are performed to adjust the friction coefficient ascribed to the support pedestallpool 

bearing pad interface. These friction coefficients are chosen consistent with the two bounding 

exuremes from Rabinowicz's data [6.5.11. Simulations are also performed by imposing 

intermediate value friction coefficients developed by a random number generator with Gaussian 

normal distribution characteristics. The assigned values are .hen held constant during the 
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entire simlation in order to obtain reproducible results! Thus, in this manner, the WPMR 

,,sis results are brought closer to the realistic structural conditions.  

6.5.5 Governing Eguations of Motion' 

.ng the structural model discussed in the foregoing. equations of motion corresponding co 

each degree-of-freedom arc obtained using Lagrang's Formulation 6.5.41. The system kinetic 

energy includes contributions from solid structures and from trapped and surrounding fluid.  

The final system of equations obtained have the matrix form.  

-o

where: 

[M] total mass matrix (including structural and fluid mass 

contributions). The size of this matrix will be 22n x22n for j 

WPMIR analysis (n = number of racks in the moIeb 

It is noted that Mmo16 has the capabilif y to change the moefficiesnat ofriciaon it jing 

pedestal at each instant of contact based on a random reading of the computer clock ckncle e 

-eercistng this option would yield results thua could not he repraduced Therefore. the rind-mi h 

zoeffica sets is made only once per run 
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q the nodal displacement vector relaive to the pool slab 
displaceame(the term with q indicates t second derivauve with 
respect to time, i.e.. acceleration) 

[01 a vector dependent on the given ground acceleration 

[IQ a vector dependent on the spring forces (iwar and nonlizmar) and 
the coupling between degrees-of-freedom 

The above column vectors have length 22n. The equations can be rewritten as foWows: 

- (Mr, 1QJ + [Jd]1 [GJ 

This equation set is mass uncoupled, displacement coupled at each instant in time. The 

numerical solution uses a central difference scheme built into the proprietary computer 

program M1216 (6.2.41.  

6.6 Strmutral Evaluarion of S Fuel Rack DesiL p 

6.6.1 *inaz and uLAcWILncr a 

There are two sets of criteria to be satified by the rack modules: 

a. inemaric rriteria 

Per Referene (6.1.1]. in order to be qualified as a physically stable structure it 
is necessary to demonstrute that an isolated rack in water would not overtumn 
when an event of magnitude: 

, 1.5 times the upset seismic loading condition is applied.  
* 1.1 times the faulted seismic loading condition is applied.  

b. Stress I -imi! Critei 

Sutes limits must not be exceeded under the postulated load combiatins 
provided herein.
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6.6.2 SL iMit k Ervhuakmn 

Tl e limit pmeted below apply to the rack strucwut and arm derived from the ASME 

Code, Sectim M. Subsection NF [6.6.11. Pr-aneters and tminology am in accordance with 

t ASME Code. Mateial properties are obtained from the ASME Code, Section 11. Part D 

[6.6.21, and am listed in Table 6.3.1.  

(i) Normal &M, UIM Conditinm (1.vel A or Level B 

a. Allowable sress in temion on a net section is: 

F, -0.6S, 

Where, Sy- yield stress at temnerature. and F, is equivalent to primary 

membrane stress.  

b. Allowable stress in shear on a net section is: 

F, M .4 S% 

C. Allowable stress in compression on a net section 

F = 4 , - k 
a Y (- 444 

kl/r for the main rack body is based on the full height and cross section of the 

honeycomb region and does not exceed 120 for all sections 

* -- unsupported length of component 
k = length coefficim which gives influncne of boundary conditions. The 

following values ame appropriate for the described end conditions 

I 1 (simple support both ends) 
- 2 (cantilever beam) 
= %A (clamped at both ends) 

r - radius of gyration of component



d. maximum aklw"l beading i w at ft oumm Mer of a amsection due 

to neme abwA oat plan of symhetry is: 

F6 = 0.60 ;, (equivalem to primary bendiq) 

C. Comind bendiva andoarss on a net section satisfies: 

F, DF. Fm D, F& 

-Direc compressive sawes in ftscto 
ft. -Maxinmusn bemlin wsu along i-axi 

-Maximm be~luag stres along y-axis 
Cm - 0.85 

cow -0.95 
Da - Il- (IF*,/ ) 
Dy = l-(fF 
FU-W (X2 E)/(2.l5 (l/rf)~ 

E - Younng's Modulus 

and subiscripts x~y refeta ft putcular benin plane.  

f. Combine flexu andl comipression (or tenion) on a net section: 

f.- fo. . <.  
O.6Sr Fa. & 

The above requirazcnKS ame to be met for bsith direc tens ion or conipression.  

9. Welds.  

Allowa"l nmX~Axizz sbear stres on the Wt section of A 'Acid is given by 

F. - 0 3 S.  

wb=r S, is th weld matens! ultumai strength at tct, raotire. For fillet *eld 

kep un codEt with base metal. the shear stres on the gross. section is lumited to' 

0.4S.. wtxre !, is the base material yield strength at =cipcraciwe 
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(ii) tzvel D g•t, Lhita 

Section F-1334 (ASME Sectin M. Appendix F) [6.6.21. states that dw limits for the 

Level D coodim are the minaiumu of 1.2 (S/F,) or (0.7S,/F,) times the comespooding 

limits for dw Level A condition. S. is ultimate temsile smess athe specified rack design 

•m e . Exuatiof of material properties for 304L stainless demontrates that 

1.2 times d yield ste is less than the 0.7 dm th ultim strength.  

Exceom to tie above geneal multiplier ate the following: 

a) Stresses in shear shall not exceed the lesser of 0.72S, or 0.42S,. In the case of the 

Austenitic Stainless matial used here, 0.72.S, governs.  

b) Axial Compressin Loads shall be limited to 2/3 of the calculated buckling load.  

c) Combined Axial Compression and Bending - Thn. ,quations for Level A conditions 

shall apply except that: 

F. = 0.667 x Buckling Ioad/ Gross Section Area.  

and t term F.s and F',, may be increased by the factor 1.65.  

d) For welds, the Level D allowable maximum weld stress is wnt specified in 

Appendix F of the ASME Code. An approprate limit for weld throat stress is 

conservatively set here as: 

F. = (0.3 Sj x factor 

where: 

factor - (Level D shear stress limrit)/(Lcvel A shear stress limit) 

6.6.3 pinmew "h L Stress FaCtors 

For mooveniewe. the stress results are presented in dimensionless form. Dtmensionless itress 

factors am defid as the ratio of the acmal developed stress to the specified limiting ,.alue 

The limiting value of each stress factor is 1.0. based'on the allowable strengths for each Ilevel.  

for Levels A. B. and D (where 1.2S, < .7S,) 
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The gsre fatwors rc d ame:

R, - Ratio of diW temile or compressive sess on a net section to its allowable 

vahe (now pedestals only resist compression) 

- Ratio of gross shear on a M section in the xdirection to its allowable value 

= Ratio of maximum x-axis bending stress to its allowable value for the section 

R, = Ratio of maximum y-axis beading stress to its allowable value for the section 

= Combined flexure and compressive factor (as detfied in the foregoing) 

- Combined flexure and tension (or compression) factor (as defined in the 

foregoing) 

R, = Ratio of gross shear on a net section in the y-direction to its allowable value
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Ti[s&,4 and T iading Co•gnbh m for Spe= Fuel Ra-ks

The applicabe loads and their cotbinmtiou which must be comidered in the seismic analysis 

of rack modus a excerpted from Refs. [6.1.2] and 16.6.3].  

The load cmbiiom considered are identified below: 

Loafing Combination Service Level 

D + L Leel A 
D+L+T 
D+L+T*+ 

D + L + T" + E Level B 

D+L+.Ta+Prevl 
D + L + T"o + E' Level D 

D + L + To + F4 The functional capability of the fuel racks 

Fmus be demotrated.  

D o Dead weight-induced loads (inchlding fuel assembly weight) 

L = Uve Load (not applicable for the fuel rack. since there are no moving 
objects in the rack load path) 

Pf - Upward force on the racks caused by postulated stuck fuel assembly 

Fd = Impact force frim accidental drop of the heaviest load from the 
maxnnim possible height.  

E = Operating Basis Earfthuake (OBE) 
E' - Safe Shutdown Earthquake (SSE) 
To = Dieretial temperature induced loads (normal operating or shutdown 

condltion based on the most critical transient or steady state condition) 

To M Differetial temperature induced loads (the higbest temperamre 
aumciaged with the postulated abnormal design conditions) 

To and T. produce local thermal stresses. The worst thermal swess field in a fuel rack is 

obtained when an isolated storage location has a fuel assembly generating heat at maximum 

posmijated rate and surromnding storage locations contain no fuel. Heated water r.akes 

unobstucted contact with the inside of the storage wails. thereby producing maximum possible

HMIIcC ReCPCr H! •-

Holtec : rna-uaxR• '-mI)

6.6.4



terature differene between adjacent cells. Seondary stresses produced are limited to the 

body of the rack; that is. support pedestals do noc experience secondary (thermal) stresses.  

6.7 Par Simlmiom 

Whole Pool Multi-Rack (WPMR) simulations have been performed to investigate the structural 

itnegrity of each rack array. Pools C and D had separate rum performed for the SSE scismic 

event considering pools filled and partially filled with racks. The partially filled pools 

represent interim configurations subsequent to the installation campaigns identified for each 

pool in Figures 6.3.1 and 6.3.2. The configurations were considered with friction coefficients 

of 0.8, 0.2, and a guassian distribution with a mean of 0.5 (i.e.. random coefficient of friction 

(COF) with upper and lower limits of 0.8 and 0.2). The SSE simulations were performed and 

conservatively compared against the allowables for OBE events. This process eliminated the 

ued for performing OBE simulations to significantly reduce the number of runs needed. Due 

to the mild SSE earthquake postulated for Harris, this conservative evaluation technique 

yielded satisfactory design margins.  

The overturning check simulations were performed to determine the behavior of the highest 

aspect (width/length) ratio racks under both the OBE and SSE events. The overturrung check 

simulations considered a single rack (i.e.. no dynamic fluid coupling to walls or other racks) 

half full with fuel all loaded along the long side of the rack.  

The rack numbering schemes used to identify the racks in each simulation model are 

igtroduced in Figures 6.5.6 through 6.5.13 The circled rack numbers in die figures 

correspond to the rack numbers shown in the following tables 
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MWe ibliowig table presewn a couplete listing of tde skmzzadons dicused herin.  

Coumienatioo of the puraems described above resulted in the foilowig runs:

I Pad c (CaumapsI) 0.8 SSE 

2 Pool c(Cam- ismigf) 0.2 SSE 

3 pad c (CAM~p 1) Random SSE 

4 Pool c(Campa~ign11) 0.3 SSE 

5 Pool c(Camfhignli) 0.2 SE 

6 Pool C (Camuphg a) Random SSE 

7 Pool C(Cam~phIgU -FWOl 0.8 SSE 

PooldC (CampUsDi13-Full) 0.2 SSE 

9 Pool C (campap III -Full) Random SSE 

10 Pool D(Campaip 1) 0.3 SSE 

I1I Pool D(CAqMPOP1) 0.2 SSE 

12 Pool D(CainpowgDI) Random SSE 

13 Pool D (Campap U - Full 0.9 SSE 

14 Pool D(Cainmpaa11-Full) 0.2 SSE

�J fl jU�mnaey� ft . FuIfl Random
I -- n or- -e -1 - Full Rado 

16 Sin&HlteHtc Rack 04 OBE x .5 

)Vcrnunzn3 Check 

17 ~ g mjHohtcCRack 09 SSE I I1 

Overnurwng Cbeck

H,4tec !nrwTnmxhl)

SSE



6.8 ~ l itr imlrn eut 

The reslts from the MR216 runs may be seen. in the raw data output files. The NMR16 output 

filies archive all of the loads and displacement at key locations within each of the rack modules 

at every time step throughout the entir time history duration. However, due to the huge 

quantit of output data, a post-processor is used to scan for worst case conditions and develop 

the stress factors discussed in subsection 6.6.3.  

Further reduction in this bul of information is provided in this section by extracting, the worst 

case values frim the parameters of interest; namnely displacements, support pedestal forces, 

imatloads, and stress factors. This section also summarizes other analyses performed to 

develop and evaluate structural member stresses which are am determined by the post 

process".  

A tabulated summary of the maximum displacement for each simulation is provided below with 

the iocation/directiotl terms defined as follows: 

uxt displacement of top corner of rack, relative to the slab, in the East-West direction 

for pool C racks and in the North-South direction for pool D rack modules.  

uyt . displacement of top corner of rack, relative to the stab, in the North-South direction 

for pool C racks and in the East-West direction for pool D rack modules.  

Simulations 16 and 17 were performed to evaluate the potential fo'r overturning of a single 

Holtec rack isolated in the pool without any fluid coupling to adjacent racks or walls. This 

simulation was performed tr account for fth unlikely possibility of a seismic event occurring 

during the installation process.  
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Tte foUowif maximum rack dispb;CMS (in inches) are obtaiwd for each of the runs:

Poo Even Run COF Maximun Lacadon/ Rack 

I ~(inebe) 

Poo C Caw. 4I SSE 1 0.8 1.132 Un 16 

SSE 2 0.2 0.631 uyt 5 

SSE 3 Random 0.8 73u 16 

Pad C C-a.qma g SSE 4 0.8 1.494 un2 

SSE 5 0.2 0.917 Uuxt 

SSE 6 Rmnom 0.378 uxt 16 

pa CCampaignW 7 0.8 0.617 U29 

SSE a 0.2 0.740 u• 1 

SSE 9 Random 0.64 uy 3 

Po•l D Cam•p I SSE 10 0.8 0.520 2 

SSE 11 0.2 0.390 uyt 3 

SSE 12 Random 0.521 uJU 2 

Poo D Campaig SSE 13 0.8 0.575 uyt I

Tipom: Sigek Ho1tc Rack 

Tipo'ver: Singl HOlWC Rack

OBE 

eccc

14

Ii

16 

117

0.2
CCO 02_

Random

0.5 

na

0.576

IIII . ' ¶

i 054 uvt

PWR 

PWR

The largest dispLacement of 1.494 occurs in run 4 for rack 28 in the X direction. Since this 

displacement maintains the centroid of the rack well within the boundaries represented by the 

support pedestals, there is no possibility of rack overturning (ripover).  
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6.8.2 ei yeaiest Forces 

PedesWd number I for each rack is located in the +X. -Y corner of each rack. Numbering 

eascs couwgerclockwise around the periphey of the rack. The following bounding vertical 

pedes=a forces (in kips) are obtaind for each run:

POo Evau Run COF .JLazimum Rack Ped.  
Pedestal Lead Okips) 

- - -) 

Pool C C-Mepzu I SSE I1 0.8 122 5 4 

SSE 2 0.2 115 5 4 

SSE 3 Random 123 5 I 

Pood C CPI.p o 1 SSE 4 0.S 153 5 2 

SSE 5 0.2 121 9 2 

SSE 6 Random 134 9 1 

P c C _Aig in SSE 7 0.8 113 7 4 

SSE a 0.2 110 9 1 

SSE 9 Random 122 26 I 

Pad D Ca,,i,, I SSE 10 0.3 118 5 4 

SSE I1 0.2 112 5 1 

SSE 12 Random 114 5 4

fJ f' tlmmnnmn I!

jPO

SSE 13 0.8

SSE 14 0.-2 1 L6 11 4 

SSE is Random 130 I4

As may be seen. the highest pedestal load is 153.000 lbs and occurs in run 4 for pedestal 2 of 

rack 5. Figure 6.8.1 provides a plot of the vertical force of this pedestal transmitxed to the 

bearing pad over the entire duration of the SFP. 0.8 COF. SSE. campaign 11 simulation 
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6.8.3 pedj Fi: Forces 

The maximutm (x or y direton) sbear load (in kips) bounding all pedestals for each simulation 

ae repon•ed below and are obtained by inspection of the compltet tabular data.

Pool Event

Pool C Campaign I 

Pol C i•pU

SSE

- . - . 1 Maxim Rack
Runl

1

COF

0.8 46

Malximum Frkdtion 

(kips)

I - I

SSE 0.2
- 4-4 � T 41.7

SSE 3 Ranom
L __ .,9mmum~

SSE.  

SSE

4 

5

0.8 

0.2
"44.2 
2-2.2

R1

S
1 

13 

13 

9

SSE 6 Random 40.9 1 

Pool C Camnpp JLU SSE 17 0.8 43.4 3 

SSE 8 0.2 19.7 7 

SSE 9 Random 45.4 26 
-Pool D ýCampaign I SSE to 0.8 45 6 1 

SSE it1 0.2 19 7 2 

SSE 12 Rwa~uom 3,, 4t 

Pool D CaUVA~nII SSE 13 08g.• 

SSE 14t 0.2 1-.3 

SSE 05 Razd.. ý4.., L4 I

E

I

P,-tcc

I

I

460.$

22.3

41.7



A fteesmling rack, by definiion, Ls I strucuM= subject to poenuial impacts during a seismic 

evem. IquOc arise from raffling of the fuel assemblies in the storage rack locations and. in 

so= imtases. frm localized imputs between the racks, or between a peripheral rack and the 

pool Wa. The followimg sec•ons discuss the bounding values of these imnait loads.  

6.8.4.1 Bad tIn R-Ik ImV

As is often the case with close rack spacing. some rack to rack impacts occur. The following 

imiantazous maximum impact forces and locations are identified for each of the simulations 

Perfomed. Listings ame only given for those simulations within which an impact occurred.  

The elmCn ambering is identified in Figures 6.5.6 through 6.5.13.
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Rum l-pac Load DMem Locacm Riu Impact LoAd. nenw Locatio 

WkPa) (kUP)

3 8.1 6w TOP 6 4.9 799 TOP 

4 5.3 736 TOP 6 8.1 817 TOP 

4 8.1 759 TOP 6 8.1 818 Top 

4 8.1 760 TOP 6 1.2 827 TOP 

4 8.1 781 TOP 6 8.1 828 TOP 

4 8.1 782 TOP 6 8.1 835 TOP 

4 8.1 799 T 6 8.1 836 TOP 

4 8.1 _ Top 6 1.9 914 Top 

4 8.1 817 TOP 6 1.8 946 Bottom 

4 8.1 818 Tp 6 8.1 949 Top 

4 8.1 827 TOP 6 8.1 950 TOP 

4 8.1 828 TOP 6 8.1 979 

4 8.1 835 Top 6 8.1 980 Top 

4 8.1 836 TOP 6 2.6 982 Bottom 

4 8.1 907 Top 6 8.1 986 Top 

4 8.1 908 TOP 6 12.9 992 Bottom 

4 8.1 913 T 7 8.1 913 Top 

4 8.1 914 TOP 7 81. 914 Top 

4 8.1 979 TOP 7 5.3 94, Top 

4 8.1 980 Top 7 0.8 'J0 Tap 

5 6.7 . 736 TOP 8 8.0 991 Bottom 

5 16.7 743 Bottom 8 113 992 Bottom 

5 7.7 744 Bottom 9 8.1 913 Top 

1 011 T,,

4.5 

22.1 

16.1

0
9 CA v Th•.

950 1 T,1P
I 

I ''' � � 

____________

778 

813 I 9 78

5 1 

5 
LU

ch-
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6.8.4.2 Rack- to Wall _mmacts 

Storage racks do not impact the pool walls under any simulation.  

6.8.4.3 Fuel to Cell Wall I Mnact Ia,4 

A review of the results from each simulation allows determination of the maximum 

instamaueous impact load between fuel assembly and fuel cell wall at any modeled impact site.  

The maximum values obtained are reported in the following table

Poo Even RAM COF Maximum Fuel Rack - iAd 

Pool C Caumpain I SSE I 0.5 532 2 

SSE 2 0.2 562 5 

SSE 3 Random 605 2 

Pool C Campaig• SSE 4 0. 53 t 25 

SSE 5 0.2 548 9 

SSE 6 Random 535 22 

Pool CCampaignUl SSE E 7 0.3 - 525 17 

SSE 6 0.2 527 17 

SSE 9 Random 515 17 

Pool D CampaiI SSE 10 0.5 473 1 

SSE 11 0.2 591 4 

SSE 12 Random 473 1 

PoolD Campain I SSE 13 472 12 
r-z I - I12

SSE 14 0.2 462
SS-E
SSE 15 Random 472

__j�I�3 I

12

The maximum fuel to cell wall impact load is 605 pounds.  

loads of this magnitude will not damage the fuel assembly

Based on fuel manufacturer's data.
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6.9 Iat Sntrnal Ev21iation

6.9.1 . 2,-k Din-M nsionles, Stress Factors for level B and D Loading 

The veric.al and shear forces at the bottom casting-pedestal interface are available as a function 

of time. The maximum values for the stress factors defined in Section 6.6.3 can be determined 

for every pedestal in the array of racks by scanning this data to select the limiting loads and 

performing calculations to determine member stresses. These two tasks are performed by a 

post-processor. With this information available, the structural integrity of the pedestal can be 

assessed and reported. The net section maximum (in time) bending moments and shear forces 

can also be determined at the bottom casting-rack cellular structure interface for each spent fuel 

rack in the pool. This allows the evaluation of the maximum stress in the limiting rack cell 

(box).  

The tables presented in this section provide limiting stress factor results for male and female 

pedestals, and for the entire spent fuel rack cellular cross section just above the bottom casting.  

These locations are the most heavily loaded net sections in the structure so that satisfaction of 

the stress factor criteria at these locations ensures that the overall structural criteria set forth in 

Section 6.6.1 are met.  

The tables below develop stress factors for all of the SSE (Level D) simulations based on the 

associated SSE allowables. However, as stated above the intent is to evaluate the stresses 

developed from the SSE loadings with the allowables associated with OBE (Level B). Since 

the OBE allowables are I/ of the SSE allowables, this comparison may be conservatively 

performed by reducing the acceptable stress ratio to 0.5. This is very conservative. since the 

actual OBE loads which should be compared against the OBE allowable would be much lower 

than the SSE loads herein.  

.ioltec ,inter--:ntUI 6-.' Hice• R'.r' =I " '=V)



6.9.1.1 Rack Cell SUtres Factors 

Te rack celi dimensionless stress factors for each of the simulations are as follows: 

Pool Event Run COF Maximum R6 Rack 
Stress Factor 

Pool C Camp.ai I SSE 1 0.8 0.494 11 

SSE 2 0.2 0.289 9 

SSE 3 Random 0.384 9 

Pool C Campaign a SSE 4 0.8 0.454 6 

SSE 5 0.2 0.221 13 

SSE 6 Random 0.452 6 

Pool C Campaip 1III SSE 7 0.8 0.409 3 

SSE 8 0.2 0.266 3 

SSE 9 Random 0.432 24 

Pool D Campaign I SSE 10 0.8 0.230 1 

SSE 11 0.2 0.224 3 

SSE 12 Random 0.230 1 

Pool D Cam 1aihD SSE 13 0.8 0.224 11 

SSE 14 0.2 0.227 3 

SSE 15 Random 0.232 2 

The values for all other defined stress factors arn also archived. As may be seen, all of the 

stress factors are well below 1.0. Therefore, the stresses developed during SSE conditions* 

remain below the allowable SSE range and the rack modules are satisfactory to withstand the 

loadings. Note that stress factors for these SSE simulations are calculated based on SSE 

allowable strengths. However, since none of the stress factors exceed 0.5. the rack structures 

also adequately withstand the OBE conditions.  
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6.9.2 ftdtaI 'Mmd' Shear Strs 

The average shear stress in the thread engagement region is given below for the limiting 

pedestal in each simulation.  

Pool CCampaignlIl SSE 1 0.8 4.632 71 

SSE 8 0.2 4.392 9 

SSE 3 Randoma 4.607 26 

Pool DCa*Pa4UI SSE 10 0.8 5.7031 5 

SSE 51 0.2 4.8532 9 

SSE 12 R~andom 5.9019 9 

Pool D CampaignlhI SSE 13 0.8 3.0035 5 

SSE 14 0.2 2.952 I 

SSE is R~andom 3,307 1 

The ultimate strength of the female part of the pedestal is 66,200 psi. The yield stress for the 

female pedestal material is 21.300 psi. as shown in Table 6.3 1. The m~ale pedestal material 

has much greater strength and is therefore not a controlling factor in the design. The allowable 

shear stress for Level B conditions is 0.4 times the yield stress which gives 8,520 psi- The 

allowable shear stress for Level D conditions is the lesser of: 0.72 S~=15.336 psi' or 0 42 S, 

=27,804 psi . Therefore, the former criteria controls.  
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The largest thread shear stress computed by the post-processor is 5,731 psi. Since this value is 

below the allowable stresses for both OBE and DBE conditions, the thread shear stresses are 

within the acceptable range.  

6.9.3 L2cl Szmress Due to TcV= 

Impact loads at the pedestal base (discussed in subsection 6.8.2) produce stresses in the 

pedestal for which explicit stress limits are prescribed in the Code. The post-processor reports 

the stress factors in the pedestals which are developed, in part, from these impact stresses.  

TUe reported pedestal stress factors are included in the discussion above in Section 6.9.1.1 

along with the rack cell stress factors. However, the post-processor does not develop stress 

factors for the localized areas of the cellular and baseplate regions of the racks which 

experience fuel to cell wall, rack to rack, and rack to wall impact loads. These impact loads 

produce stresses which attenuate rapidly away from the loaded region. This behavior is 

characteristic of secondary stresses.  

Even though limits on secondary stresses are not prescribed in the Code for Class 3 NF 

structures, evaluations were made to ensure that the localized impacts do not lead to plastic 

deformations in the storage cells which affect the subcriticality of the stored fuel array.  

a. Impact Loading Between Fuel Assembly and Cell Wall 

Local cell wall integrity is conservatively estimated from peak impact loads. Plastic 

analysis is used to obtain the limiting impact load which would lead to gross permanent 

deformation. Table 6.9.1 indicates that the limiting impact load (of 3.238 lbf. including 

a safety factor of 2.0) is much greater than the highest calculated impact load value (of 

605 lbf. see subsection 6.8.4.3) obtained from any of the rack analyses. Therefore, fuel 

impacts do not represent a significant concern with respect to fuel rack cell 

deformation.
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b. Inact eten mi= ak

As may be seen from subsection 6.8.4.1, the bottom (baseplate) of the storage racks 

will impact each other at a few locations during seismic events. Since the loading is 

preeted edge-on to the 3/4" baseplate membrane, the distributed stresses after local 

deformation will be negligible. The impact loading will be distributed over a large ar. a 

(a significant portion of the entire baseplate length of about 50.4 (minimum) inches by 

its 3/4 inch thickness). The resulting compressive stress from the highest impact load 

of 26,200 lbs distributed over 37 sq. inches is only 708 psi, which is negligible.  

Therefore, any deformation will not effect the configuration of the stored fuel.  

Additional impacts will be experienced at the tops of some storage racks. These 

impacts will result in local yielding of the rack cell walls whenever the load exceeds 

8,100 lbs. However, localized damage from all of these impacts occurs above the fuel 

active region. The fuel configuration and poison areas remain unaffected. Therefore.  

these impacts are acceptable.  

6.9.4 Assessnent of Rack Fatimie Margin 

Deeply submerged high density spent fuel storage racks arrayed in close proximity to each 

other in a free-standing configuration behave primarily as a nonlinear cantilevered structure 

when subjected to 3-D seismic excitations. In addition to the pulsations in the vertical load at 

each pedestal, lateral friction forces at the pedestal/bearing pad-liner interface, which help 

prevent or mitigate lateral sliding of the rack, also exert a time-varying moment in the 

baseplate region of the rack. The friction-induced lateral forces act simultaneously in x and y 

directions with the requirement that their vectorial sum does not exceed uV, where a is the 

limiting interface coefficient of friction and V is the concomitant vertical thrust on the liner (at 

the given time instant). As the vertical thrust at a pedestal location changes, so does the 
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maximtm friction force, F. that the interface can exert. In other words, the lateral force at the 

if r rface, F, is given by 

F s •I N (v) 

where N (vertical thrust) is the time-varying function of T. F does not always equal kN; 

ratber, AN is the maximum value it can attain at any time; the actual value, of course, is 

determined by the dynamic equilibrium of the rack structure.  

In summary, the horizontal friction force at the pedestal/liner interface is a function of time; its 

magnitude and direction of action varies during the earthquake event.  

The time-varying lateral (horizontal) and vertical forces on the extremities of the support 

pedestals produce stresses at the root of the pedestals in the manner of an end-loaded 

cantilever. The stress field in the cellular region of the rack is quite complex, with its 

maximum valuee located in the region closest to the pedestal. The maximum magnitude of the 

stes depends on the severity of the pedestal end loads and on the geometry of the 

pedestal/rack baseplate region.  

Alternating stresses in metals produce metal fatigue if the amplitude of the stress cycles is 

sufficiently large. In high density racks designed for sites with moderate to high postulated 

seismic action. the stress intensity amplitudes frequently reach values above the material 

endurance limit, leading to expenditure of the fatigue "usage" reserve in the material.  

Because the locations of maximum stress (viz., the pedestal/rack baseplate junction) and the 

close placement of racks, a post-earthquake inspection of the high stressed regions in the racks 

is not feasible. Therefore, the racks must be engineered to withstand multiple earthquakes 

without reliance of nondestructive inspections for post-earthquake integrity assessment. The 

fatigue life e,,aluation of racks is an integral aspect of a sound design.  
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The tim-bistory method of analysis, deployed in this report, provides the means to obtain a 

.Pie cyce history of the stress intensities in the highly stressed regions of the rack.  

Having detnnined the amplitude of the stress intensity cycles and their number, the 

c~umlative damage factor, U, can be determined using the classical Miner's rule 

u 

Ni 

where n, is the mnmber of stress intensity cycles of amplitude q, and N, is the permissible 

nmber of cycles corresponding to oi from the ASME fatigue curve for the material of 

construction. U must be less than or equal to 1.0.  

To evaluate the cumulative damage factor, a finite element model of a portion of the spent fuel 

rack in the vicinity of a support pedestal is constructed in sufficient detail to provide an 

accurate a&ssment of stress intensities. Figure 6.9.1 shows the essentials of the finite 

element model. The finite element solutions for unit pedestal loads in three orthogonal 

Arections are combined to establish the maximum value of stress intensity as a function of the 

three unit pedestal loads. Using the archived results of the spent fuel rack dynamic analyses 

(pedestal load histories versus time), enables a time-history of stress intensity to be established 

at the most limiting location. This permits establishing a set of alternating stress intensity 

ranges versus cycles for several seismic events. Following ASME Code guidelines for 

computing U, it is found that U =0.464 due to the combined effect of 21 SSE events. This 

cumulative damage factor is below the ASME Code limit of 1.0 and therefore, fatigue failure 

is not expected. Selection of 21 SSE events represents a conserv:'ive evaluation compared to 

other previous fatigue assessments which ,ere based on the damage resulting from 10 SSE 

events, as discussed in the Harris FSAR.
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6.9.5 Weld.Stresse

Weld locatiom subjected to significant seismic loading are at the bottom of the rack at the 

baseplate-to-cell connection, at the top of the pedestal support at the baseplate connection, and 

at cel-to-cel connectionm. Bounding values of resultant loads are used to qualify the 

conmections.  

a. Ba__ te-t-Rack Cel Welds 

Referene [6.6.1] (ASME Code Section [I. Subsection NF) permits, for Level A or B 

conditions, an allowable weld stress v = .3 S, = 19860 psi. As stated in subsection 

3.4.2 the allowable may be increased for Level D by the ratio (15336/8520) - 1.8.  

giving an allowable of 35,748 psi.  

Weld dimensionless stress factors are produced through the use of a simple conversion 

(ratio) factor applied to the corresponding stress factor in the adjacent rack material. A 

2.15 factor for PWR racks is based on the differences in material thickness and length 

versus weld throat dimension and length: 

0.075 * 8.375 
Ratio = . = 2.15165 

0.0625 * 0.7071 * 7 

Similarly, a 1.49 factor for BWR racks is developed as follows: 

0.075 * 6.135 
Ratio = 0.075 * 6.135 = 1.48736 

0.0625 * 0.7071 * 7 

The highest predicted weld stress for DBE is calculated from the highest R6 value (see 

subsection 6.9. 1. 1) as follows:
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R6 * [(0.6) FA * Raio 

0.494 [(0.6) 21,3001*2.144 = 13.574 psi 

this value is less than the OBE allowable weld stress value, which is 19,860.  

rherdfoi, all weld stresses between the baseplate and cell wall base are acceptable.  

b. Bgel•. CAijm- C- Welds 

The weld between the baseplate and support pedestal are evaluated by development of a 

finite element model of the bearing pad/base plate interface and appropriate application 

of the maxinylm pedestal loads. The maximum weld stress was determined to be 

10,194 psi, which is much less than the OBE allowable weld stress value of 19,860 psi.  

The results are also shown in Table 6.9.1.  

C. Ceall-to-Cell Welds 

Cell-to-cell connections are made using a series of connecting welds along the cell 

height. Stresses in storage cell to cell welds develop due to fuel assembly impacts with 

the cell wall. These weld stresses are conservatively calculated by assuming that fuel 

assemblies in adjacent cells are moving out of phase with one another so that impact 

loads in two adjacent cells are in opposite directions; this tends to separate the two cells 

from each other at the weld.  

Table 6.9.1 gives results for the maximum allowable load that can be transferred by 

these welds based on the available weld area. An upper bound on the load required to 

be transferred is also given in Table 6.9.1 and is much lower than the allowable load.  

This upper bound value is very conservatively obtained by applying the bounding rack 

to-fuel impact load from any simulation in two orthogoral directions simulta•eously.  

Holtec blm;nerA1OUI 
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and iwnakip tt r ml by 2 to: for die sizmalmzsu impact of two 

WMbfg Am qapii ainl7 M 1kn cannertion tbenyields the upper bound load 

tow be tu= d. It is mn ftm 1k r ts in Table 6.9.1 that the calculated load is 

voil below ft aflovabk.  

6.9.6 A i 0 Pad 

To proma ts pool sab " l bib locald dynamic loadings. baring pads are pLWacd 

bettmhe pedestal base and te slab. Fue rack pedestals impact on these baring pads 

xining a isemn eve= and pedestal loading a tranmffed to tk lin-er. Baring pad dimensions 

am• Mlto crmme that the average pressure on the slab surface due to a static load plus a 

dymmic impect load does not exceed the American Concrete Institute, ACI-349 [6.9. 11 limit 

on bearing pes•mus. Section 10.17 of [6.9.21 gives the design bearing strength as 

, = 4(.85 k')e 

whet 4o - .7 and f' is the specified conrete strength for the spent fuel pool. e = 1. except 

when tk supporting surface is wider on all sides than t1e loaded area. In zhat case, E = 

(A2/A,). but not more than 2. A, is the actual loaded area. and A, is an area greater than A, 

and is defined in [6.9.21. Using a value of e > I includes credit for the confining effect of the 

surrounding concrete. It is noted that this criteria is in conformance with the ultimate strength 

primary design methodology of the Awnican Concret Institute in use since 1971. For Harris, 

th concrete compressive strength is f:' = 4,000 psi. The allowable bearing pressure is 

comervatively computed by taking e =1 to account for lack of total concrete confinement in the 

leak chase region and a sumrss reduction factor of 4=O 7. Thus, the maximum allowable 

concrete bearing pressure is 2.380 psi.  

The maximum vetiical pedestal load is 153,000 lbs (SSE event). The bearing pad se'e.ted is 

1.5" thick, austenitic stainless steel plate stock. The average pressure at the pad to liner 

Hota mIer--aomw 
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bmf3 is Ctmqd and compaw against the above--m iond limit. Calculations show that 

the avege F at the slab/M interface is 2,168 psi which is below the allowable value 

of 2,380 psi. providing a a r of safey of I. 1.  

Tbenfor, the bearing pad desig devised for the Harris pools C and D is deemed appropriate 

for th puecri-bed loadiWg.  

6.9.7 Level-A Evlamfif 

The Level A condition is not a governing condition for spent fuel racks since the general level 

of loading is far less than Level B loading. To illustrate this. the heaviest (fully loaded) spent 

fuel rack (which is an 1 lX9 PWR rack) is considered under the dead weight load. It is shown 

below that the maximum pedestal load is low and that further stress evaluations are 

LEVEL A MAXIMUM PEDESTAL LOAD 

Dry Weight of La'gest PWR Holtec Rack = 15.700 lbf t 

Dry Weight of 99 PWR Fuel Assemblies = 158,400 lbf 

Total Dry Weight f 174,100 lbf t 

Total Buoyant Weight (0.87 x Total Dry Weight) = 151,467 lbf 

Load per Pedestal = 37,867 lbf 

The stress allowables for the nmrrmal condition is the same as for the upset condition. An upset 

condition pedestal load may be conservatively (bounded on the low side) determined for the 

Conservative weight corresponding to the heaviest rack, which is a BWR storage 

rack. The heaviest PWR rack nominal weight is 15,620 lb.  

"14 This weight exceeds the weight of the heaviest fully loaded BWR rack, which is 

[15,700 lb + (13x13) x 680 Ib] = 130,620 lb.

Hohec Repon HI.9'7 1760
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purpo f ofugnarmg with de load above by dividing the DBE pedesta load by a factor of 

2.0. This wouid result in an OBE pedestal load of 153,000+2-76,.50, which is still much 

greater than the calculated Level A load. Since this load (and the corresponding stress 

ftrugbmi ft d rack mbers) is much gVree than the 37,867 lb load calculated above, the 

Upset (OBE) condition conrols over normal (Gravity) condition. Therefore, no further 

evaluation is ecsmmy for Level A.  

6.10 Hvdrdvnamic Loads on Pool Walls 

The maximum hydrodynamic pressures (in psi) that develop between the fuel racks and the 

spent fuel pool walls will occur at those conditions and locations of greatest relative 

displacemnts. The greatest displacement was shown in Section 6.8.1 to be 1.494 inches, 

which occurs in rack 28 under simulation number 4. The maximum bydrodynamic pressure 

during this simulation was determined to be 19 psi. This hydrodynamic pressure was 

comidered in the evaluation of the Fuel Handling Building and Pool structure.

Holtec Report HI-9717�J
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6.11

* Time hiswy simltiom , ianuding all non-lizcar imp and interface friction effects, 

have be= applied to evaluate d asucral margim in dth Holtec spen fuel racks.  

* T1 totalty of simulatiom provide an extensive set of results for loads, stresses, and 

displ, which taken togetwr, demonstrate that the spent fuel racks meet the 

input speciaion and the governing Codereurmns 

0 Evaluation of structural margins have been performed for the array of racks in each 

pool with all racks loaded with fuel. The requirements of the specification and the 

governing Code documents are met for Level A, Level B, and Level D conditions.  

0 Based on all results presented in tabular form above the spent fuel racks are 

demonstrated to be acceptable for the service intended.  

Holt= Imenuiota 6-42 Holtec Repon HI-97l't")



6.12

[6.1.11 USNRC NUREG-0800, Standard Review Plan, June 1987.  

[6.1.21 (USNRC Office of Technology) *OT Position for Review and 

Acceptance of Spent Fuel Storage and Handling Applicationsu, dated 

April 14, 1978, and January 18, 1979 amendment tbereto.  

[6.2.1] Soler, A.I. and Singh, K.P.. 'Seismic Responses of Free Standing Fuel 

Rack Constructions to 3-D Motionso. Nuclear Engineering and Design.  

Vol. 80. pp. 315-329 (1984).  

[6.2.2] Soler, A.I. and Singh, K.P., "Some Results from Simultaneous Seismic 

Simulations of All Racks in a Fuel Pool, INNM Spent Fuel 

Management Seminar X, January, 1993.  

[6.2.31 Singh, K.P. and Soler, A.I., "Seismic Qualification of Free Standing 

Nuclear Fuel Storage Racks - the Chin Shan Experience. Nuclear 

Engineering International, UK (March 1991).  

[6.2.4) Holtec Proprietary Report HI-961465 - WPMR Analysis User Manual 

for Pre&Post Processors & Solver, August. 1997.  

16.4.11 USNRC Standard Review Plan, NUREG-0800 (Section 3.7.1. Rev. 2.  

1989).  

[6.4.21 Holtec Proprietary Report HI-89364 - Verification and User's Manual 

for Computer Code GENEQ, January. 1990.  

[6.5.11 Rabinowicz, E.. *Friction Coefficients of Water Lubricated Stainless 

Steels for a Spent Fuel Rack Facility." MIT, a report for Boston Edison 

Company. 1976.  

16.5.21 Singh. K.P. and Soler. A.I., 'Dynamic Coupling in a Closely Spaced 

Two-Body System Vibrating in Liquid Medium: The Case of Fuel 

Racks.* 3rd International Conference on Nuclear Power Safety.  

Keswick. England. May 1982.  

[6.5.31 Fritz. R.J., *The Effects of Liquids on the Dynamic Motions of 

immersed Solids.* Journal of Engineering for Industry. Trans of the 

ASME. February 1972. pp 167-172.  

Hotiwc Intem~ora 
Ho.itec Reporl HI -j"'o



16.5.41 Levy, S. and Wilkinson. J.P.D.. "Th Conponent Elemet Method in 
Dyamics with Applkation to Earthquake and Vehicle Engineervig.  
McGraw Hill. 1976.  

16.5.51 Paul, B.. "Fluid Coupling in Fuel Racks: Correlation of Theory and 
Experimret', (Proprietary). NUSCO/Hohtec Report HI-88243.  

[6.6.11 ASME Boiler & Pressure Vessel Code, Section M. Subsection NF. 1995 
Edition.

[6.6.21 ASME Boiler & Pressure Vessel Code. Section 11, Part D. 1995 Edition.

(6.6.31 USNRC Standard Rcview Plan, NUREG-0800 (Section 3.8.4. Rev. 2.  
1989).  

[6.9.11 ACI 349-85. Code Requirements for Nuclear Safety Related Concrete 

Structures. American Concrete [nstitute. Detroit. Michigan. 1985 

[6.9.21 ACI 318-95, Building Code requirements for Structural Concrete., 

American Concrete Institute. Detroit. Michigan. 1995.  

Tel. '



I ~ Table 6l.2.1 

PARTlIAL L UMI- OF FUEL RACK APPLCATIONS USING DYNARACK 

PATDOCKET NUMBER(s) YEAR 

Enrico Fermi Unit 2 USNRC 50-341 1980 

Quad Ciies_ I & 2 USNRC 50-254, 50-265 1981 

Rancho Seco USNRC 50-312 1982 

Grnind Gulf Unit I USNRC 50-416 1984 

Oyster Creek USNRC 50-219 1984 

Pilgrim USNRC 50-293 1985 

V.C.SIM USNRC 50-395 1984 

Diablo Canyon Units 1 & 2 USNRC 50-275. 50-323 1986

a--- vi..;.. 1 A�

Vogle Unit 2 

St. Lucie Unit I 

Millstone Point Unit I 

Chinshan 

D.C. Cook Units I & 2 

dian Point Unit 2 

Three Mile Is!an Unit t 

Jam-s A. FitzPatrick 

Shearon Harris Unit 2 

HgN Creek

USNRC 50-454. 50455 1987 

USNRC 50-456, 50-457 1987 

USNRC 50-425 1988 

USNRC 50-335 1987 

USNRC 50-245 1989 

Taiwan Power 1988 

USNRC 50-315. 50-316 1992

USNRC 50-247 199) 

USNRC 50-289 1991 

USNRC 50-333 199) 

USNRC 50-401 1991 

USNRC 50-154 I19"•) 

* o ,

U 

1=- -Bmidwood 
Units 

rB w::



Table L2.1 

.,_-.. , ama., rg m.rA .WU RACK APPLIAIONSM USING DYNA-ACK

Beaver V 

Salem Ui 

Ulchin L 

YoonggW 

Kori-4 ,

alley Unit I
1992

USNRC 50-272. 50-311 1993

USNRC 50-352.50-353 1994 

rit I KINS 1995 

nmg Units l &-2  KINS 1996 

KINS 1996

Connecticut Yankee 

Angra Unit I 

Sizewell B

I1�NRC 50-213
V r2711 ..

I Izi

Uruted Kingdom

1996

1996

1996

Hkdtec antcruf-rJ

ITS RC 50-213 I i

PLANT DOCKET NUMBER(s) YEAR 

Kuo,,en. Units 1 & 2 Taiwan Power Compa 1990 

U-hini Unit 2 Korea Electric Power Co. 1990 

LApu Verde Units I & 2 Comision Federal de 1991 
Ekarcia 

Zion Station Units 1 & 2 USNRC 50-295.50-304 1992 

•_qoyah USNRC S0-327.50-328 1992 

I I-Sall Unit 1 USNRC 50-373 1992 

Duane Arold Energy Center USNRC 50-331 1992 

Fort Calhun USNRC 50-28•5 1992 

Nine Mile Point Unit I USNRC S0-220 1993



TAbl 63..1 
RACK MATERIAL DATA (00"F) 

(ASbIE - Sectim MI Pet D)

MmtUW

Young$$ Modulus 
E 

(DM)

Yield Struvgt 
Sy (57l

I -- v.

SA.24; 304L S.S.  

SA240. Type 304L (upper 
pa of support fee_).  

SA-564I-630 (lower part of 

support feet; age hardened 
at I 100°F)

27/6 x 10' 21,300

UPPORT MATERIAL DATA (0WF)

v -

27.6 x 10'

28.5 x 10W

21.300

1 I

a liaeSrnt
Su

66.200

140.000

H ,o '• !r.: ru tncAl jc 12 ; ... ,. 4* *;c " ..

106.3300

(Pd)

27 6 x W
66,200

66,200
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Table 6.5.2 

(MR216) NUMBERING SYSTEM 

FOR GAP ELEMENTS AND FRICTION ELEMENTS 

IN THE POOL D, CAMPAIGN I MODEL

_

-
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Table 6.5.2 

(MR216) NUMBERING SYSTEM 

FOR GAP ELEMENTS AND FRICTION ELEMENTS 

IN THE POOL D, CAMPAIGN I MODEL

.4 .:



* See Section 6.8.4 .3 .  

* Based on the limit load for a cell wall. The allowable load on the fuel assembly itself may 

be less than this value but Ls greater than 605 lbs.  

** Based on the fuel assembly to cell wall impact load simultaneously applied in two 

orthogonal directions.  

Hoi• ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~R- ':.•-'t•'je.•1H•'":•,,r4 1•"*

Table Gil.  

COMPANSON OF CONDN CAIC UNLATED LOADSISTRE&S$E 
Vs.  

CODE ALLOWA S 
AT iPACT AND WELD LOCATIONS

I,,,Iac[ doli DBE Caklula OBE Allowable 

Fuel as-embly/cell wall impact, lbf. 605 " 3.2380" 

Rack/baseplate weld, psi 13,574 19,860 
10,194A

Female pedestal/baseplate weld, psi
- 1 

1,711 ***

19.5w 
3.195

I'
1.711 000

%I%. $ 

I

10.194

tI ll.-Id I R lome lhf_



-m* NORTH

a' 

Si)

I. 43T 

'01VT 

rt'1. 1.,.; -IlR

PEASE II (KLL COUNT : 
324 CKLLS 
9316 CELLS

PIR 
olk

PvASE III CELL COUNT : 243 CELLS - PiR 
507 CEI.LS - DIR

TOAL CELL COUNT 927 CELLS - FIR 
2763 CELLS - DIR

PIIASEI) STORAGE CONFIGURATION FOR POOL C

6-53"111.1p INTItNATIONA,. REMOKT NI - 971760

I 1,1ccil 6-3. 1;



I .,875 _i - .625"( TYP, 

........ 83.36 NIN.

IHASF I CE1L COUNT: 
500 CELLS - IPK

PHASE I! CELL COUNT: 
525 CELLS - PIlR TOTAL CELL COUNT: 1025 CELLS - PVR

FI(;URiF 6.3.2; PHASED STORAGE CONFIGURATION FOR POOL 0

HoII•.TI,'.E INTRNATIONAI. RPORT HI - 971760

iiIJ 1u

237.79 MIN.

6-54

TIP .)J I



Harr Is PI a-, 
Spent Fuel 
X d Irec L toil 

Lal L

L Pool Timei History 
Bound Ing Spectra

Accel erograon.  (2% DOamptng)

1- - - I•j I I I I II 

.00 500.00 1000.00 1500.00 

T Lm•, (sec. X 100)

Figure 6.4.1
HI-97176

0.20

p

0.10

,, J. 00 .

t0.1I0 

0.9.;:0

ij,

I CC"



Harr Ls hi o, 
Spent. Fuel ol Ttme History Accelerogr.  

"Y dtrecLlo', Bounding Spectro (2% Damptng,

0.20

0)

0.10

0.00 

-0. 10 

Sj. 
?0 

0 500.00 1000.00 1500.00 

T~mo (sec. X 100)
Figure 6.4.2

HI-971760 6-i6

p.

U 
* 4.



Harris Plant 
Spent Fuel Pool Time History AcceIerogrom 

Z direction Boundtng SpecLro (2% DOmping)
%. 20 

0.10

500.00 1000.00 

T rm,, ( sec .
1500.00 

x 100)
HI-971760Figure 6.4.3

10 

J.1 

A., k



Horr Ls PI oa L 
Spen t Fue I Po,. T ime Hts Lory Acce I erogrom 

X d recL Ion Bound Lng Spectro (4% Domp Ing)

0.20

I. .1 - r-,ýV r - - - -- ----- I I I I I -I I 

1 

-- ."1.0 - .1---T-r , , , , , , , , ,i i i_ •-T

0.00 500.00 1000.00 1500.00 2000.00 

T mo (sec. X 100) HI-971760
14gI c I U l .'".'



0)0.20

10. 2 

,, 1.00

,, 1. 1 ()

I.

", .. . ,-(

30 
0

Spent Fuel P I Time History Accelerogro 

Y d trec L Lo L.,ound tng Spec Lr'o ( 4% Domp tng

500.00 1000.0 ol 

-Lm(? (sec. X 100)

Figure 6.4.5 A,_t) HI-97176C

I



0.40

/,- N 

U)

"0.20

,~0.00-

(U 
(9 
(9 -0.20

Harr Ls PI at) 
Spen t F-uel Foo I Time HL- tory Acce I erogrL 

Z d trecLton Bound Lng Spectra (4% Damp tng)

-0. 40-j-m 
0.00 500.00 1000-. u 

T m, mo (sec. X

1500.00 2000.00 

100)

Figure 6.4.6
HI-971761

6-60



++ 
+Holtec ProprietaruY 66



tioltec Propriewy



FIGURE 6.5.3; TWO DIMENSIONAL VIEW OF THE 

______7 
SPRING-MASS SIMULATION 
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FIGURE 6.5.4; RACK DEGREES-OF-FREEDOM FOR X-Z PLANE 

BENDING WITH SHEAR AND .BENDING SPRING

Holtec Proprietary
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FIGURE 6.5.5; RACK-TO-RACK IMPACT SPRINGS
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HARRIS SPENT FUEL POOL C 

FIGUIE 6.5.6; RAC II[PACT SPRING NUIBERING Pqyl( 'E (B)TTOU) 
I _ ýCAMPAIGN I
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HIRRIS SPENT FUEL POOL C 

FIGURE 6.5.7; RACI IIPACT SPRING NUMBIMING SCHEIE (TOP) 
CAIPAIGN I
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HARRIS SPENT FUEL POOL C 

FMGURE 6.5.8; RACK IIPAC' SPRING NUMBERING SCRERE (BTYOI) 
CAIPAIGNS It AND III 
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HAIRRIS SPENT FUEL POOL C 

FIGURE 6.5.9; RACI IIlPACT SPRING NUMBERING SCHEME (TOP) 
CAIPAIGNS 11 ANDII11 
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HARRIS SPENT FUEL POOL D 

FIGURE 6.5.10; RACK IMPACT SPRING NUMBERING SCHEME (BOTTOM) 
CAMPAIGN I 

Holtec Proprietary 
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HARRIS SPENT FUEL POOL D 

FIGURE 6.5.11; RACK IMPACT SPRING NUMBERING SCHEME (TOP) 
CAMPAIGN I 
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HARRIS. SPENT FUEL POOL D 

FIGURE 6.5.12; RACK IIPACT SPRING NUMBERING SCHEME (BOTTOM) 
CAMPAIGN II 
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HARRIS SPENT FUEL POOL D 

FIGURE 6.5.13; RACK IMPACT SPRING NUMBERING SCHEME (TOP) 
CAMPAIGN il 
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Figure 6.91 Rack Fatigue Analysis Model 
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H1-971760

6-751



7.0 FUEL 11ANDLING AND CONSTRUCTION ACCIDENTS

7.1 n 

The USNRC OT position paper [7.11 specifies that the design of the rack must ensure the 

functional integrity of the spent fuel racks under all credible drop events in the spent fuel pool.  

This section contains synopses of the analyses carried out to demonstrate the regulatory 

compliance of the proposed racks under postulated fuel assembly drop scenarios germane to 

HNP pools C and D.  

In addition to the postulated fuel assembly free-fall scenarios, a gate drop accident event was als 

considered. In this case., the ability of the pool structure to avert primary structural damage 

(leading to rapid loss of water) needs to be demonstrated.  

7.2 Descriotion of Fuel Handling Accidents 

Two categories of fuel assembly accidental drop events arc considered. In the so-called "shallow 

drnp" event, a fuel assembly. along with the portion of handling tool which is severable in the 

case of a single element failure. is assumed to drop vertically and hit the top of the rck I he 

"depth" of damage to the affected cell walls must be demonstrated to remain limited to the 

portion of the cell above the top of the "active fuel region", which is essentially the ekiation o" 

the top of the Boral neutron absorber. Fo meet this criterion, the plastic detbrination (it the rack 

cell wall should not extend more than 21.3 inches (downwards) from the top ,t'a MAW R r.ak I he 

distance separating the top of the rack from the Boral in the HWR racks i, I I 7i ntich 

Therefore. to be consenative the smaller HWR dimension of 13.75 inch,:s is selcted a., trhc 

maximum depth of damage of an object falling onto the top., of storage racks,

t 1. W , ..• :,, I I a -a' "•41



By observation, the drop of a PWR assembly onto a PWR rack is more limiting than any 

oeher combinatior of the two fuel types (PWR vs. BWR) with the two rack (PWR vs.  

BWR) types. This is obvious because of two reasons. The PWR assembly drop is a more 

severe case than the BWR assembly case, since the effect of the weight differences 

(approximatly 1600 vs. 680 lbs. respectively) far exceeds the effect of the differences in 

the impact cross-section zone (about 8.4 vs. 5.5 inches, respectively). The PWR storage 

rack cell controls as an impact zone over the BWR cell because it is larger (8.4 vs. 6.06 

inches, respectively) resulting in less capacity to withstand top of cell or baseplate impacts.  

(The nominal cell wall thicknesses of the two rack types is identical).  

In order to utilize an upper bound of kinetic energy at impact, the impactor is assumed to 

weigh 2,100 lbs and the free-fall height is assumed to be 36 inches. The impactor weight 

corresponds to the heaviest fuel (plus handling tool) which will be handled in pools C and 

D.  

It is readily apparent from the design of the rack modules described in Section 3, that the 

impact resistance of a rack at its periphery is less than its interior. Accordingly. the 

potential shallow drop scenario is postulated to occur at the periphery in the manner shown 

in Figure 7.2.1.  

Finally, the fuel assembly assemblage is assumed to hit the rack in a manner to inflict 

maximum damage. The impact zone is chosen to minimize the cross sectional area which 

experiences the deformation. Placement of the impact at the corner would reduce the 

impact zone area, but actually increases the cross-sectional area experiencing deformation.  

Impact at the corner would involve the crushing of two cell walls under the dynamic 

impact. Therefore, impact on only one cell wall is chosen to simulate the worst case 

accident. Figure 7.2.2 depicts the impacted rack in plan view.  

l{oltec tn t i'at u.I ' -, H.,r.icrn.,,r" "



The second class of "fuel drop event" postulates that the impactor falls through an empty 

storage cell impacng the rack baseplate. This so-called *deep drop* scenario thmtens the 

smac iral intgrity of the "bascplae. If ft baseplate is pierced. then the fuel assembly 

might damage the pool liner (which at 3116" is rather thin) and create an abnormal 

condition of the enriced zone of fuel assembly outside the *poisoned" space of the fuel 

rack. To prelude damage to th pool liner, and to avoid the potential of an abnormal fuel 

storage configuration in the aftermath of a deep drop event, it is required that the baseplate 

remain unpierWed and that the maximum lowering of the fuel assembly support surface is 

less than the distance from the bottom of the baseplate to the liner.  

The deep drop event can be classified into two scenarios, namely, drop through cell located 

above a support leg (Figure 7.2.3), and drop in an interior cell away from the support 

pedestal (Figure 7.2.4).  

In the former deep drop scenario (Figure 7.2.3), the baseplate is butucssed by the support 

pedestal and presents A hardened impact surface, resulting in a high impact load. The 

principal design objective is to ensure that the support pedestal does not pierce the lined.  

reinforced concrete pool slab.  

The baseplate is not quite as stiff at cell locations away from the support pedestal (Figure 

7.2.4). Baseplate severing and large deflection of the baseplate (such that the liner would 

be impacted) would constitute an unacceptable result.  

7.3 Description of the Rack Drop Accident 

The drop of a rack above spent fuel stored within in-place rack modules is precluded, since 

racks will not be lifted above spent fuel. The drop of a rack module during installatiOn is 

also extremely remote, due to the defense-in-depth approach discussed in Sections 3.5 and 
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11I.1. Despite the unlikelihood of this possibility, a rack dropping to the pool floor has 

been considered. To evaluate the consequnces of an accidental, uncontrolled lowering of 

the heaviest rack module, a 13x13 BWR module conservatively considered with a 

submerged weight of 16140 lb (actual maximum nominal dry weight is only 15700 Ib).  

from a height of 480 inches above the pool liner is considered (Figure 7.3. 1). The 

objective of the analysis is to ensure that a rapid loss of pool water will not occur, leading 

to loss of shielding to the stored nuclear fuel.  

7.4 Mg-lzenatic Model 

In the first step of the solution process. the velocity of the dropped object (impactor) is 

computed for the condition of underwater free fall. Table 7.1 contains the results for the 

three drop events.  

In the second step of the solution, an elasto-plastic finite element model of the impacted 

region on Holtec's computer Code PLASTIPACT (Los Alamos Laboratory's DYNA3D 

implemented on Holtec's QA system) is prepared. PLASTIPACT simulates the transient 

collision event with full consideration of plastic, large deformation, wave propagation. and 

elastic/plastic buckling modes. For conservatism, the impactor in all cases is assumed to be 

rigid. The physical properties of material types undergoing deformation in the postulated 

impact events are summarized in Table 7.2.  
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7.5 Fuel DI Result

7.5.1 Shallow Drop Events 

Figure 7.5.1 shows the finite element model utilized in the shallow drop impact analysis.  

Dynamic analyses show that the top of the impacted region undergoes severe localized 

deformation. Figure 7.5.2 shows an isometric view of the post-impact geometry of the rack 

for the shallow drop scenario. The maximum depth of plastic deformation is limited to I I 

inches, which is below the design limit of 13.75 inches. Figure 7.5.3 shows the plan view 

of the post-collision geometry. Approximately 10% of the cell opening in the impacted 

cell is blocked.  

7.5.2 De2= Drop Events 

The deep drop scenario depicted in Figure 7.5.4(b), wherein the impact region is located 

above the support pedestal. is found to produce a negligible deformation on the baseplate.  

The vertical force in the support pedestal remains below the loads generated during seismic 

events (see Section 6). Therefore, it is concluded that the pool liner will not be damaged.  

The deep drop condition through an interior cell depicted in Figure 7.5.4(a) does produce 

some deformatiorn of the baseplate and localized severing of the baseplate/cell wall welds 

(Figure 7.5.5). However. the fuel assembly support surface is lowered by a maximum of 

2.89 inches. which is less than the minimum distance of 6 inches from the bottom of the 

baseplate to the liner. Therefore, the deformed baseplate will not strike the liner during 

this drop event and the pool liner will not be damaged. As stated in Subsection 4.7.2.  

criticality evaluations performed for this baseplate deformatiun have shown that the storage 

configuration remains acceptable.  

Holtec InterflUonafH



7.6 Results of Other Drop Scenarios

Since the primary structural integrity of the slab is unimpaired subsequent to a rack drop to 

the pool floor liner, catastophic loss of pool water would not occur. Therefore, 

catastrophic failure of the pool structure or rapid loss of pool water will not occur.  

No other credible in-pool drops have been identified. An object potentially carried over 

the pools is one of the 4,000 pound gates which isolate the pools. These gates are long 

rectangular metallic structures with a base area of 8 inches by 41 inches. During handling 

the gate is lifted using a single failure proof crane and double rigging. The rigging 

complies with the safety margin requirements of NUREG-0612. An accidental drop of the 

gate is not a credible event, because of the above mentioned defense-in-depth approach to 

the lifting of this heavy load. Additionally the gates are not located within the pools. but 

are installed inside of slots within adjacent transfer canals. Nevertheless. analyses were 

carried out for this accident scenario. A gate drop during handling from 40 feet above the 

pool liner was evaluated and it has beer determined that a primary failure of the water 

retaining concrete structure will not occur. A gate drop during handling from 15 inches 

above the top of a PWR rack loaded with fuel was also evaluated. A schematic of the 31D 

finite element model is depicted in Figures 7.6.1 and 7.6.2. The gate is conservatively 

considered to strike only three rack storage cell walls, as shown in Figure 7.6.3. This 

impact zone is conservative, since the dimensions of the gate would span at least four cell 

walls. The gate is shown to penetrate the rack to a depth of less than 5 inches. as shown in 

Figures 7.6.4 and 7.6.5. Since this penetrition remains above the tops of the stored fuel 

assemblies, no fuel damage occurs.  
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"7.7 CIO=

The fuel assembly and gate drop accident events evaluated for the HNP fuel pools were 

analyzed and found to produce localized damage weUl within the design limits for the 

racks. A construction accident event wherein the heaviest rack falls from a 40 foot height 

onto the pool floor was also considered. Aralyses show that the pool structure will not 

suffer any primary structural damage. A similar conclusion is reached w.th regard to a 

gate drop event.  
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[7.1] 'OT Position for Review and Acccpu= of Spew Fuel Storage and Handling 

Applications. dated April 14, 1978.



TABLE 7.1 

IMPACT EVENT DATA 

impactor Drop Impact 

Weight Impactcr Height Velocity 

Case (Ibs) (inches) (iOnch/sew) 

I. Shallow drop event 2,100 Fuel Assembly 36 152 

2. Deep drop event 2,100 Fuel Assembly 205 353 

3. Construction event 1 6,140 Rack Module 480 304

Hohec Repoil 111-971760
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Type 

SA240-304L 

SA240-304

SA564-630 

4000 psi

TABLE 7.2 

MATERIAL DEFINITION---

Elastic Stres Strain 

Density Modulus 

(pcf) (psi) First Yield Failure Elastic Failure 

pI)I

-S

I(psi)

________ L .1

.177

I I . 'I 
£
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Material 
Name 

Stainless 
steel 

Stainless 
stced 
Stailessc5 

steel 

('t-ncre-te-

• • .. .

N ....

(psi)
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Figure 7.1- Plan View of Impactor and Impact Zone 

(Shallow Drop Event) 
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Figure 7.2.3- Deep Drop on a Support Leg Location
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Figure 72.4; Deep Drop on a Center Cell Leg tacat'.1on
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Figure 751 Shallow Drop: Finite Element Model Detail Impacted Region 

Holtec Proprietary 7-16

HI-q-1hO5

J



I 

Figure, 752 Maximum Cell Deformation for Shallow Drop on Exterior Cell 
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Figure 7S.33 Shallow Drop: Maximum Cell Deformation 

Impacted Region Plan 
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Figure 75.5; Maximum Baseplate Deformation from Deep Drop Scenario 
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Figure 7.6.1; Gate Drop Finite-Element Model 
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Figure 7.6.2, Gate Drop Finite-ElemCnt Model Detail of Impacted Region 
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Ftgu• "63; Gate Drop F'nite-Elmefnt Model 

Detail of Impacted Region (Plan)
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Figure 7.6.4; Gate Drop Maximum Deformation
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Figure 7.65; Gate Drop Maximum Deformation 

Impacted Region Plan
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8.0 FUEL POOL STRUCTURE INTEGRITY CONSIDERATIONS 

The Harris Spent Fuel Pools (SFPs) C and D are safety related, seismic category I, reinforced 

cocrte strtwtures. Spent fuel is to be placed within storage racks located in both of these areas 

and they will be collectively referred to herein as the fuel pool structr. This section describes 

the analysis to demonstrate structural adequacy of the pool structure, as required by Section IV of 

the USNRC OT Position Paper [8.1.! ].  

The pool regions are analyzed using the finite element method. Results for individual load 

components are combined using factored load combinations mandated by SRP 3.8.4 [8.1.2] 

based on the "ultimate strength* design method of the American Concrete Institute (ACI 3 18) 

[8.1.3). It is demonstrated that for the critical bounding factored load combinations, structural 

integrity is maintained when the pools are assumed to be fully loaded with spent fuel racks, as 

shown in Figures 1.2 and 1.3 with all storage locations occupied by fuel assemblies.  

The regions examined in the SFPs are the floor slabs, and the highly loaded wall sections 

adjoining the slabs. Both moment and shear capabilities are checked for concrete structural 

integrity. Local punching and bearing integrity of the slab in the vicinity of a rack module 

support pedestal pad is evaluated. All structural capacity calculations are made using design 

formulas meeting the requirements of ACI 318.  

8.2 Description of Pool Structures 

The SFPs are located inside the Fuel Handling Building and are supported by a two way, 

reinforced concrete slab. The niinimum thickness of the slab is 12.0 feet, including grout. The 

SFPs are separated by reinforced concrete walls and transfer canals.
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Figure 1.1 shows the layout of the majority of the Fuel Handling Building. A plan of the building 

area of concern is shown in Figure 8.2.1, which shows the major structural dimensions of the 

pools. The floor liner plate of the SFPs are located at elevation 246.0 The spent fuel area 

operating floor is at elevation 286.0.  

8.3 Definition of Loads 

Pool structural loading involves the following discrete components: 

2.3.1 Static LTding (DMaW Loads and Live LAas) 

I) Dead weight of pool structure includes the weight of the Fuel Handling Building 

concrete upper structure.  

2) Maximum dead weight of rack modules and fuel assemblies in the fully 

implemented storage configuration, as shown in Figures 1.2 and 1.3.  

3) Dead weight of a shipping cask including yoke of 250 kips.  

4) The Cask Crane, Auxiliary Crane and Spent Fuel Handling Machine (Refueling 

Platform) are designed to move along the N-S direction. The dead weight and the 

rated lift weight of these cranes are considered as live load.  

5) The hydrostatic water pressure.  

8.3.2 SismicInduced Ioads 

1) Vertical loads transmitted by the rack support pedestals to the slab during a SSE 

or OBE seismic event.  

Hoitc InwhOal -2 -nR 1•1W 71760



2) Hydrodynamic inertia loads due to the contained water mass and sloshing loads 

(comideed in accordance with TID-7024 [8.3.1]) which arise during a seismic 

evet 

3) Hydrodynamic pressures between racks and pool walls caused by rack motion in 

the pool during a seismic event.  

4) Seismic inert force of the walls and slab.  

8.3.3 Thra LaLin 

Thermal loading is defined by the temperature existing at the faces of the pool concrete walls and 

slabs. Two thermal loading conditions are evaluated: The normal operating temperature and the 

accident temperature.  

8.4 AnnadwixaProcedures 

8.4.1 Finite Element Analysis Model 

The finite element model encompasses the two SFPs, the Fuel Transfer Canal, the Cask 

Loading Pool, and adjacent transfer canals and building structure. The interaction with the rest 

of the Fuel Handling Building reinforced concrete, which is not included in the finite-element 

model, is simulated by imposing appropriate boundary conditions. The structural area of 

interest for the reracking project includes only two pools which are involved in the fuel storage 

capacity increase. However, by augmenting the area of interest, by considering in the 

constructed finite-element model and numerical investigation the additional areas described 

above, the perturbation induced by the boundary conditions on the stress field distribution for 

the area of interest is minimized. A finite element 3D view of the structural elements 

considered in the numerical investigation is shown in Figure 8.4.1.
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The preprocesing capabilities of the STARDYNE computer code [8.4.11 are used to develop 

the 3-D finite-element model. The STARDYNE finite-clement model contains 13,353 nodes.  

3,54 solid type rinite-elements. 7,991 plate type finite-elements and 24 hydro-dynamic 

masses. Figure 8.4.1 depicts an isometric view of the three-dimensional finite element model 

without the water and concentrated masses (racks, cask, etc.).  

The dynamic behavior of the water mass contained in the SFPs and Transfer Canal during a 

seismic event is modeled according to the guidelines set in TID-7024.  

8.4.. Anaysis Methodolo 

The structural region of concern, from column lines 43 to 73 and from line L to N. is Isolated 

from the Fuel Handling Building. This region is numerically investigated using the finite 

element method. The pool walls and their supporting reinforced concrete slab aire represented 

by a 3-D finite-clement model.
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The individual loads considered in the analysis are grouped in five categories: dead load 

(weight of the pool structure, dead weight of the rack modules and stored fuel. dead weight of 

the reinforced concrete Fuel Handling Building upper structure, the hydro-static pressure of the 

contained water), live loads (weights of the Cask Crane. Auxiliary Crane. and SFHM and their 

maximum suspended loads), thermal loads (the thermal gradient through the pool walls and 

slab for normal operating and accident conditions) and the seismic induced forces (structural 

seismic forces, interaction forces between the rack modules and the pool slab, seismic loads 

due to self-excitation of the pool structural elements and contained water, and seismic hydro

dynamic intraction forces between the rack modules and the pool walls for both OBE and SSE 

conditions). The dead and thermal loads are considered static acting loads, while the seismic 

induced loads are time-depentdent.  

*: , .:, - 9.  
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Remw for inlividual oad casm ae coambined using the factored load combinations discussed 

below. The combid suva rusultants am compae with the ultimat moments and shear 

cai of all sauc l, elemet pertinet to the SFPs. which are calculated in accordance 

with ft AC 318 to develop the safety fators.  

8.4.3 TLgW1Comhinfai.o 

The various individual load cases are combined in accordance with the NUREG-0800 Standard 

Review Plan [8.1.21 requirements with the intent to obtain the most critical stress fields for the 

investigated reinforced concrete structural elements.  

For 'Service Load Conditions' the following load combinations are: 

- Load Combination No. 1 - 1.40 D + 1.7*L 

- Load Combination No. 2 - 1.4" D + 1.7*L + 1.9*E 

- Load Combination No. 3 - 1.4* D + 1.7*L - 1.9*E 

- Load Combination No. 4 = 0.750 (1.40 D + 1.7*L + 1.90E + 1.7*To) 

- Load Combination No. 5 = 0.75* (1.4* D + 1.70L - 1.90E +1 .7*To) 

- Load Combination No. 6 - 1.2*D + 1.90E 

- Load Combination No. = 1.20D - 1.9-E 

I-or "Factored Load Conditions" the following load combinations are: 

Hoftc International R:r¶ .41.'"
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-Load Nmbii oCNo. 8 - D + L + To + E' 

. LOWdC~ioC No. 9'- D + L + To-E' 

. Ld CombinaonNo. 10-D + L + Ta + 1.250E 

- LoA Combination No. 11 - D + L + Ta - 1.25*E 

° Load Combination No. 12- D + L + Ta + El 

- LoAd Combination No. 13 - D + L + Ta - E' 

where: 

D = dead loads; 

L - live loads; 

To - thermal load during normal operation; 

Ta - thermal load under accident condition; 

E - OBE eanhquake induced loads; 

E'- SSE earthquake induced loads.  

5.5 Results of Analyses 

The STARDYNE cumputer code is used to obtain the stress and displacement fields for the I 

individual load cases.  

Twe STARDYNE postpqocssing capability is employed to form the appropriate load 

combinations and to establish the limiting bending moments and shear forces in various sections 

of the pool structure. A total of 13 load combinations are computed. Section limit strength 
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formulas for bending loading are computed using appropriate concrete and reinforcerent 

stengths. For Harris, the concrete and reinforcement allowable strengths are: 

concrete f - 4,000 psi 

reinforcement , - 60,000 psi 

Table 8.5.1 shows results from potentially limiting load combinations for the bending and shear 

stre.igth •,- the slab and walls. For each section, we define the limiting safety margins as the 

limited strength bending moment or shear force define6 by ACI for that structural section divided 

by the calculated bending moment or shear force (from the finite element analyses). The major 

regions of the pool structure consist of the four concrete walls and floors delimiting each of the 

SFPs. Each area is searched independently for the maximum bending moments in different 

bending directions and for the maximum shear forces. Safety margins are determined from the 

calculated maximum bending moments and shear forces based on the local strengths. The 

procedures are repeated for all the potential limiting load combinations. Therefore. limiting 

safety margins are determined. Table 8.5.1 demonstrates that the limiting safety margins for all 

sections are above 1.0, as required.  

8.6 PolLiner 

The pool liners are subject to in-plate strains due to movement of the rack support feet during the 

seismic event. Analyses are performed to establish that the liner will not tear or rupture under 

limiting loading conditions in the pool. These analyses are based on loadings imparted from the 

most highly loaded pedestal in fgie pool assumed to be positioned in the most unfavorable 

position. Bearing strength requirements are shown to be satisfied by conservatively analyzing 

the most highly loaded pedestal located in the worst configuration with respect to underlying 

leak chases.  

1loltec International 8-8 Report HI-971 7 60



8.7 .alhti

Regions affected by loading the fuel pool completely with high density racks are examined for 

structural integrity under bending and shearing action. It is determined that adequate safety 

margins exist assuming that all racks are fully loaded with a bounding fuel weight auJ that the 

factored load combinations are checked against the appropriate structural design strengths. It is 

also shown that local loading on the liner does not compromise liner integrity under a postulated 

fatigue condition and that concrete bearing strength limits are not exceeded.  
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[8.1.11 OT Position for Review and Acceptance of Spent Fuel Handling Applications. by 

B.K. Grimes, USNRC, Washington, D.C., April 14,1978.  

[8.1.2] NUREG-0800, SRP-3.8.4, Rev. 1., July 1981.  

[8.1.3] ACI 318-95 and ACI 318R-95. -Building Code Requiremen's for Structural 

Concrete and Commentary." American Concrete Institute, 1995.  

[8.3.1] "Nuclear Reactors and Earthquakes, U.S. Departnent of Commerce, National 

Bureau of Standards, National Technical Information Service, Springfield, 

Virginia (TID 7024).  

[8.4.1] STARDYNE User's Manual, Research Engineers, Inc.. Rev. 4.4, July 1996.  

[8.4.21 ACI 349-85, Code Requirements for Nuclear Safety Related Concrete Structures.  

American Concrete Institute, Detroit Michigan.  
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Table 3.5.1 

BENDING AND SHEAR STRENGTH EVALUATION 

Critical Flexure 
Limiting Load Combinations L 
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Figure g.2.1: Pool Structure Dimensions 
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Figure 8.4.1. Fuel Handling Building 

Finite Element Model 
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9.0 RADIOLWICAL EVALUATION

9.1 &dwaste 

No significant increase in the volume of solid radioactive wastes is expected from operp 

with the expanded storage capacity. The necessity for pool filtration resin replacement is 

determined primarily by the requirement for water clarity, and the resin is normally expected 

to be changed about once a year. During racking operations, a small amount of additional resins 

may be generated by the pool cleanup system on a one-time basis.  

9.2 Onseous Releases 

Gaseous releases from the fuel storage area are combined with other plant exhausts. Normally.  

the contribution from the fuel storage area is negligible compared to the other releases and no 

significant increases are expected as a result of the expanded storage capacity.  

9.3 P 

During normal operations, personnel working in the fuel storage area are exposed to radiation 

from the spent fuel pool. Operating experience has shown that area radiation dose rates originate 

primarily from radionuclides in the pool water. As expected, subsequent to the removal of 

transhipped fuel from the shipping casks, Harris has experienced increases in the pool water 

radionuclide concentrations due to sloughing of crud and other contaminants associated with fuel 

handling. Additionally, radionuclide concentration increases arc also experienced subsequent to 

the discharge of fuel from the Harris Unit 1 reactor. These two conditions represent the the 

previously analyzied conditions for pool water radionuclide concentrations and will not be 

significantly changed by the capacity expansion of storing spent fuel in pools C and D.  

Therefore, no additional evaluations for pool water radionuclides are required for the proposed 

,:hange.
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Radiation dose rates in accessible areas aroumd the SFPs will be determined for comparison 

ith exisdtg zone dignations. Any changes required to the zone designations will be 

wentified ami incloed in an upda to the Harris ISAR. if necessary.  

Operaft experience has also shown that ther have been negligible concentrations of airborne 

radoaclvity in the Speuw Fuel Pool area. No increase in airborne radioacti',.Ly is expected as a 

result of the expanded storage capacity.  

9.4 ArdicM W Dose During Rea-rckif 

All of the operations involved in racking will utilize uetailed procedures prepared with full 

consideration of ALARA principles. Similar operations have been performed in a number of 

facilities in the past, and there is every reason to believe that racking can be safely and 

efficiently accomplished at Harris, with low radiation exposure to personnel. The Harris 

racking project represents lower radiological risks due to the fact that the pools currently 

contain no spentfuel.  

4-.... 
:: .* ..- ,:.; ..-... . .  

' --.: .'•* . : ' .. ... ..... - .... i 

The existing radiation protection program at Harris is adequate for the re-racking operations.  

Where there is a potential for significant airborne actrvity, continuous air monitors will be in 

operation. Personnel will wear protective clothing as required and, if necessary, respiratory 

protective equipment. Activities will be governed by a Radiation Work Permit, and personnel 

monitoring equipment will be issued to each individual. As a minimum, this will include 
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tbp -=bscmdisimmtn CFLDs) &Wx self-reading dosimcacrs. Additional personnel 

uMiootil eqapi~a (Le., extaflity TLDs or aziltipte TLDs) may be utilized as required.  

Work, persowne uaft, andi tbe movemen of equipment will be monitored and controlled to 

minimize -cgbamizion and to aswie that dose is manintaied ALARA.  
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Table 9.4.1 

PRELIMINARY ESTIMATE OF PERSON-REM DOSE DURING RACKING

Number of 
Personnel

step

Clean and vacuum pool

Esmated 
Person-Rem 

Dose 

/:. • ':•:.•,"•...: --:;:• •

Remove underwater 

appu•tenancsM

I Installation of new rack modules
I

ITotal Dose, person-rem
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10.0 INSTALTATION

10.1 =Dann 

The congcdon phase of the Harris Spent fuel pool rack installation will be executed by 

Carolina Power & Light. CP&L will also be responsible for specialized services, such as 

nderwater diving and welding operations, if required. All construction work at Harris will be 

performed in compliance with NUREG-0612 (refer to Section 3.0), and site-specific procedures.  

Crane and fuel bridge operators are to be adequately trained in the operation of load handling 

machines per the requirements of ANSI/ASME B30.2, latest revision, and the plant's specific 

trainng program.  

The hfting devices designed for handling and installation of the new racks and removal of the old 

racks at Harris are remotely engageable. The lifting devices comply with the provisions of ANSI 

N14.6-1978 and NUREG-0612, including compliance with the primary stress criteria, load 

testing at a multiplier of maximum working load, and nondestructive examination of critical 

welds.  

An intensive surveillance and inspection program shall be maintained L.roughout the rack 

installation phase of the project. A set of inspection and QC hold points will be implemented 

which have been proven to eliminate any incidence of rework or erroneous installation in 

numerous previous rack installation campaigns in Pools A and B.  

Holtec International and CP&L have developed a complete set of operating procedures which 

cover the entire gamut of operations pertaining tothe rack installation effort. Similar procedures 

have been utilized and successfully implemented by Holtec International on previous rack 

installation projects. These procedures assure that ALARA practices are followed and provide 

detailed requirements to assure equipment, personnel, and plant safety. The following is a list of

Holtec Repor. HI-97 17(i)
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procedures which will be available for use in implementing the rack installation phase of the 

?Cojem* 

A. inmsallation/Hiandlin Prodm: 

This procedure provides direction for the handlinglinstallation of the new high density modules.  

Th procedure delieaes the steps necessary to receive a new high density rack on site, and the 

proper method for unloading and uptighting the rack, staging the rack prior to installation, and 

installation of the rack. The Procedure also provides for the installation of new rack bearing pads, 

adjustment of the new rack pedestals and performance of the as-built field survey.  

B. R-eceiat Innetion Procedure: 

This procedure delineates the steps necessary to perform a thorough receipt inspection of a new 

rack module after its arrival on site. The receipt inspection includes dimensional measurements, 

cleanliness inspection, visual weld examination, and verticality measurements.  

C. £l1Mng Procedure: 

This procedure provides for the cleaning of a new rack module, if it is required, in order to meet 

the requirements of ANSI 45.2.1, Level C. Permissible cleaning agents, methods and limitations 

on materials to be employed are provided.  

D. Pre-Instllation Dra= Test Procedure: 

This procedure stipulates the requirements for performing a functional test on a new rack module 

prior to installation into Pools C or D. The procedure provides direction for inserting and 

withdrawing a "dummy" fuel assembly into designated cell locations, and establishes an 

acceptance criteria in terms of maximum kinetic drag force.  
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This procedm stipuls the requirnts for performing a functional tes on a new rack module 

followig inslation into Pools C or D. The procedure will provide direction for inserting and 

wihrwing a "dunm'n fuel assembly into desimgated cell locations, and establishes an 

wete criteria in terms of m•dmum kintic drag fore.  

F. • lzeru lDiving Pmcedum: 

Undemwa diving operations may be required to assist in the positioning of new rack modules.  

This procedure describes the method for introducing a diver into Pools C or D, provides for 

radiological monitoring during the operation, and defines the egress of the diver from the fuel 

pool following work completion. Furthermore, this procedure require strict compliance with 

OSHA Standard 29CFR-1910, Subpart T, and establishes contingencies in the event of an 

G. AT-AR.A Procedure:: 

Consistent with Holtec International's ALARA Program, this procedure provides details to 

minimize the total man-rem received during the rack installation project, by accounting for time, 

distance, and shielding. Additionally, a pre-job checklist is established in order to mitigate the 

potential for an overexposure.  

H. Liner lrcfmion Procedure: 

In the event that a visual inspection of any submerged portion of the Spent Fuel Pool liner is 

deemed necessary, this procedure describes the method to perform such an inspection using an 

underwater camera and describes the requirements for documenting any observations.  
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I. LL ah mon .:

This piocedur decribes the method to test the Spent Fuel Pool liner for potential leakage using 

a vacum box. This procedure may be applied to any suspect area of the pool liner.  

L I Indmn Weldina Procedur: 

In the event of a positive leak tet result, an undrwater welding procedure will be implemented 

which will provide for the placement of a stainless steel repair patch over the area in question.  

The procedure contains appropriate qualification records documenting relevant variables, 

parameters, and limiting conditions. The weld procedure is qualified in accordance with AWS 

D3.6-93, Specification for Underwater Welding or may be qualified to an alternate code accepted 

by CP&L and Holtec International.  

K. Job Site Storage Procedure: 

This procedure establishes the requirements for safely storing a new rack module on-site, in the 

event that long term job-site storage is necessary. This procedure provides environmental 

restrictions, temperature limits, and packaging requirements.  

10.2 Rack Arrangemenl 

Pools C and D at Harris have been previously unused. The new rack arangement has been 

prepared to maximize flexibility in the number and type (PWR vs. BWR) fuel assemblies stored.  

The new rack arrangement for Pool C cnnsists of a mixture of free-standing PWR and BWR 

Holtec racks.  
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A breakdown of the number of racks and storage cells in the first campaign and completely filled 

configuton of Pool C is as follows: 

First Campaign Filled Pool 

CA ten CAM Baka 

PWRCells 360 4 927 11 

BWRCells 1320 10 2763 19 

Tot 7a 16S0 14 3690 30 

Pool D will store a maximum of 1025 PWR assemblies in 12 rack module-s. Racks will be added 

to the pools on an as needed basis. A schematic plan view depicting the Spent Fuel Pools in the 

new maximum density configuration can be seen in Figure I.I.

10.3 pool Survn and Inspection

A pool inspection shall be performed to determine if any items attached to the liner wall or floor 

will interfere with the placement of the new racks or prevent usage of any cell locations 

subsequent to installation.  

In the event that protrusions are found which would pose any interference to the installation 

process, it is anticipated that underwater diving operations and mechanical cutting methods 

would be employed to remove the protrusions.  
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Pool Cooling and Purification

10.4.1 Polcaig 

The pool cooling system shall be operated in order to maintain the pool water temperature at an 

acceptable level. It is anticipated that specific activities, such as bearing pad elevation 

mmay require the temporary shutdown of the Spent Fuel Pool cooling system. At 

no time, however, will pool cooling be terminated in a manner or for a duration which would 

create a violation of the Harris Technical Specification or procedures 

Prior to any shutdown of the Spent Fuel Pool cooling system, the duration to raise the pool bulk 

temperature to 137°F will be determined. A margin temperature of 112°F is chosen such that 

the cooling system may be restarted prior to reaching this temperature. This will ensure that the 

pool bulk temperature will always remain below 1170F.  

10.4.2 Piffigaon 

The existing Spent Fuel Pool filtration system shall be operational in order to maintain pool 

clarity. Additionally, an underwater vacuum system shall be used as necessary to supplement 

fuel pool puri,;ation. The vacuum system may be employed to remove extraneous debris, 

reduce general contamination levels prior to diving operations, and to assist in the restoration of 

pool clarity following any hydrolasing operations.  

10.5 Insullation of New Racks 

The new high density racks shall be delivered in the horizontal position. A new rack module 

shall be removed from the shipping trailer using a suitably rated crane, while maintaining the 

horizontal configuration. and placed upon the upender and secured. Using two independent 

overhead hooks, or a single overhead hook and a spreader beam, the module shall be uprighted 

into vertical position.  
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The new rack lifting device shall be installed into the rack and each lift rod successively engaged.  

Therafter, the rack shall be trasported to a pro-levelled surface where the appropriate quality 

control receipt inion shall be performed.  

In preparing Pool C or D for the initial rack installation, the pool floor shall be inspected and any 

debris which may inhibit the installation ofbearing pads will be removed. New rack bearing 

pads shall be positioned in preparation for the rack modules which are to be installed. Elevation 

measurements will then be performed in order to gage the amount of adjustment required, if any, 

for the new rack pedestals.  

The new rack module shall be lifted with the Auxiliary Crane and transported along the safe load 

pah. The rack pedestals shall be adjusted in accordance with the bearing pad elevation 

measurements in order to achieve module levelness after installation.  

it is anticipated that the rack modules shall be lowered into the Pools C and D using the Cask 

Handling Crane. A hoist with sufficient capacity will be attached to the Auxiliary Crane for 

installation and removal activities in order to eliminate contamination of the main hook during 

lifting operations in the pools. The rack shall be carefully lowered onto its bearing pads.  

Movements along the pool floor shall not exceed six inches above the liner, except to allow for 

clearance over floor projections.  

Elevation readings shall be taker. to confirm that the module is level and as-built rack-to-rack and 

rack-to-wall offsets shall be recorded. The lifting device shall be disengaged and removed from 

the fuel pool under Radiation Prctection direction.

Hohec Reoort HI.97 1760

Holac Lnte'naio 0-7 Holtec Recoort HI-971760



10.6 Safit- Rai* ection, mid ALARA Methods 

10.6.1 S 

During the rack insallation phase of the project, Fersonnel safety is of paramount importance, 

outwegqing all other conern. All work shall be carried out in strict compliance with 

applicable approved procedures.  

10.62 Rsilton Protection 

Radiaton Protection shall provide necessary coverage in order to provide radiological protection 

and monitor dose rate. The Radiation Protection department shall prepare Radiation Work 

permits (RWPs) that will instruct the project personnel in the areas of protective clothing, general 

done rat contamination levels, and dosimetry rquiement s 

In addition, no activity within the radiologically controlled area shall be carried out without the 

Imowledge and approval of Radiation Protection. Radiation Protection shall also monitor items 

removed from the pool or provide for the use of alarming dosimetry and supply direction for the 

pwoa storage of radioactive material.  

10.5.3 ALARA 

Th key factors in maintaining project dose As Low As Reasonably Achievable (ALARA) are 

time, distance, and shielding. These factors are addressed by utilizing many mechanisms with 

respect to project planning and execution.  

Each member of the project team will be properly trained and will be provided appropriate 

education and understanding of critical evolutions. Additionally, daily pre-job briefings will be 

employed to acquaint each team member with the scope of work to be performed and the proper 
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mom ofaesmaing such maks. Such pr.-planning devices reduce worker time within the 

m lgayconolled area "id, therefore, project dose.  

mteAM tooling such As lift fixtuM pneumatic gripper, a spport levelling device and a lift rod 

dpiempmdevice have been developed to execute numerous activities from the pool surface, 

where dose rates are relatively low. For those evolutions requiring diving operations, diver 

movenzs shall be restricted by an umbilical, which will assist in maintaining a safe distance 

fiom iradiazed sources. By maximizing the distance between a radioactive sources and project 

personnel, prject dose is reduced.  

During the course of the rack installation, primary shielding is provided by the water in the Spent 

Fuel Pool. The amount of water between an individual at the surface (or a diver in the pool) and 

n irradiated fuel assembly is an essential shield that reduces dose. Additionally, other shielding, 

may be employed to mitigate dose when work is performed around high dose rate sources.  

10.7 Radw-ste Materil Control 

Radioactive waste generated from the rack installation effort shall include vacuum filter bags, 

miscellaneous tooling, and protective clothing.  

Vacuum filter bags shall be removed from the pool and stored as appropriate in a suitable 

container in order to maintain low dose rates.  

Contaminated tooling shall be properly stored per Radiation Protection direction throughout the 

project. -At project completion. an effort will be made to decontaminate tooling to the most 

practical extent possible.
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ENVIRONMENTAL COST/BENEFIT ASSESSMENT

11.Int fl 

Article V of the USNRC OT Position Paper [I 1.11 requires the submittal of a cost/benefit 

analysis for the chosen fuel storage capacity enhancement method. This section provides 

justification for selecting rack installation in Pools C and D as the most viable alternative.  

11.2 Im ratfive for Increased Storage CaMcitv 

The specific need to increase the limited existing storage capacity at the Harris facility is based 

on the continually increasing inventory in Pools A and B due to core offloads at Harris and 

tanshipments from the Robinson and Brunswick plants, the prudent requirement to maintain 

full-core offload capability, and a lack of viable economic alternatives.  

Based on the current number of stored assemblies and estimated discharge and transhipment 

rates, the Harris fuel pool is projected to lose the capacity to discharge one full core in 2001.  

This projected loss of storage capacity in the Harris pool would affect CP&L's ability to operate 

the reactors. CP&L does not have an existing or planned contractual arrangement for third party 

fuel storage or fuel reprocessing.  

11.3 Aporaisal of Alternative Options 

CP&L has determined that rack installation at the Harris pools is by far the most viable option 

for increasing spent fuel storage capacity in comparison to other alternatives.  
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The key cosdrtosin evaluating the alternative options ame:

0 Safety. mni'mi the number of fuel handling steps 

• Economy: minimii total installed and O&M cost 

V Sectrity: prton from potential saboteuM natu phenomena 

• Non-inuwivemss: mintii require modification to existing systems 

0 Maturity: extent of industry experiete with the technology 

0 ALARA: minimis' cumulative dose due to handling of fuel 

Rack installation was found by CP&L to be the most attractive option in respect to each of the 

foregoing criteria. An overview of the alternatives is provided in the following.  

anda aonrglidatian 

Rod consolidation has been shown to be a potentially feasible technology. Rod consolidation 

involves disassembly of spent fuel, followed by the storage of the fuel rods from two assemblies 

into the volume of one and the disposal of the fuel assembly skeleton outside of the pool (this is 

considered a 2:1 compaction ratio). The rods are stored in a stainless steel can that has the outer 

dimensions of a fuel assembly. The can is stored in the spent fuel racks. The top of the can has an 

end fixture that matches up with the spent fuel handling tool. This permits moving the cans in an 

easy fashion.  

Rod consolidation pilot project campaigns in the past have consisted of underwater tooling that is 

manipulated by an overhead crane and operated by a maintenance worker. This is , very slow 

and repetitive process.  
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The industry experience with rod consolidation has been mixed thus far. The principal 

antAggs of this technology are: the ability to modularize, compatibility with DOE waste 

management system, moderate cost, no need of additional Iaid and no additional required 

surveillanc. The disadvantages are: potential gap activity release due to rod breakage, potential 

for increased fuel cladding corrosion due to some of the protective oxide layer being scraped off.  

potential interference of the (prolonged) consolidation activity which might interfere with 

ongoing plant operation, and lack of sufficient industry experience.  

On-Site Cask Storage 

Dry cask storage is a method of storing spent nuclear fuel in a high capacity container. The cask 

provides radiation shielding and passive heat dissipation. Typical capacities for PWR fuel range 

from 21 to 37 assemblies that have been removed from the reactor for at least five years. The 

casks, once loaded, are then stored outdoors on a seismically qualified concrete pad. The pad will 

have to be located away from the secured boundar.: of the site because of site limitations. The 

orage location will be required to have a high le-'el of security which includes frequent tours, 

reliable lighting, intruder detection, (E-field), and continuous visual monitoring.  

The casks, as presently licensed, are limited to 20-year storage service life. Once the 20 years has 

expired the cask manufacturer or the utility must recertify the cask or tih utility must remove the 

spent fuel from the container.  

There are several plant modifications required to support cask use. Tap-ins must be made to the 

gaseous waste system and chilled water to support vacuum drying of the spent fuel and piping 

must be installed to return cask water back to the Spent Fuel Pools. A seismic concrete pad must 

be made to store the loaded casks. This pad must have a security fence, surveillance protection, a 

diesel generator for emergency power and video surveillance.  
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Finally, the cask facility must have equipment mquired to vacuum dry the cask, backfill it with 

helium, make leak checks, remachine the gasket surfaces if leaks persist, and assemble the cask 

onsite. For casks which have closure gaskets, the space between the inner and outer lid must be 

continuously monitored to check for inner seal failure.  

Presently, no MPC cask has beet licensed. Because of the continued uncertainty in the 

governments policy, the capital investment to develop a dry storage system is considered to be 

an inferior alternAtive for Harris at this time.  

Modular Vault DU Storae 

Vault storage consists of storing spent fuel in shielded stainless steel cylinders in a horizontal 

configuration in a reinforced Concrete vault. The concrete vault provides radiation shielding and 

missile protection. It must be designed to withstand the postulated seismic loadings for the site.  

A ransfer cask is needed to fetch the storage canisters from the fuel pool. The plant must provide 

for a decontamination bay to decontaminate the transfer cask, and connection to its gaseous 

waste system and chilled water systems. A collection and delivery system must be installed to 

return the pool water entrained in the canisters back to the fuel pool. Provisions for canister 

drying, helium injection, handling, and automatic welding are also necessary.  

The storage area must be designed to have a high level of security similar to that of the nuclear 

plant itself. Due to the required space, the vault secured area must be located outside the secured 

perimeter. Consideration of safety and security requires it to have its own video surveillance 

system, intrusion detection, and an autonomous backup diesel generator power source.  

Some other concerns relating to the vault storage system are: inherent eventual "repackaging" for 

shipment to the DOE repository. the responsibility to eventually decommission the new facility.  
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large nfootpirt (a consumption), potna fuel handling accidents, potential fuel/clad rupture 

due to high tempeamt a highe ost.  

A, the prnt time, no MPC technology based vault system has yet been offered for licensing to 

the USNRC. Thereore, this option is considered to be unavailable at this time.  

A variation of the horizontal vault storage technology is more aptly referred to as "horizontal 

silo" storage. This technology suffers from the same drawbacks which other dry cask 

technologies do, namely, 

i. No fuel with cladding defects can be placed in the silo.

Ui.  
HI.

Concern regarding long-term integrity of the fuel at elevated temperature.  
Potential for eventual repackaging at the site.

iv. Potential for fuel handling accidents.  

v. Relatively high cumulative dose to personnel in effecting fuel transfer (compared 
to rack installation).  

vi. Compatibility of reactor/fuel building handling crane with fuel transfer hardware.  

vii. Potential incompatibility with DOE shipment for eventual off-site shipment.  

viii. Potential for sabotage.
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11.3.1 Alternative Option SUmMar

An estimate of relative costs in 1997 dollars for the aforementioned options is provided in the 

following: 

Rack Installation: $12 million 
Horizontal Silo: $35-45 million 
Rod consolidation: $25 million 
Metal cask (MPC): S68-100 million 
Modular vault: $56 million 

The above estimates are consistent with estimates by EPRI and others [ 11.2. 11.3].  

To summarize, there are no acceptable alternatives to increasing the on-site spent fuel storage 

capacity of Harris. First, there are no commercial independent spent fuel storage facilities 

operating in the U.S. Second, the adoption of the Nuclear Waste Policy Act (NWPA) mreated a 

de facto throw-away nuclear fuel cycle. Since the cost of spent fuel reprocessing is not offset by 

the salvage value of the residual uranium, reprocessing represents an added cost for the nuclear 

fuel cycle which already includes the NWPA Nuclear Waste Fund fees. In any event, there are no 

domestic reprocessing facilities. Third, at over S$/2 million per day replacement power cost.  

shutting down the Harris reactor is many times more expensive than simply installing racks in 

the existing 1F'ient Fuel Pools.  

11.4 CsEtimate 

The proposed construction contemplates installation of storage modules in Harris Pools C and 1) 

using free-standing. high density, poisoned spent fuel racks. 'The engineering and design is 

completed for rack installation in the pools. This rack installation project will provide sufficient 

pool storage capacity to maintain full-core oflload capability until the end of the current plant 

license.  
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-b, total capital cost is estimated to be approximately $12 million as detaled below.

Engineering. design project management: 

Rack fabrication: 

Rack installation:

S2 million 
$7 million 

S3 million

As described in the preceding section, many alternatives were considered prior to proceeding 

with rack installation, which is not the only technical option available to increase on-site storage 

capacity. Rack installation does, however, enjoy a definite cost advantage over other 

technologies.  

11.5 R-esource Commitment 

The expansion of the Harris Spent Fuel Pool capacity is expected to require the following 

primary resources:

Stainless steel: 250 tons

Boral neutron absorber: 20 tons, of which 15 tons is Boron Carbide powder and 5 
tons are aluminum.

The requirements for stainless steel and aluminum represent a small fraction of total world output 

of these metals (less than 0.001%). Although the fraction of world production of Boron Carbide 

required for the fabrication is somewhat higher than that of stainless steel or aluminum, it is 

unlikely that the commitment of Boron Carbide to this project will affect other alternatives.  

Experience has shown that the production of Boron Carbide is highly variable and depends upon 

need and can easily be expanded to accommodate worldwide needs.  
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11.6 Environmrntal Consilerations

Prior to the proposed modification, Pools C and D were maintained full of water with levels 

consistent with those of Pools A and B. Although water was allowed to be exchanged between 

all four pools at various times, there was no heat load associated with Pools C and D. Therefore.  

the bulk pool temperatues in Pools C and D have always been maintained at or below the 

temperatures in Pools A and B. Due to the heat load arising from the spent fuel inventory, the 

pool cooling system will be connected to Pools C and D to provide adequate heat removal 

capabilities. The maximum normal bulk pool temperature will be realized when the capacity is 

maximized for Pools C and D, but will still be s 137F *.  

Maintaining four pools (instead of the previous two pools) in the Fuel Handling Building with 

bulk pool temperatures s 137°F I will result it' an increase in the pool water evaporation rate.  

This pool water evaporation increase has been determined to increase the relative humidity of the 

Fuel Building atmosphere by less than 100%. This increase is within the capacity of both the 

.ormal and the ESF Ventilation Systems. The net result of the increased heat loss and water 

vapor emission to the environment is negligible.  

The 1370F limit is coi.istent with that currently in the Harrts FSAR and procedures for 

pools A and B. CP&L is in the process of re-evaluating systems and components to 

allow for an increase the allowable bulk pool temperature.  
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[11.11 OT Position Paper for Review and Acceptance of Spent Fuel Storage and Handling 

Applications, USNRC (April 1978).  
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1OCFR50.55a ALTERNATIVE PLAN 

I. Introduction 

Regulatory Background 
1 OCFR50.55a (Codes and Standards) requires that nuclear power facilities be subject to 
the licensing condition that (1) structures, systems and components are designed, 
fabricated, erected, constructed and inspected to quality standards commensurate with the 
importance of the safety function to be performed, and (2) that certain systems and 
components of nuclear power reactors must meet the requirements of the ASME Boiler 
and Pressure Vessel Code. IOCFR50.55a(a)(3) allows alternatives to these requirements 
with the permission of the Office of Nuclear Reactor Regulation if it can be demonstrated 
that the proposed alternative would provide an acceptable level of quality and safety, or if 
compliance with the requirements would result in hardship or unusual difficulty without 
a compensating increase in the level of quality and safety.  

The following is an outline of a "1OCFR50.55a Alternative Plan" for licensing plant 
systems originally intended for use in cooling and storage of Harris Units 2 and 3 spent 
fuel. This portion of the plant was only partially completed under the Harris Plant 
construction program at the time that Unit 1 was completed and was never turned over as 
a part of the licensed and operating facility. The completion of this spent fuel storage 
capacity is now needed for long term storage of spent fuel from the Harris, Brunswick 
and Robinson Nuclear Plants in support of continued operation of these CP&L facilities.  
However, continuing its construction on the basis of the original site construction 
program is not viable since (1) CP&L has discontinued its N certificate holder program, 
and (2) certain code required construction records associated with the field installation of 
this piping are no longer available. This I OCFR50.55a Alternative Plan is intended to 
provide the basis for construction requirements for the completion of this portion of the 
Harris Plant and to justify the acceptability of previously constructed equipment in light 
of missing documentation.  

Construction History / Chronology 
Carolina Power & Light filed an application with the Atomic Energy Commission in 
1971 for licenses to construct and operate its proposed Shearon Harris Nuclear Power 
Plant Units 1. 2. 3 and 4, in Wake County. NC. After completion of preconstruction 
reviews and hearings, the AEC issued Construction Permit Nos. CPPR- 158, CPPR-l159, 
CPPR-160 and CPPR-161 on January, 1978. Construction proceeded. on the four unit site 
until December 1981. when CP&L informed the NRC that Units 3 and 4 had been 
canceled, and requested that Units I and 2 be considered concurrently for operating 
licenses. NUREG-1 038 was issued in November 1983 for Unit 1. and reflected ongoing 
construction and eventual completion of Unit 2. However, Unit 2 was canceled soon
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afterward in December 1983, leaving Unit 1 as the only Unit to be completed and 

licensed. The Unit 1 Full Power Operating License was issued in January 1987, with 

commercial operation beginning in May 1987.  

The original design of the four unit Harris Nuclear Plant located Units I and 4 at the 

south end of the plant, and Units 2 and 3 on the north end. These four units were to share 

a common fuel handling building to serve the purposes of loading and offloading fuel, as 

well as storage of spent fuel. Two sets of fuel storage pools were located in the fuel 

handling building, each set containing a spent fuel pool and a new fuel pool. The spent 

fuel pools were intended to function primarily as spent fuel storage capacity. while the 

new fuel pools were provided for staging new fuel and offloading spent fuel from the 

reactor. In the initial design, Units 1 and 4 shared the south (A' and 'B') fuel pools.  

while the north ('C' and 'D') fuel pools were intended to service Unit 2 and 3.  

The Fuel Handling Building was a common feature to all units, and completion of the 

building itself was requisite for operation of the first unit placed into service. Logical 

progression of the Fuel Handling Building construction dictated that major pieces of 

equipment be installed early in the schedule. As a result, the full complement of Spent 

Fuel Pool Cooling pools, heat exchangers and pumps initially associated with four unit 

construction was installed. Many of the smaller pumps, filters, strainers and lesser pieces 

of equipment were installed as well. Fuel Handling Building construction also dictated 

that all of the piping to be embedded in concrete be installed at the logical interval as the 

building was erected. Since the pools were encased in concrete, the adjoining portions of 

piping providing cooling connections and auxiliaries were necessarily constructed, 

inspected and tested prior to the encasement concrete being poured.  

Subsequent to the cancellation of Units 3 and 4, work on the 'C' and 'D' Spent Fuel 

Pools continued in support of the planned completion of Unit 2. By the time that Unit 2 

was canceled, the majority of the mechanical piping and equipment associated with 

operation of the 'C' and 'D' end pools was already installed, including all of the 

embedded and most of the exposed portions of ASME Section III piping associated with 

these fuel pools' cooling system. Work on the remaining equipment associated with the 

"C' and 'D' pools in the Fuel Handling Building was suspended when Unit 2 was 

canceled. Plant documents from that time describe plans to eventually complete the 'C' 

and 'D' spent fuel pools and place them into service.  

Construction Records Issue 
The completed portion of the Unit 2 Fuel Pool Cooling and Cleanup System (FPCCS) 

and supporting facilities were constructed to the same codes and standards and using the 

same procedures and personnel as was Unit 1. which was fully completed and licensed.  

Appropriate records documenting field activities were generated at the time of 

construction as required by the construction codes and plant procedures, and maintained 

in storage under the control of the construction Quality Assurance (QA) program pending 

system completion and turnover. When construction on Unit 2 was halted. these records
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were transferred to temporary storage facilities maintained by the Harris Nuclear Plant 

Document Control. They were not microfilmed since they were associated with systems 

which were not fully completed and accepted under the site's N Certificate Program. and 

later were inadvertently discarded during a document control records cleanup effort.  

Notably, these discarded records include the piping isometric packages for field 

installation of the completed portion of Unit 2 Fuel Pool Cooling and Cleanup System 

and Component Cooling Water System (CCWS) piping within Code boundaries. As a 

result, Code required records are no longer available for approximately 40 of the nearly 

200 large bore welds in the completed ASME Section III portions of the Unit 2 FPCCS 

and CCWS.  

II. Alternative Plan for Missing Construction Records (Piping Pedigree Plan) 

The plan for addressing the missing construction documentation associated with the 

portion of the piping initially installed during plant construction and intended for the 'C' 

and 'D' Spent Fuel Pools' cooling systems consists of four elements. These are: (1) 

scoping, (2) records retrieval and review, (3) examination and testing, and (4) 

reconciliation. The intent of this plan is to develop the body of evidence which supports 

the quality of the previously completed constructed piping. Consistent with 

1 OCFR50.55a. any deficiencies identified will be evaluated to determine whether a 

acceptable level of quality and safety can be provided through alternate methods, or if 

not, whether attaining full compliance would result in hardship or unusual difficulty 

without a compensating increase in the level of quality and safety.  

(1) The scoping portion of the Piping Pedigree Plan defines the boundaries of piping 

within the plan, and basically consists of a review of the extent of existing construction 

vs. that required for completion of the system. The extent of previously completed 

construction is determined by conducting and documenting detailed field walkdowns.  

Identification markings such as spoolpiece numbers, welder identification numbers, heat 

numbers, etc. are recorded at this time for use later in the records review and retrieval 

phase. Accessibility (both external and internal) are assessed for planning the 

examination / testing phase.  

(2) The records review and retrieval phase of the project is an investigation of 

construction era documents to compile the archived body of evidence which substantiates 

the quality of the Unit 2 Spent Fuel Cooling piping. Specific sources of this information 

are discussed as follows: 

A) Procurement documents for piping spool pieces. Requirements to which these 

spool pieces were fabricated were delineated on Purchase Order NY 435035, 

which invoked piping spec CAR-SH-M-30. Vendor Data Packages were 

supplied to the requirements of the pipe spool vendor's NPT program. and
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include records of material certification, welding activities and Nondestructive 
Examination (NDE) and hydrotesting. These records were retained by the 
Harris Nuclear Plant Document Control Program and are available on 
microfilm.  

B) Construction era documents which defined requirements associated with the 
procurement, storage, handling and installation of the piping. Work 
procedures fall into this category, and include those for welding, weld material 
control, piping installation, concrete placement, hydrotesting, etc.  
Development of the sequence of installation through controlling procedures 
establishes the activities related to quality (tests, inspections, reviews. etc.) 
which by procedure would have to be satisfactorily completed in order to meet 
specific documented construction milestones. such as concrete placement and 
hydrotest.  

C) Review of records which are available through the Harris Nuclear Plant 
Document Control System relating to construction of the Spent Fuel Pools and 
related equipment. Record types which fall into this category include, 
hydrotest records, concrete placement tickets, records relating to pipe spool 
modifications. etc. In many cases records may be found which do not directly 
establish quality, but rather serve to demonstrate that the construction of this 
piping was subject to the same level of scrutiny as was comparable Unit I 
piping, for which the appropriate quality records do exist.  

D) Review of construction era records which are not quality assurance records, 
but which do serve to substantiate the quality of construction. This category 
would include documents such as engineering files. or quality control 
inspector log books which note specific inspections or records review.  

(3) An examination and test phase will recreate, to the extent possible, any inspections or 
records which would have originally been required by plant procedures and the 
construction code and for which documentation is no longer available. The primary focus 
of this phase will consist of inspection and NDE of field welds for which weld data 
records are not available. Accessible ASME Section III welds will be subject to 100% 
surface examination, and ANSI B3 1.1 welds will receive a visual examination. Where 

feasible. internal weld inspections will be performed to verify fitup and adequacy of 

shielding gas purge. Notably. this will include an internal remote camera inspection of a 

substantial portion of the embedded FPCCS piping. Alternate methods of attaining 

comparable assurance will be developed whenever code required inspections cannot be 

performed, or deficiency in code required records cannot be otherwise addressed. For 

example, since filler material traceability cannot be established by weld data records.  

examination and testing of weld filler material will be performed to verify the 

composition of filler material is consistent with weld requirements. Finally. system 

hydrotesting will be performed upon completion of the piping systems using ASME 
Section III hydrotest criteria.
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(4) The reconciliation phase of the Piping Pedigree Plan is a review of the data collected 

in previous phases and assessment of the level to which original construction 

documentation requirements were met. This is accomplished by compiling the body of 

records retrieved from document control and those generated by the examination / testing 

effort, then reviewing this record set against code documentation requirements to 

determine the extent to which code requirements are met. For instances wherein 
deficiencies are identified, the body of evidence (alternate tests or inspections.  

construction procedures, etc) which substantiates the quality of the component would be 

evaluated to determine if comparable assurance of quality and safety exists.  

Piping Pedigree Plan - Implementation 

ASME Section III Piping: 

The elements of the Piping Pedigree Plan as described above are essentially complete for 

the ASME Section III piping associated with the 'C' and 'D' pools' FPCCS.  

The following is a summary of the results of this effort to date: 

Scope Definition - The ASME Section III piping associated with the 'C' and 'D' SPF 

Cooling System has been walked down by CP&L engineering and Harris Nuclear 

Plant Quality Control personnel to compare the plant configuration with construction 

isometric drawings and ensure that all welds, both vendor and field constructed, have 

been identified. Pipe spool identification numbers and welder symbols were 
inspected and recorded for review and comparison against vendor data packages. The 

scope of the ASME Section III piping within the plan has been defined based on field 
walkdowns, a review of modification design and results of the records retrieval effort.  

Basically. the plan will cover the large bore ASME Section III piping in the FPCCS 

and CCWS, leaving the small bore pipe welds (vents. drains, etc.) to be cut out and 

redone as part of the modification effort. A total of 40 large bore piping field welds 

and 12 pipe hanger attachment welds are being addressed within this portion of the 

Alternative Plan scope. Of this total. 37 are FPCCS piping welds (15 of which are 

embedded in concrete) and 3 are CCWS piping welds. All 12 hanger attachment 

welds are in the FPCCS piping.  

Vendor Data Package review - All of the 44 vendor data packages associated with the 

ASME Section III portions of the 'C' and 'D' FPCCS have been retrieved and 

reviewed to ensure that the requisite paperwork is in hand. These packages account 

for approximately 80% of the large bore piping welds in the previously constructed 

portions of this system. Of the nearly 200 existing large bore (12"" and 16") ASME 

Section III FPCCS piping welds. approximately 160 are vendor welds for which all 

required records exist. As noted above, these vendor data packages also account for 

all but 12 of the hanger attachments welds existing in the FPCCS piping. Only 2 

vendor data packages are associated with the portion of the previously installed Unit 2
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CCW System which will be used in the design to tie in Unit 1 CCW to the "C" and 

'D' Spent Fuel Pool Cooling Heat Exchangers. These packages account for all but 3 

of the existing large bore piping welds in this piping.  

Review of other documentation - A review of other Construction Quality Control 

(QC) documentation in the document control system has identified that some 

construction information does exist for the piping in question. Notably. hydrotest 

records were located which show that all of the embedded piping was in fact subject 

to hydrotest. Completion of weldments within the hydrotest boundary and review of 

Weld Data Reports (WDRs) was a procedural prerequisite for conducting these 

hydrotests. Of these 15 embedded field welds, hydrotest records contain specific 

signoffs attesting to satisfactory review of completed WDRs for 9. An additional 4 

embedded welds are specifically identified as being within the hydrotest boundary 

with a general signoff attesting to satisfactory review of weld records, while the 

remaining 2 can be shown to be within a hydrotest boundary with a signoff for review 

of welding documentation, although not specifically identified by name.  

Additional information pertaining to the quality of the 15 embedded field welds can 

be found in QC reports (ie., nonconformance reports or deficiency disposition 

reports*) associated with construction of this piping. Notably, several of these 

records contain WDR and repair WDRs for embedded welds, providing information 

pertaining to welder id, filler material and / or NDE for those welds. Pipe Spool 

Modification packages were located on microfilm; these have been reviewed to 

determine if any field changes had been made to the pipe spools as supplied from the 

vendor. Construction era procedures and specifications have been reviewed to 

identify programmatic requirements pertinent to construction quality.  

(* Note - These QC records address routine construction issues which were 

satisfactorily resolved, and do not have any adverse implications on overall 

construction quality. On the contrary, the existence of such records serves to 

strengthen the position that construction was subject to the appropriate level of QC 

scrutiny.) 

Field inspections - Reinspection and NDE of the 37 piping field welds and 12 hanger 

attachment field welds within the ASME Section III SFP Cooling System portion of 

the plan scope has been completed. WDRs were generated to document the 

inspection results; these will be reviewed by both Harris Nuclear Plant Quality 

Control personnel and the site Authorized Nuclear Inspector (ANI). These 

inspections also located and recorded weld symbols from each field weld to verify 

which welds were performed by the pipe spool vendor and to identify the specific 

welder responsible for field welds. This information was reviewed against pipe spool 

modification records and vendor data packages to determine that the original vendor 

welds were intact (had not been replaced or altered by field work), and to ensure that 

all welds had been identified and their origin accounted for. A total of 4 externally
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accessible field welds were also subject to internal examination by engineering and 

welding craft supervisory personnel, with no anomalies being identified which might 

indicate substandard weld quality.  

The internal examination of externally inaccessible field welds is an integral 

component of the Piping Pedigree Plan These inspections will be completed prior to 

post-modification acceptance testing. CP&L has contracted with a specialty vendor 

to provide remote camera inspections of a substantial portion of the embedded piping 

and field welds. An inspection procedure will be developed specifically for this 

activity and will include detailed inspection and acceptance criteria. Based on a 

feasibility walkdown with the vendor, it is anticipated that greater than one third of 

the embedded field welds will be subject to an internal inspection in this manner.  

These inspections will take place at the appropriate interval in the modification 

process, when pool levels are lowered and the welded piping blanks are removed.  

Any discrepancies will be appropriately dispositioned at that time, including any 

necessary supplemental submittals to this IOCFR50.55a Alternative Plan.  

Filler Material Analysis - All of the accessible large bore FPCCS piping field welds 

were subject to examination and/or testing to ascertain the composition of filler 

material. Generally, this was done using a nondestructive x-ray diffraction "alloy 

analyzer"'. In addition, chip samples were taken from three welds at random to 

support the validity of the alloy analyzer results. The results of this effort support that 

filler material alloy used in these field welds is consistent with that required by site 

specifications and welding procedures. The carbon steel CCWS piping welds do not 

lend themselves to conclusive identification using an x-ray diffraction analyzer, so the 

three field welds in this piping will either be subject to chemical analysis of chip 

samples, or as an alternative, cut out and replaied.  

B31.1 Piping: 

The non-safety related piping and equipment providing skimmer, purification and other 

support functions for the 'C' and 'D' spent fuel pools was very nearly completed at the 

time of original construction. All of this piping which will be retained in the final design 

is considered in the scope of the piping pedigree plan. As with the ASME Section III 

piping, vendor records can be located for this piping, but not the construction records 

associated with field installation. Under B3 1.1 and plant welding procedures, this piping 

would have been subject to external visual inspection at the time of construction.  

Reinspections have been performed on a large number of these field welds, with none 

being rejected. A complete reinspection of this piping will be accomplished as part of the 

modification effort. and a full system hydrotest to original construction requirements will 

be completed as part of post-modification acceptance testing.
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Piping Pedigree Plan Conclusion - an acceptable level of quality and safety 

I OCFR50.55a(a)(3) allows for the development of an alternative plan with the permission 
of the Office of Nuclear Reactor Regulation if it can be demonstrated that the proposed 
alternative would provide an acceptable level of quality and safety. or if compliance with 
the requirements would result in hardship or unusual difficulty without a compensating 
increase in the level of quality and safety. In the case of unavailable Unit 2 construction 
records, a great deal of evidence can be compiled to demonstrate that this piping was 

indeed constructed to the quality requirements consistent with the construction codes.  
These are summarized as follows: 

Design - CP&L held the N certificate over the ASME Section III portion of Harris 
Nuclear Plant Construction. A single N Certificate program was developed and 

implemented uniformly to ensure code compliance for the entire site. All materials 
were specified to a common program using the same procurement specifications. The 
same welder qualification program and weld procedures, weld engineering. NDE 

program, and QC program were common to the site.  

Work and Document Control - The Harris Nuclear Plant was designed and 
constructed (to the extent that it was completed) under a single construction program.  
Common work control procedures, document control, warehousing and storage 
facilities were used throughout the site. Generally, the same pool of craft and 
supervisory personnel, QC personnel and engineering staff was available for 
construction of all four units.  

Welder Qualification - Welder identification symbols have been identified at each of 

the externally accessible field welds, and can be traced to welders qualified to 
perform that weld. The chronology of precisely when a welder was qualified vs. when 

the weld was made is difficult to establish since the precise time the weld was 
performed cannot be determined, but the work control procedures ensure that the 
appropriate qualifications were established prior to performing weld, particularlywith 
regard to welds within ASME Section III boundaries.  

Obviously, welder identification symbols cannot be inspected and recorded for the 15 

embedded welds, but again, the same program and procedures would have applied.  
Work procedures specifically directed the creation of WDR packages for all welds 

within code boundaries and required that the supervisor ensure that welders were 

appropriately qualified. Besides the craft supervisor, welder qualification would have 

been subject to scrutiny by QC and the ANI upon review of the weld records. Of the 

15 embedded field welds, QC construction reports provide the identification of 

welders associated with at least 3 of these welds. No direct records of welder 

identification have yet been located for the remaining 12 embedded field welds, but 

hydrostatic test records have been located which attest to the existence of completed 

WDR packages for these welds at the time of construction. These records contain
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signatures individually attesting to satisfactory review of completed WDRs for 9 of 
the 15 embedded field welds, with an additional 4 welds being specifically identified 
as being within the test boundary with a general signoff attesting to satisfactory 
review of weld records. The remaining 2 embedded field welds were also shown to 
be within a hydrotest boundary, although not specifically identified by name.  

Generally, the same pool of welders was available for work on Unit 2 as was for the 
completed Unit 1 at any point during construction. A programmatic lack of 

appropriate welder qualification would have represented a quality assurance 
breakdown in the welder qualification program for the site. not just for a given unit.  

Thus, the satisfactory completion and subsequent operation of Unit 1 using a common 

craft pool qualified under a single welder qualification program provides strong 
assurance that the Unit 2 welders were also appropriately qualified.  

Filler Material Identification - The WDR package generated for each field weld 
contained the heat number of weld filler metal which provided the traceability for this 
material. Since the WDRs are typically the only historical source of this information, 
material certification cannot be directly established for field welds without these 

records. However, assurance that the filler material was procured to ASME Section 
III requirements and supplied with traceability records is provided in Site 
Specification SS-021 (Purchasing Welding Materials for Permanent Plant 

Construction). Per this procedure, austenetic stainless steel weld filler material 
procured for permanent plant welding (such as would have been used in the 
embedded FPCCS piping) was purchased to ASME Section III requirements, 
including those requirements associated with traceability and certification.  

Issuance and control of weld filler material was strictly controlled through the site 
materials control program. This program and its implementing procedures were 

common to all Harris units under construction. The site materials control program 
was regularly subject to QC audit to ensure compliance with the site ASME Section 
III Program Manual.  

An examination and testing program has been completed for the accessible large bore 

piping welds in the ASME Section III portion of the 'C' and 'D' pools' FPCCS, as 
well as 12 hanger welds on this piping. Each of these welds was tested either by use 

of a non-destructive alloy analyzer or by removing chip samples for chemical assay.  

In each case, the results supported that the filler material alloy was consistent with 

that required by site specifications and welding procedures. Such inspections cannot 

be performed for the inaccessible welds, but the quality of filler metal in these welds 

is supported by the existence of hydrotest records as discussed above, the existence of 

QC records for several of these welds which do provide certification and traceability 

information, the procurement requirements of Site Specification SS-021. as well as 

satisfactory test results from the 22 accessible welds. The 3 carbon steel CCW field
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welds in the Piping Pedigree Plan will also be subject to chemical analysis of chip 
samples to verify composition.  

NDE - The WDR package generated for each field weld contained the record of code 
required inspections and non-destructive examination. The specification of required 
NDE was a line item on the WDR, and completion of these examinations was 
affirmed by signature on the WDRs and supported by NDE records included in the 
respective piping isometric package. Site work control procedures required that these 
examinations be performed and appropriately documented, and it is clear from 
interviewing plant personnel that these piping isometric packages were generated and 
did exist until recently discarded. Since the WDRs are again the only source of this 
information, the completion of original construction NDE cannot be directly 
established for the field welds in question.  

To address the issue of NDE records, each of the accessible field welds identified as 
being in the Piping Pedigree Plan scope has been subjected to reinspection and NDE 
consistent with that which would have been originally performed and found to be 
acceptable. Obviously, this level of NDE cannot be reperformed on the field welds 
embedded in concrete, but the existence of hydrotest records attesting to review of 
completed WDR, QC records for several of these welds which do contain the 
appropriate NDE records, and the satisfactory NDE of accessible field welds with no 
rejections provides assurance that the NDE was satisfactorily completed for the 
embedded welds as well.  

The internal camera inspection of a large percentage of embedded field welds will 
also be performed against inspection criteria developed to provide both subjective 
examination of weld quality and, to the extent feasible, objective compliance with 
code and procedural requirements. While an inspection of this nature is not a Code 
requirement. it is significant in that it will provide direct physical evidence of quality 
for the embedded field welds. These inspections will take place at the appropriate 
interval in the modification process, when pool levels are lowered and the welded 
piping caps are removed. Any discrepancies will be appropriately dispositioned at 
that time, including any necessary supplemental submittals to this I OCFR50.55a 
Alternative Plan.  

In summary, the portion of the 'C' and 'D' FPCCS which were installed at the time of 
original plant construction were constructed under CP&L's N Certificate program. using 
sitewide programs and controls for quality assurance and a common pool of craft. quality 
control and engineering resources. There is no evidence to support that the level of 
quality in this portion of Harris plant construction is any less than that of Unit 1. and 
indeed, it would be difficult to conceive of an unacceptable deficiency which might exist 
in the partially completed Spent Fuel Cooling facilities without implicating the possibility 
of its existence in Unit I as well. That Unit 1 was completed. licensed and has been in 
commercial operation for approximately 12 years without cause to suspect construction
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quality provides strong assurance of that the quality assurance programs for the site were 

suitably comprehensive and fully implemented. It follows that a comparable level of 
quality exists in the partially completed Unit 2 facilities, including those for spent fuel 
storage.  

Beyond programmatic assurances, a large body of evidence has been compiled which 
directly attest to quality of construction. Vendor data packages. hydrostatic test records.  
QC records and other construction era documentation has been retrieved which constitute 
substantial proof of compliance with site programs and procedures. An examination 
effort has been completed in which code required external NDE of accessible welds has 
been reperformed with no rejectable indications, and material examinations provide proof 
that the filler metal used in field welds was appropriate for the weldment. These results 
provide direct evidence of the quality of accessible field welds, and by extension, the 
smaller group of welds which are embedded. Internal examination of a significant 
percentage of these embedded field welds provides an additional measure of quality 
assurance beyond that required by the Code.  

There is no evidence that supports that the missing records were never generated. and to 
the contrary, document control records indexes indicate that these piping isometric 
packages were transferred to QA storage and maintained there until they were 
inadvertently discarded in a document control "cleanup effort". Adverse Condition 
Report 93-354 was generated at that time which specifically identifies that installation 
documentation for the 'C' and 'D' FPCCS, including installation verification data and 
field weld records. was inadvertently discarded during Sept. 1993.  

It is concluded that the Piping Pedigree Plan outlined above provides ample evidence 
exists to support that the portion of the Harris plant associated with the ýC' and 'D' Spent 
Fuel Pools which was completed during the original site construction effort was indeed 
constructed to the appropriate level of quality and safety and in compliance with 
construction code requirements. It follows that the issue of missing code documentation 
is simply that. a documentation issue, and does not infer a physical lack of quality in the 
field.  

III. Alternative Plan for Continuance of Design and Construction 

The original construction of the Harris Nuclear Plant was subject to the full requirements 
of ASME Section III of the ASME Boiler and Pressure Vessel Code under the 

authorization of a single N Certificate program maintained by CP&L. This site ASME 

Section III QA program was discontinued shortly after completion and turnover of Unit 1, 

and a corporate QA program meeting I OCFR50 Appendix B requirements was 

implemented as required to address plant operation. including Section XI requirements 

regarding inspection, repair and replacement activities. Thus. the original construction 

program no longer exists and it is not possible to complete construction of the 'C' and
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'D' FPCCS as a continuance of this program. Further, since a Code data report was not 

prepared by CP&L for this partially completed piping and equipment under its N 

certificate holder program at the time it was constructed, responsibility for its 

construction cannot be now assumed by another N certificate holder under a current 

program. It follows that it is not possible to N stamp the previously completed portion 

plant associated with the 'C' and 'D' Spent Fuel Pools. Given this. and considering that 

the majority of construction has been completed, it is the opinion of CP&L and code 

authorities within the Hartford Steam Boiler Inspection and Insurance Co. and Bechtel 

Power Corporation that there is no benefit with invoking an N certificate program to 

govern the completion of the relatively small outstanding portion of construction vs.  

using another suitable quality assurance program of comparable rigor.  

Since this portion of the plant was never turned over at the time of construction, it is not 

considered part of the operating facility from the perspective of the ASME code and its 

completion could not be interpreted as a replacement activity as defined in Section XI.  

However, the site Section XI Repair and Replacement Program as implemented under the 

Corporate 1 OCFR50, Appendix B QA Program does contain many elements of quality 

control (ie., welder qualification, weld procedures, inspections, documentation. etc.) 

consistent with the original construction program. Therefore, CP&L proposes to 

complete the design of this portion of the plant to appropriate ASME Section III 

requirements. but utilize the Corporate I OCFR50, Appendix B QA Program and site 

procedures for those elements of quality assurance for which it is appropriate to provide.  

Generally, any conflicts between the ASME Section III requirements and that of the 

Corporate 1 OCFR50, Appendix B QA Program (and the corporate and site procedures 

which invoke it) would be conservatively dispositioned, such as the use of ASME Section 

III hydrotest requirements vs. those requirements found in Section XI.  

A set of supplemental quality assurance requirements has also been developed to augment 

the Corporate 1 OCFR50, Appendix B QA Program in completion of the Code portions of 

the plant associated with the 'C' and ' D' Spent Fuel Pools. These requirements were 

obtained by a close review of the requirements in the approved ASME Section III 

Construction QA Program Manual as it existed at the time of completion of construction 

vs. those of the currently existing Corporate I OCFR50, Appendix B QA Program. and are 

specifically intended to identify and conservatively reconcile deficiencies in the corporate 

program with ASME Section III requirements. For instance, the supplemental 

requirements specify a level of ANI involvement commensurate with ASME Section III 

requirements. including review of work packages prior to field issuance. integration of 

AN1 involvement into the work control process. and final review and approval of 

documentation subsequent to work completion. Other highlights of the supplemental 

quality assurance requirements include integration of comparable requirements for design 

specifications and a process for system documentation review and turnover similar to that 

of N Stamping. These supplemental quality assurance requirements will be implemented 

by integration into the modification package. or when necessary. by procedure revision.
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Since the current Corporate 1OCFR50, Appendix. B QA Program is sufficient to govern 
ongoing operation of the Harris Plant (including Section XI repair and replacement 
activities), it follows that it is of sufficient rigor for the construction effort to complete 
and activate the portion of the plant associated with the 'C' and *D' spent fuel pools.  
There are instances wherein the Corporate lOCFR50, Appendix B QA Program does not 
address specific ASME Section III quality assurance requirements, and a set of 
supplemental quality assurance requirements has been developed specifically for the 
purpose of addressing these items. This approach for continuance of construction is both 
technically acceptable and commercially viable, and will ensure the requisite level of 
quality and safety in the completed systems as discussed in I OCFR50.55a(a)(3)(i).
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CCW UNREVIEWED SAFETY QUESTION DISCUSSION 

As part of the preparation of the design change package for the tie-in of the existing 
Component Cooling Water (CCW) system, a 1 OCFR50.59 Safety Evaluation was 
prepared. The scope of the evaluation addressed the tie-in of the Unit 1 CCW system to 
the heat exchangers of the 'C' and 'D' Fuel Pool Cooling and Cleanup System (FPCCS).  
This evaluation considered a heat load of no more than 1.0 MBtu/hr' in the 'C' and 'D' 
Spent Fuel Pools (SFP). In support of this design change package, a thermal-hydraulic 
model was created to analyze the overall impact of this additional heat load, including its 
impact on the Emergency Service Water (ESW) system and the Ultimate Heat Sink 
(UHS). This analysis demonstrated that adequate thermal margin exists in the CCW 
system to accommodate the proposed additional heat load in Spent Fuel Pools 'C' and 'D'.  
However, it was determined that while the post-modification configuration was safe it 
was potentially an Unreviewed Safety Question (USQ). The following discussion 
delineates the methodology used in this analysis and the reasoning behind its 
classification as a USQ.  

CURRENT SYSTEM CONFIGURATION 

The CCW system serves as an intermediate closed cooling water system between the 
radioactive or potentially radioactive systems and the non-radioactive service water 
system. The FPCCS rejects its heat via the CCW system which in turn rejects its heat via 
the station service water system to the Ultimate Heat Sink. The Ultimate Heat Sink is 
comprised of three separate possible cooling sources that are used independently: the 
main cooling towers for normal service and the auxiliary or main reservoir for emergency 
service.  

The CCW system provides cooling to various safety related (RHR Heat Exchangers, 
RHR Pump, and Spent Fuel Pool Heat Exchangers) and non-safety related heat loads.  
The CCW system contains two separate trains, each containing a component cooling 
water system heat exchanger. There are three component cooling water pumps for the 
two trains. Two pumps are normally operated during cooldown, with each pump 
supplying half of the total component cooling water flow. Normal power operation only 
requires one pump for operation with another on standby. In the event of a LOCA, only 
one pump is required although two CCW pumps start to ensure cooling flow to the 
safeguards loads in the event of a single failure.  

When the Emergency Core Cooling System is aligned to recirculate from the containment 
sump to the Reactor Coolant System, the CCW trains are separated from each other and 
from the non-essential header to maintain protection against a single passive failure and to 
provide sufficient flow to their respective RHR trains. In this alignment, each CCW train

' Controlled by revised Technical Specification 5.6
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is balanced to provide greater than 5 gpm to the RHR pump for cooling the pump and 
6050 gpm is available to the RHR heat exchanger.  

The minimum CCW flow that must be maintained through the RHR Heat Exchanger and 
the RHR Pump subsequent to alignment to recirculation is 5600 gpm and 5 gpm 
respectively. Subsequent to alignment to recirculation the operators are directed by 
Operating Procedures to restore sufficient CCW flow from one CCW train to the SFP 
heat exchangers to maintain the temperature of the spent fuel pools to less than 150'F.  
Based on the CCW flows established to the RHR heat exchanger and the RHR pump 
when the non-essential header is isolated, each train is capable of individually providing 

the specified 5600 gpm and 5 gpm in addition to the minimum flow of 1789 gpm through 
the SFP heat exchangers 'A' and 'B'.  

1OCFR50.59 SAFETY EVALUATION OVERVIEW 

Performance of the I0CFR50.59 Safety Evaluation requires that certain questions must be 
answered to determine if the proposed activity will require the completion of an 
Unreviewed Safety Question Determination (USQD). Since this design change involved 
a change to the Technical Specifications (to facilitate the control of the heat loads in 
Spent Fuel Pools 'C' and 'D') it could not be implemented without prior NRC approval.  
Nonetheless it was determined that a USQD be performed since this modification 
involves a change to the facility, a change to procedures described in the SAR, a change 
to the licensed operator training program, etc. and no previously approved USQ 
determination fully bounds this activity.  

UNREVIEWED SAFETY QUESTION DETERMINATION 

The USQD analysis performed yielded an affirmative answer to the question concerning 
whether the proposed activity may reduce the margin of safety as defined in the basis for 

any Technical Specification. The portion of the design change which triggered this 
affirmative response centered on the analysis methodology used in the thermal-hydraulic 
analysis to verify that adequate excess thermal capacity existed in the CCW system to 
accommodate the additional heat loads from Spent Fuel Pools 'C' and 'D'. The following 
is a discussion of the subject thermal-hydraulic analysis and the logic that prompted the 
decision to categorize this activity as a USQ.  

The new thermal-hydraulic analysis was performed to evaluate the 1.0 MBtu/hr heat load 

that would be added to Spent Fuel Pools 'C' and 'D' as a result of this activity. This 

thermal-hydraulic analysis includes an assessment of Core Shuffle and Abnormal Full 

Core Offload scenario heat loads to satisfy the analysis requirements of NUREG-0800 

(Standard Review Plan). The analysis demonstrates that adequate margin exists during 

all normal and accident modes of system operation and that the CCW system has
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adequate thermal-hydraulic capacity to provide the minimum flow required by the fuel 
pool heat exchangers after the activation of Pools 'C' and 'D'. As a result of the analysis.  
the minimum CCW flow to the RHR heat exchangers and the minimum ESW flow to the 
CCW heat exchanger change from the current requirements.  

The analysis considered the additional spent fuel pool cooling heat load well as a 6% 
modeling uncertainty and degraded IST pump performance. The new analysis also 
accounts for the change in RHR heat exchanger performance as it relates to the variation 
in fluid properties. This is a departure from the current licensing basis with regard to 
RHR heat exchanger performance. Current analyses assume that the performance of the 
RHR heat exchanger is fixed based on the design values associated with the heat 
exchanger data sheet. The data sheet fixes the tubeside inlet temperature to the RHR heat 
exchanger to 139°F, however, during the development of the new thermal-hydraulic 
analysis it was noted that RHR tube side inlet temperature is postulated to rise to 244.1 °F 
during the initial phase of containment sump recirculation. This increase in the tube side 
fluid temperature is predicted to increase the overall heat transfer coefficient 
approximately 10% due to the change in tube side fluid viscosity. These conditions tend 
to increase heat transfer through the RHR heat exchanger and might otherwise increase 
CCW system supply temperatures above the maximum of 120°F under limiting 
conditions of minimum CCW heat exchanger ESW flow and maximum ESW supply 
temperature. The two previously mentioned changes in minimum CCW flow to the RHR 
heat exchangers and the minimum ESW flow to the CCW heat exchanger are specified to 
address this issue.  

The minimum specified CCW system flow to the RHR heat exchanger is reduced to a 
level consistent with a heat rejection of 111.1 MBtu/hr under the new analysis. Itis 
important to note that this heat rejection rate is consistent with the existing post-LOCA 
containment pressure/temperature calculations, such that no change in containment heat 
removal is prescribed. The thermal-hydraulic calculation includes an analysis of RHR 
heat exchanger performance to determine the minimum shell side flow rate to maintain 
120'F shell side inlet temperature, 244. I°F tube side inlet temperature and 1.846E6 
lbm/hr tube side flow rate to maintain the aforementioned consistency. It was shown that 
a minimum CCW system flow rate of 4874 gpm at 120'F is required at the beginning of 
the sump recirculation phase. The specified CCW system flow to the RHR heat 
exchanger under these conditions; assuming 6% model uncertainty consistent with 
previously developed hydraulic models is 5166 gpm, or approximately 5200 gpm. As the 
containment sump temperature decreases, the minimum required CCW system flow rate 
decreases based on maintaining a maximum RHR heat exchanger tube side outlet 
temperature of 180'F. The CCW system was initially rebalanced in the model in the 
LOCA recirculation (RHR only) alignment, with a 10% degraded CCW pump curve.  
When the nominal CCW pump curve is applied to this alignment CCW system flow to 
the RHR heat exchanger increases to approximately 5440 gpm, resulting in an increased 
RHR heat exchanger heat duty of 118 MBtu/hr. Under the most limiting postulated 
conditions. the increased RHR heat exchanger duty could increase CCW system supply
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temperature marginally above its 120 'F design limit. This concern is addressed by 

increasing the current minimum required ESW flow to the CCW system heat exchanger 

from 8250 gpm to a slightly higher value of 8500 gpm.  

Summarizing the preceding discussion, a reduction in the minimum specified RHR heat 

exchanger CCW system flow from 5600 gpm to 5200 gpm and an increase in the 
minimum specified CCW heat exchanger ESW system flow from 8250 gpm to 8500 gpm 

are prescribed by the new thermal-hydraulic analysis in order to maintain all 

thermal/hydraulic assumptions which are used in the HNP containment analysis. A 

minimum specified ESW system flow of 8500 gpm to the CCW heat exchangers was 
verified to be within the capacity of the current system even considering the most limiting 

ESW system single failure.  

Per CP&L's Draft SER 01 365 - ASB Question 9.2.2(1) Revised Response, 5600 gpm 

was the number specified to the NRC as that which was "... sufficient capacity.. " from 

one train of CCW "...to carry the heat loads from the ... RHR heat exchanger".  

Section 9.2.2 of the SER (NUREG-1038) states that "5600 gpm would be required for the 

RHR heat exchanger" and that "...flow remaining from one operating CCW train wsould 

be sufficient to keep the Unit I SFP at a temperature of 150'F or less ". In this context, it 

follows that the NRC's acceptance of the CCW system is based, in part, on ensuring that 

5600 gpm CCW system flow is provided to the RHR heat exchangers under these 

conditions. Therefore, the decrease in minimum required CCW system flow to the RHR 

heat exchangers is deemed to be a reduction in the acceptance limit. The change in the 

minimum specified RHR heat exchanger CCW system flow from 5600 gpm to 5200 gpm 

as a result of the new thermal-hydraulic analysis does not prevent the CCW system from 

meeting the previously defined criteria in any way. The addition of Spent Fuel 

Pools 'C' and 'D' to the CCW system does not directly result in changing the minimum 

specified RHR heat exchanger CCW system flow. As previously discussed. an increase 
in the minimum specified CCW heat exchanger ESW system flow from 8250 gpm to 

8500 gpm also results from the new thermal-hydraulic analysis but unlike the minimum 

specified RHR heat exchanger CCW system flow, this value is not mentioned in the SER.  

SUMMARY 

In determining whether or not the proposed activity reduces the margin of safety, as 

defined in the basis of any Technical Specification, the only item which could not be 

ruled out was that associated with the reduction in the minimum CCW flow to the RHR 

heat exchanger. Since this is deemed to be a change in the acceptance limit, this activity 

is considered to be a USQ.
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EXHIBIT 1

UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

Before the Atomic Safety and Licensing Board 

In the Matter of ) 
) 

CAROLINA POWER AND LIGHT ) Docket No. 50-400-LA 
COMPANY ) 
(Shearon Harris Nuclear Power Plant) ) ASLBP No. 99-762-02-LA 

AFFIDAVIT OF R. STEVEN EDWARDS 

COUNTY OF WAKE ) 
) ss: 

STATE OF NORTH CAROLINA ) 

I, Robert Steven Edwards, being sworn, do on oath depose and say: 

1. I am a resident of the State of North Carolina. I am employed by Carolina Power 

& Light Company ("CP&L") and work at the Harris Nuclear Plant ("HNP" or 

"Harris Plant" or "Harris") in the Nuclear Engineering Department. Presently, I 

am the Supervisor, Spent Fuel Pool Project, and am responsible for 

commissioning and placing into service spent fuel pools C and D at the Harris 

Plant. My business address is 5413 Shearon Harris Road, New Hill, North 

Carolina 27562-0165.  

2. I was graduated from North Carolina State University in 1982 with a B.S. in 

Industrial Engineering. Since graduation, I have been employed by CP&L, first as
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an Associate Engineer, then Engineer, at the Robinson Nuclear Plant, responsible 

for planning, scheduling and execution of outages and major projects. Beginning 

in 1986, 1 served in the Technical Support Unit at the Robinson Plant as a System 

Engineer - Mechanical Systems. Promoted to Senior Engineer in July 1988, 1 

supervised a staff of contract engineers responsible for specific projects at the 

Robinson Plant. In June 1991, 1 assumed the position of Project Engineer 

Mechanical Systems at the Robinson Plant and managed a staff of four system 

engineers and two component engineers responsible for the operation, 

performance, reliability and maintenance of various plant systems. In August 

1992, I became the Director - Information Architecture (Nuclear) in CP&L's 

Corporate Management Services and served as the management-level liaison and 

project manager for nuclear-related information technology projects at CP&L's 

nuclear plants. In October 1994, I moved to the position of Director - Project 

Control in the Corporate Nuclear Business Operations Group. In that position, I 

facilitated the development of long-range planning at each CP&L nuclear plant 

and provided oversight and administration of project management and economic 

evaluation processes and activities. In July 1996, I moved to Corporate Nuclear 

Engineering and became Manager of Projects, responsible for scope, cost, 

schedule, and quality of various nuclear projects. In April 1998, 1 was assigned to 

Harris Plant Major Projects Section and became responsible for the spent fuel 

pools C and D activation projects, including the completion of the spent fuel pool
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cooling and cleanup system ("SFPCCS"), spent fuel storage rack design and 

installation, and related activities.  

3. The purpose of this affidavit is to set forth facts and data on which CP&L relies in 

establishing that there is no genuine and substantial dispute of fact raised by 

Intervenor Board of Commissioners of Orange County in Technical Contentions 2 

and 3 admitted in the above-captioned proceeding. First, I summarize the 

background of the license amendment request and the information submitted in 

support of the application. Second, I describe Harris Plant procedures, controls, 

physical conditions, physical constraints, and calculations that establish a single 

fuel assembly misplacement in HNP spent fuel pools C and D, involving a fuel 

element of the wrong burnup or enrichment, cannot cause criticality in the fuel 

pool. jhird I describe the basis for the 10 C.F.R. §50.55a Alternative Plan that 

provides assurance of acceptable quality and safety of the stainless steel piping 

that is part of the spent fuel pool cooling and cleanup system for spent fuel pools 

C and D -- notwithstanding the destruction of the weld data reports for the field 

welds in that piping. Fourth, I describe the measures set forth in the Equipment 

Commissioning Plan for spent fuel pools C and D to ensure that there has not 

been significant degradation of the components and piping in the SFPCCS that 

would affect their suitability for service. I provide the results of additional 

inspections and tests to confirm the acceptable condition of the SFPCCS piping 

embedded in concrete. Finally, I discuss the insignificant impact on Harris Plant 

operations and safety in the highly improbable event of a failure of a weld in the
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embedded piping, and describe the counter-balancing hardship and unusual 

difficulty that would result if CP&L were required to commission spent fuel pools 

C and D without approval of the 50.55a Alternative Plan.  

BACKGROUND 

4. CP&L's application for a license amendment to place spent fuel pools C and D in 

service was submitted on December 23, 1998. The license amendment request 

includes nine enclosures with supporting information(Attachment A). As the 

project manager for the HNP spent fuel pool C and D activation projects, I was 

responsible for development of the factual information set forth in the license 

amendment request. The information in Attachment A is accurate to the best of 

my knowledge and belief. It has been updated by additional information that is 

also attached to this affidavit.  

5. The license amendment request and the need to expand spent fuel storage at HNP 

results from the failure of the U.S. Department of Energy ("DOE") to begin taking 

delivery of spent fuel in 1998, as required by the contract between DOE and 

CP&L and by the Nuclear Waste Policy Act of 1982, as amended. CP&L 

requested that the license amendment to allow placement of spent fuel in spent 

fuel pools C and D be issued no later than December 31, 1999. CP&L plans to 

begin loading spent fuel in pool C starting in 2000. Delays would adversely 

impact CP&L's ability to maintain adequate spent fuel storage capacity and, with
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the loss of full core discharge capability at one or more of CP&L's nuclear plants, 

could lead to a forced shutdown condition.  

6. The NRC Staff reviewers requested additional information regarding the license 

amendment request by letters dated March 24, 1999, April 24, 1999, June 16, 

1999, August 5, 1999, and September 20, 1999. CP&L responded to each request 

for additional information ("RAI") respectively on April 30, 1999, June 14, 1999, 

July 23, 1999, September 3, 1999, and October 29, 1999. CP&L also provided 

additional information to the NRC Staff on October 15, 1999 to supplement 

previous responses. Attachment B to this affidavit is CP&L's April 30, 1999 

Response to RAI 1. Attachment C is CP&L's June 14, 1999 Response to RAI 2.  

Attachment D is CP&L's September 3, 1999 Response to RAI 4. Attachment E is 

CP&L's October 29, 1999 Response to RAI 5. Attachment F is CP&L's October 

15, 1999 supplementary response to previous RAI's. (Not all of the enclosures to 

the RAI responses are attached; nor is the Response to RAI 3 (on seismic issues) 

attached.) As the project manager for the HNP spent fuel pool C and D activation 

projects, I was responsible for development of the factual information set forth in 

responses to NRC Staff RAIs. The information in Attachments B, C, D, E, and F 

is accurate to the best of my knowledge and belief.  

7. The Harris Plant was originally planned as a four nuclear unit site (Harris 1, 2, 3 

and 4). In order to accommodate four units, the Harris Fuel Handling Building 

was designed and constructed with four separate pools capable of storing spent 

fuel. Spent fuel pools A and B were originally intended to support Harris 1 and 4.
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Spent fuel pools C and D were originally intended to support Harris 2 and 3. The 

original design included a spent fuel pool cooling and cleanup system 

("SFPCCS") to service spent fuel pools A and B, and a separate SFPCCS to 

service spent fuel pools C and D. The purpose of the SFPCCS is to maintain 

water quality in the spent fuel pools, transfer canals, cask loading pool and the 

reactor cavity, and remove residual heat generated in the stored spent fuel. The 

SFPCCS consists of a cooling system and a cleanup system. The major system 

components are the fuel pool heat exchangers, fuel pool demineralizer, fuel pool 

cooling pumps, filters, skimmers, water purification pumps, valves, piping, fuel 

pool gates, strainers, instrumentation and system controls. Attachment G is the 

system description (SD- 116) from Volume 6 of the Harris Plant Operating Manual 

and provides a more detailed description of the SFPCCS. Attachment H is a 

simplified schematic of the SFPCCS.  

8. Harris 3 and 4 were canceled in late 1981. Harris 2 was canceled in late 1983.  

Spent fuel pools A, B, C and D and the SFPCCS for spent fuel pools A and B 

were completed as part of the Fuel Handling Building, are described in the HNP 

Final Safety Analysis Report, and are licensed as part of the HNP. In addition, 

HNP was licensed to accept spent fuel for storage from CP&L's other nuclear 

plants, H. B. Robinson Unit 2, and Brunswick Units 1 and 2. Beginning in 1989, 

spent fuel assemblies from Robinson and Brunswick have been regularly shipped 

to the Harris Plant and are stored in spent fuel pools A and B.
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9. Construction on the SFPCCS for spent fuel pools C and D was discontinued after 

Harris 2 was canceled. By that time, all four spent fuel pools had been 

constructed, concrete had been poured, and the SFPCCS piping immediately 

outside and under the spent fuel pools was installed, welded in place and 

embedded in reinforced concrete. The SFPCCS for spent fuel pools A and B was 

completed and placed in service. Harris 1 began commercial operations in 1987.  

Sometime in late 1988 or 1989, before the first refueling of Harris 1 and discharge 

of spent fuel to the spent fuel pool, spent fuel pool A was filled with 

demineralized water. Boric acid was added to the water before spent fuel was 

discharged into the spent fuel pool. (A minimum 2000 parts per million ("ppm") 

boron concentration - boron absorbs neutrons -- is maintained in the spent fuel 

pool water to provide criticality control.) On or about the time spent fuel was first 

discharged from the Harris reactor, spent fuel pool B was filled with 

demineralized water with the same concentration of boric acid. Because spent 

fuel pools C and D are connected to spent fuel pools A and B by transfer canals, at 

some point in 1989 or later, spent fuel pools C and D were also filled with 

demineralized water with the same concentration of boric acid. This allows the 

gates in the transfer canal to be opened without a loss of water and precludes an 

inadvertent partial drain-down of spent fuel pools A and B to spent fuel pools C 

and D.  

10. When Harris 2 was canceled in 1983, work was stopped on the SFPCCS for spent 

fuel pools C and D. The heat exchangers were subsequently filled with nitrogen
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to inhibit any corrosion. The pump motors were stored in the warehouse for 

spares. The SFPCCS piping was "spared in place." Prior to filling spent fuel 

pools C and D with water, "plumbers plugs" were installed in the SFPCCS 

suction and discharge openings in the spent fuel pools and metal covers were 

installed at the uncompleted, open ends of the pipes (replacing wooden and/or 

sheet metal foreign material exclusion covers). The plumber's plugs were not 

leak-tight and eventually the sections of SFPCCS piping were filled with spent 

fuel pool water that leaked by. The SFPCCS piping was drained in 1995-1996, 

when drain valves were added to the accessible portions of the embedded lines.  

Thereafter, the lines refilled with water from the spent fuel pools leaking past the 

plumber's plugs. That water remained in the SFPCCS piping until drained for 

inspection earlier this year.  

CRITICALITY CONTROL IN SPENT FUEL POOLS C AND D 

11. As the project manager for the activation of spent fuel pools C and D, my work 

encompasses analytical design and engineering evaluations, management of the 

hands-on physical implementation of the modifications to the SFPCCS, and 

inspection and preparation of the spent fuel pools themselves. As a consequence 

of my extensive work at HNP and with the Harris spent fuel pools, I am familiar 

with the physical layout, operations, and operating procedures for the Harris 

Nuclear Plant, as they relate to the movement and storage of spent fuel and the 

operation of the spent fuel pools.
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12. Each movement of an individual fuel assembly in the Hiarris spent fuel pools is a 

separate, independent action. Since there is only one set of fuel movement 

equipment that services the entire Fuel Handling Building, the Harris fuel 

movement equipment is physically able to move only one fuel assembly at a time.  

There is only one spent fuel bridge crane, one hoist, one upender, etc. Therefore, 

it is physically impossible to move more than one fuel assembly at a time. For 

that reason, Harris Nuclear Plant operating procedures are written to reference 

movement of only one spent fuel assembly at a time. See Harris operating 

procedures PLP-616 (Fuel Handling Operations), FHP-014 (Fuel and Insert 

Shuffle Sequence), FHP-020 (Refueling Operations), and FHP-024 (HNP Spent 

Fuel Handling Operations), included as Attachments I, J, K and L, respectively, 

for examples of implementing procedures which throughout discuss only one set 

of equipment and provide steps for movement of only one fuel assembly at a time.  

This same provision applies to all fuel movement operations in the Harris spent 

fuel pools.  

13. There is no concurrent movement of more than one fuel assembly in the Harris 

spent fuel pools. Because of the physical constraints and procedural controls 

discussed above, two or more fuel assemblies cannot be moved concurrently in 

the Harris spent fuel pools. The maximum number of fuel assemblies that can be 

moved at any one time is one fuel assembly.  

14. Misplacement of a single fuel assembly at HNP is highly unlikely for many 

reasons. The movement of fuel assemblies at the Harris Nuclear Plant is tightly
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controlled by plant operating procedures to prevent challenging the spent fuel pool 

criticality control mechanisms. However, there are other reasons, wholly apart 

from criticality control, why the movement of fuel assemblies at Harris is tightly 

controlled.  

15. NRC regulations require fissile material licensees, including CP&L at HNP, to 

tightly control and track the quantity and location of all fissile nuclear material in 

the licensee's possession. This process is referred to as materials control and 

accounting of special nuclear material, or "MC&A," and is controlled by 10 

C.F.R. Part 74. CP&L rigorously tracks the location of all fuel assemblies for 

MC&A purposes through operating procedures and an electronic computer 

database referred to as the MAGIC database. A further description of the purpose 

and use of the MAGIC database is provided in CP&L Nuclear Fuels procedures 

NFP-NGGC-0021 (Corporate Special Nuclear Material Accountability Plan) and 

NFP-NGGC-0003 (Procedure for Selection of Irradiated Fuel for Shipment in the 

IF-300 Spent Fuel Cask), which are included as Attachments M and N to this 

affidavit. In addition to the electronic database, paper records are kept of each 

fuel assembly movement which is made in the spent fuel pool, including the 

origination point from where the assembly started, and the destination point, 

typically a cell in the spent fuel pool racks, to which the fuel assembly is moved.  

These records are developed and retained pursuant to Harris operating procedure 

PLP-629 (Reactivity Management Program), Attachment 6 (Reactivity 

Management Controls, Spent Fuel Pool Activities) and FHP-014 (Fuel and Insert
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Shuffle Sequence), which are included as Attachment 0 and J to this affidavit.  

These paper records provide the basis for entering factual information into the 

MAGIC electronic database.  

16. The placement of fuel assemblies at Harris is also rigorously controlled for reactor 

operations purposes. Fuel assemblies are moved during every reactor core 

refueling exercise, which occurs approximately every 18 months at Harris. It is 

essential for reactor operations that the location of each fuel assembly be closely 

tracked and controlled in order to ensure that the reactor core is loaded with the 

correct fuel assemblies in the correct locations. Each restart reactor core is 

carefully designed and validated for compliance with the NRC's regulations 

regarding reactor safety. Knowing the location and characteristics of each 

assembly is essential to demonstrating compliance with the NRC's reactor 

operations regulations. The fuel assembly movement procedures and the MAGIC 

database that are used to control the location of fuel assemblies in the spent fuel 

pool are also used to control the location of fuel assemblies in the reactor core.  

17. The MAGIC database is used to determine the location and the characteristics of 

each fuel assembly at the Harris Nuclear Plant. The location and characteristics of 

each assembly are required to be carefully tracked throughout the entire time a 

fuel assembly is at the Harris Nuclear Plant, from the time it arrives at the plant as 

either fresh fuel from the fuel vendor, or as spent fuel in a transportation cask 

from other CP&L plants, until it leaves the Harris site. The location and 

characteristics of each fuel assembly to be moved is determined in an independent
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operation from the actual movement of the fuel assembly, by an individual who is 

different from the operators that actually move the fuel. The tracking of fuel 

assembly location and characteristics using the MAGIC database is discussed in 

CP&L Nuclear Fuels procedure NFP-NGGC-0021 (Corporate Special Nuclear 

Material Accountability Plan), which is included as Attachment M to this 

affidavit.  

18. In addition to the rigorous control over the selection of a fuel assembly to move 

by the site reactor engineering staff, the actual physical movement of the fuel 

assembly has several additional features that further render a single fuel assembly 

misplacement highly unlikely. All fuel assembly physical movements are 

controlled by Harris operating procedures. The following steps summarize 

essential safeguards in the procedures against fuel assembly misplacement.  

Pursuant to procedure, fuel assemblies are moved only by licensed operators.  

These operators receive from the engineering staff a document identifying each 

fuel assembly to be moved, as well as the originating location, destination 

location, and fuel characteristics for each assembly. Before each fuel assembly is 

moved, the correct origination location is physically verified by two different 

operators through visual examination. The fuel assembly can only be moved after 

this redundant confirmation that the proper origination location is being accessed.  

The fuel assembly is then moved directly to its destination location. The 

destination location is also confirmed redundantly by two different operators 

through visual examination before the assembly can be inserted in that location.
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The operators are not permitted to place the fuel assembly in any interim location.  

The fuel assembly is only permitted to be placed either in its origination location 

or its destination location, as identified on the Fuel Assembly and Insert Shuffle 

Data Sheet (Attachment I to FHP-014), Core Offload/Reload Fuel Transfer Data 

Sheet (Attachment 2 to FHP-014), or Cask to Storage Fuel Handling Data Sheet 

(Attachment 3 to FHP-014). The proper form to use is determined by the source 

location. In the event the assembly cannot be placed into its destination location.  

the fuel assembly is returned to its origination location. These procedures ensure 

that the misplacement of a single fuel assembly is highly unlikely. A typical fuel 

movement procedure for Harris Nuclear Plant that identifies these procedural 

safeguards is FHP-014 (Fuel and Insert Shuffle Sequence). A copy of this 

procedure is included as Attachment J to this affidavit. There is a separate fuel 

movement procedure for the fuel originating from each of the three CP&L plants 

from which fuel is stored in the Harris spent fuel pools - Harris Nuclear Plant, 

Robinson Nuclear Plant, and Brunswick Nuclear Plant. Each of these fuel 

movement procedures include the safeguards against fuel assembly misplacement 

discussed in this paragraph.  

19. Misplacement of a single fuel assembly in the Harris spent fuel pools is highly 

unlikely because of the multiple procedures, independent operations, and 

independent operators involved in each fuel assembly movement. Based upon a 

review of Harris plant records, I have determined that no fuel assembly has ever 

been misplaced in the spent fuel pools at the Harris Nuclear Plant. The history of
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fuel movement at Harris and the lack of a single fuel assembly misplacement ever 

occurring at Harris confirm, through practical experience, that a single 

misplacement at Harris is highly unlikely.  

20. The misplacement of a single fresh fuel assembly in Harris pools C and D is even 

more unlikely because of the physical separation of pools C and D, relative to the 

Harris fresh fuel storage area. Fresh fuel at Harris is brought "dry" into the new 

fuel storage area and then stored in spent fuel pool A prior to moving it into the 

reactor. Spent fuel pool A is physically separated from pools C and D by 

approximately 300 feet of the fuel transfer canal. Fresh fuel is not passed through 

or adjacent to pools C and Das it is moved either from the Harris new fuel storage 

area to pool A, or from pool A to the reactor core.  

21. The misplacement of multiple fuel assemblies in the Harris spent fuel pools is not 

credible. I am aware of no single failure in administrative or physical controls 

that could result in multiple fuel assembly misplacements in the Harris spent fuel 

pools. Because each fuel assembly movement is independent, and a single fuel 

assembly misplacement is highly unlikely, the likelihood of multiple fuel 

assembly misplacements is the product of several highly unlikely events, each in 

succession, and each of which is not detected. Based on Harris operations, 

operating procedures, and past record, the undetected misplacement of multiple 

fuel assemblies in the Harris spent fuel pools is not a credible event. The 

misplacement of multiple fresh fuel assemblies in Harris spent fuel pools C and D 

is even less credible because of the limited number of fresh fuel assemblies at the
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Harris site at any one time. The Harris Nuclear Plant has, in practice. no more 

than about 52 fresh fuel assemblies on site at any one time. This is because only 

one-third of the reactor core is loaded with fresh fuel during the refueling 

operation. The entire Harris reactor core contains 157 fuel assemblies. One-third 

of the core, or about 52 fuel assemblies, is replaced with fresh fuel approximately 

every 18 months. New fuel is brought into the plant just prior to a refueling 

outage so the Harris plant only maintains inventory for one reloading at a given 

time.  

22. Harris Nuclear Plant chemistry procedures require that at least 2000 ppm of 

soluble boron be maintained in the Harris spent fuel pools, including pools C and 

D, at all times. This is required pursuant to section M of Attachment 1.2 of Harris 

operating procedure CRC-001 (SHNPP Environmental and Chemistry Sampling 

and Analysis Program). A copy of this operating procedure is included as 

Attachment P to this affidavit. 2000 ppm of soluble boron is required to be 

maintained in the spent fuel pool water for criticality control of both the reactor 

core and the spent fuel pools. The water in the Harris Nuclear Plant reactor core 

also contains soluble boron. During refueling operations, the water in the reactor 

core and the water in the spent fuel pool are interconnected. The soluble boron 

level in the spent fuel pool water is maintained at 2000 ppm to ensure that the 

borated water in the reactor core is not inadvertently diluted with non-borated 

water. The soluble boron level in the spent fuel pool water also provides an
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additional, redundant mechanism for criticality control in the Harris spent fuel 

pools.  

23. Control of the spent fuel pools' soluble boron concentration and control of fuel 

assembly movements in the pools are completely separate and independent 

actions. Dilution of soluble boron and fuel assembly misplacement are entirely 

separate and independent hypothetical events.  

24. In CP&L's RAI response serial HNP-99-094, dated June 14, 1999 (Attachment 

C), CP&L stated that analyses from Holtec International demonstrates that Harris 

spent fuel pools C and D would remain subcritical in the event of misplacement of 

a fresh fuel assembly if at least 400 ppm of soluble boron was in the spent fuel 

pool water. I am aware of no mechanism that could result in the dilution of the 

soluble boron level in the Harris spent fuel pool water from the required level of 

2000 ppm down to 400 ppm.  

25. In fact, loss of water from the spent fuel pools, which occurs in small quantities 

routinely through evaporation, results in the opposite effect - it increases the 

concentration of soluble boron in the spent fuel pool water. During evaporation, 

only the water is evaporated out of the pool, the soluble boron stays in the pool.  

In order for such a soluble boron dilution event to occur that would decrease the 

soluble boron concentration from 2000 ppm to 400 ppm, not only would eighty 

percent of the water volume in the spent fuel pools would have to be lost, an 

amount comprising in excess of a million gallons of water, this enormous quantity 

of water would also have to be inadvertently replaced with unborated water, in
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violation of Harris operating procedures. I know of no credible mechanism to 

lose this quantity of water from the Harris spent fuel pools. Such a dilution event 

in the Harris spent fuel pools is not a credible event.  

26. Supplemental analysis performed by Holtec International has demonstrated that 

Harris spent fuel pools C and D would, in fact, remain subcritical following the 

misplacement of a single fresh fuel assembly even if all of the soluble boron were 

removed from the spent fuel pools (ie., 0 ppm). This analysis is included as 

Attachment B to Exhibit 3, the Affidavit of Everett L. Redmond II, Ph.D. This 

supplemental analysis, which demonstrates that Harris spent fuel pools C and D 

will remain subcritical even without soluble boron, renders further discussion of 

the likelihood of a boron dilution event moot.  

BASIS FOR THE 50.55a ALTERNATIVE PLAN 

27. The license amendment request includes a 10 C.F.R. §50.55a Alternative Plan 

(Attachment A, Enclosure 8) because CP&L had committed to construct the 

Harris SFPCCS piping to meet the requirements of Section M, Class 3 of the 

ASME Boiler and Pressure Vessel Code ("ASME Code"). Completing the 

SFPCCS strictly on the basis of the original HNP site construction program is not 

possible for two reasons: (1) CP&L discontinued its ASME N-Stamp certification 

program sometime after Harris Plant construction was complete, and (2) certain 

quality assurance ("QA") records associated with the field installation of SFPCCS 

piping were inadvertently destroyed along with a purging of the canceled Harris

17



Unit 2 records. The 50.55a Alternative Plan is intended to provide the basis for 

construction requirements for the completion of the SFPCCS and to provide 

reasonable assurance of an acceptable level of quality and safety of the SFPCCS 

in light of the missing documentation.  

28. The first issue addressed in the 50.55a Alternative Plan is the supplemental QA 

requirements that have been developed and implemented at HNP to augment 

CP&L's Corporate QA Program (which meets the criteria in 10 C.F.R. Part 50, 

Appendix B) in order to address construction QA requirements that were part of 

the Harris ASME Code QA Program during construction. To the extent that it 

was completed, construction of the SFPCC for spent fuel pools C and D was 

accomplished in accordance with the ASME Code QA Program which CP&L 

maintained at that time for Harris Plant construction. Had Unit 2 not been 

canceled, the construction sequence for the SFPCCS piping would have 

eventually culminated in its receiving an "N-Stamp", an affirmation that it was 

constructed in accordance with Code requirements under an ASME approved N 

Certificate Program. However, since no partial turnover was conducted on the 

completed portion of the SFPCCS and CP&L's N Certificate program has been 

long since discontinued, it is not possible to now complete the construction of this 

system in a manner which could be stamped under Code rules. Similarly, since 

this construction effort does not fit the definition of repair/replacement activities 

in ASME Code, Section XI, it cannot be performed as such under the plant's 

Section XI program.
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29. Given these conditions, CP&L decided to proceed with construction of the Harris 

SFPCCS on the basis of a construction program which retained the elements of 

the original program to the extent necessary to "provide an acceptable level of 

quality and safety," consistent with the criteria of 10 C.F.R. §50.55a(a)(3)(i). This 

was done by completing a detailed comparison of the requirements of the original 

ASME construction program with those of current plant programs, procedures and 

processes. Where the original construction program contained elements not 

adequately or not specifically addressed by current requirements, that item was 

evaluated for its implication on quality. Wherever necessary, supplemental rules 

were drafted to augment current plant programs, procedures and processes to meet 

the wording and / or intent of the original construction program. This set of 

supplemental rules was formalized into the "Supplemental QA Requirements for 

Construction", and incorporated into the design packages for completion of the 

Harris SFPCCS. For example, an Authorized Nuclear Inspector ("ANI") has been 

engaged through Hartford Steam Boiler Inspection and Insurance Company to 

provide third-party QA review and inspection during the completion of the 

SFPCCS, just as an ANI was on-site and provide such third-party oversight during 

construction. The ANI represents the nuclear insurer and, indirectly, pursuant to

ASME Code requirements, the State of North Carolina in his review of work 

packages prior to field issuance, inspection activities, and final review and 

approval of QA documentation. A detailed comparison of the ASME Code QA 

Program and the CP&L Corporate QA Program, as supplemented, is described in
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Attachment B, Enclosure 17. However, this part of the Alternative Plan is not a 

subject of Contention 3.  

30. The second part of the Alternative Plan is to address the missing QA 

documentation for the SFPCCS piping. The Piping Pedigree Plan (as described in 

Attachment A, Enclosure 8) included a number of detailed reviews and 

inspections to document the quality of the as-found SFPCCS piping: 

(a) The ASME Section III SFPCCS piping was walked down by 

CP&L engineering and Harris Nuclear Plant Quality Control 

personnel to compare the plant configuration with construction 

isometric drawings and ensure that all welds, both vendor and field 

constructed, were identified.  

(b) All of the 44 vendor data packages associated with the ASME 

Section III portions of the SFPCCS were retrieved and reviewed to 

ensure that the requisite paplfwork was in hand. Vendor records 

include records of material certification, welding activities, 

Nondestructive Examination ("NDE"), and hydrostatic testing.  

Vendor records were retained by the Harris Nuclear Plant 

Document Control Program and are available on microfilm. Thus, 

vendor piping and welds are not part of the 50.55a Alternative Plan 

relating to missing QA documentation. Of the nearly 200 existing 

large bore (12" and 16") ASME Section MII SFPCCS piping welds,
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approximately 160 are vendor welds for which all required QA 

records exist.  

(c) Other Construction Quality Control documentation was identified 

and reviewed. Hydrostatic test reports, Deficiency Disposition 

Reports, and Repair Weld Data Reports provided evidence that the 

missing QA documentation existed at the time of construction.  

The results of this review will be discussed in more detail below.  

(d) Accessible SFPCCS piping was reinspected and NDE was 

performed to determine the quality of the welds. Weld Data 

Reports ("WDR") were generated to document the inspection 

results. The WDRs were inspected by the Harris QC personnel and 

the ANI. The inspections and NDE verified the acceptability of the 

accessible SFPCCS welds and the substitute WDRs address the 

QA documentation requirements.  

(e) The inaccessible SFPCCS piping embedded in concrete includes 

15 field welds for which WDRs are no longer available and an 

external reinspection and NDE is not possible. These 15 welds in 

six runs of piping were inspected, along with the piping, by remote 

video camera inspection. The results of the inspections are 

discussed in more detail below.  

(f) All of the accessible SFPCCS piping field welds were subject to 

examination and/or testing to ascertain the composition of weld
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filler material. Generally, this was done using a nondestructive x

ray diffraction "alloy analyzer." In addition, chip samples were 

taken from three welds at random to support the validity of the 

alloy analyzer results. The results of this effort support that filler 

material alloy used in the field welds analyzed is consistent with 

that required by site specifications and welding procedures. See 

Attachment E. The composition of the filler material in the welds 

was not raised in Contention 3.  

31. The results of the implementation of the 50.55a Alternative Plan demonstrate that 

the SFPCCS piping, as constructed, met ASME Code requirements applicable to 

Harris Plant construction and quality assurance and provides an acceptable level 

of quality and safety, for the following reasons: 

(a) The SFPCCS for spent fuel pools C and D was constructed to the 

same exacting standards pursuant to the same ASME QA Program 

as was the SFPCCS for spent fuel pools A and B and the rest of 

Harris Plant. The requirements, processes and procedures which 

required rigorous inspections and documentation of the quality of 

the SFPCCS are described in more detail in the Affidavit of David 

L. Shockley (Exhibit 6) and in CP&L's ASME Quality Assurance 

Manual (Attachment A to Exhibit 6).  

(b) Harris Unit I has operated the SFPCCS for spent fuel pools A and 

B successfully since startup. The installation of piping, welding
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and concrete placement was accomplished at all four spent fuel 

pools more or less concurrently, using the same pool of 

construction personnel, welders, supervisors, engineers, and QA 

inspectors, and the same group of ANIs. See the discussion of 

welding of piping during construction in the Affidavit of Charles 

H. Griffin (Exhibit 5) and the discussion of the QA inspections in 

the Affidavit of David L. Shockley (Exhibit 6) and the Affidavit of 

William T. Gilbert (Exhibit 7).  

(c) Documentation for field welds joining these pipe spools was 

contained on Weld Data Reports ("WDRs"), which provided a 

record of all ASME Code required attributes pertinent to a given 

weld. Data such as joint and piece identification, filler material 

identification, weld procedure, welder identification and NDE 

requirements were all specified and documented on the WDR, and 

generally the WDR constituted the only permanent documentation 

for this information. Construction procedures required each WDR 

to be prepared by weld engineering personnel as part of work 

package preparation, and to be reviewed by both QA inspectors 

and the ANI prior to its release to the field. Subsequent to weld 

performance, each completed WDR would be reviewed again by 

QA inspectors and the ANI to verify that all requirements were 

met. WDRs were collected as part of piping isometric packages,
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which were compiled and stored pending system completion for N

Stamp review. Failure to complete the WDRs for the field welds 

in the embedded piping would have required a complete 

breakdown of the Welding Procedures and Processes and the QA 

Procedures and Processes. As attested to directly by Charles 

Griffin, David Shockley, and Tommy Gilbert, there was no such 

breakdown of the ASME Code welding program nor the ASME 

Code QA Program at the Harris Plant. See Exhibits 5, 6 and 7.  

(d) Although direct QA documentation of attributes associated with 

the SFPCCS piping field welds no longer exists, a great deal of 

construction era information is available which conclusively 

supports that the WDRs did exist at the time of construction and 

were satisfactorily completed. The most direct QA documentation 

pertaining to this conclusion is found in hydrostatic test 

("hydrotest") records for embedded spent fuel pool piping.  

Procedural requirements for conducting the hydrotest included a 

review by QA inspectors of all weld documentation associated 

with the piping being tested. Accordingly, the QA inspector 

performed a review of the WDR for each field weld within the test 

boundary, verifying that each WDR was completed, reviewed and 

approved, including the ANI's review. In addition, the hydrotest 

procedure required that each field weld be individually inspected
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for leakage while at test pressure, providing additional assurance as 

to the completion and quality of these welds. Hydrotest records are 

on hand for 13 of the 15 embedded field welds, and additional QC 

documents support the conclusion that the remaining two field 

welds were also hydrotested. This record set provides verification 

that WDRs did exist for each of the embedded field welds, that 

each WDR was fully completed, reviewed and accepted, and 

therefore, that these field welds were completed in full compliance 

with ASME Code construction requirements. Notably, several of 

the QA inspectors actually performing document reviews and 

hydrotest inspections associated with embedded SFPCCS piping 

are still employed by CP&L. These individuals readily attest that, 

to the extent indicated by their signature on the hydrotest records, 

they positively and personally confirm that the WDRs for eleven of 

the field welds within the test boundary did exist and were 

satisfactorily completed, and that each such weld was closely 

inspected as part of the hydrotest effort. See Affidavit of David L.  

Shockley (Exhibit 6, at I1 15, 16) and Affidavit of William T.  

Gilbert (Exhibit 7, at 1 10). They are also confident that the WDRs 

for the other four welds also were properly prepared and reviewed 

prior to the hydrotest and reviewed again prior to the concrete 

pour.
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32. Our walk-downs and inspections of the SFPCCS piping and components and the 

retrospective review of construction procedures and processes. QA 

documentation, ASME Code QA Manual, and interviews with personnel who 

were part of the process provide reasonable assurance that the 15 SFPCCS field 

welds embedded in concrete were completed pursuant to applicable ASME Code 

requirements and that WDRs were prepared and reviewed by the QA inspectors 

and ANI. Former QA inspector David Shockley can attest to having personally 

reviewed 10 of the 15 WDRs, as indicated by his initials on hydrotest reports.  

(Exhibit 6, at ¶ 13). Former QA inspector Tommy Gilbert can attest to having 

personally reviewed 7 of the 15 WDRs (six of which were also reviewed by David 

Shockley). (Exhibit 7, at 1 10). Furthermore, the hydrotest reports confirm that 13 

of the 15 SFPCCS field welds were visually inspected at test pressure by the QA 

inspectors. (Exhibit 6, at 1 10; Exhibit 7, at ¶ 7.) (Attachments S and T provide 

the hydrotest reports for the two field welds not included with Exhibit 6 or Exhibit 

7.) The evidence is overwhelming that the SFPCCS piping and welds were 

properly installed and met ASME Code requirements at the time concrete was 

poured and the piping was embedded in concrete.  

RESULTS OF INSPECTIONS OF SFPCCS PIPING 

33. An Equipment Commissioning Plan was developed as part of the "Supplemental 

Quality Assurance Requirements for the Design Change Packages Associated 

with the Completion of the Units 2 & 3 Spent Fuel Pool Cooling System."
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Attachment B, Enclosure 16, § 5.2. The Equipment Commissioning Plan 

prescribes a set of criteria to ensure that the components and equipment in the 

SFPCCS will meet the requirements of Appendix B to 10 C.F.R. Part 50 and is 

capable of performing their intended function in the completed design. The 

Equipment Commissioning Plan includes physical inspections and testing to 

verify that the lack of controlled storage conditions and regular maintenance has 

not caused any condition affecting quality, including damage from personnel, 

introduction of foreign material, scavenging of parts, corrosion, fouling, aging, or 

radiation exposure. Any identified deficiencies for Code items will be repaired in 

accordance with approved procedures pursuant to the ASME Code, Section XI, 

Repair and Replacement Program.  

34. As part of the Equipment Commissioning Plan, a thorough test and inspection 

effort has also been completed to ascertain the condition of the embedded 

SFPCCS piping. The tests and inspections included testing of the water in the 

SFPCCS piping, a complete walk-down and visual inspection of all accessible 

piping, welds, components and equipment, re-inspection of all accessible welds, 

testing the weld filler material in the accessible welds, a visual inspection with a 

high-quality video camera of the segments of the embedded SFPCCS piping with 

field welds, and taking a sample and testing the composition of a deposit on one 

of the welds. Any indications observed during the visual inspection of the 

embedded SFPCCS piping were analyzed and dispositioned. An outside expert, 

Structural Integrity Analysis, Inc., provided an independent evaluation of the
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structural integrity and suitability for service of the embedded SFPCCS piping.  

The Engineering Service Request, which provides the engineering evaluation of 

the tests and inspection of the embedded SFPCCS piping, is Attachment Q, which 

includes a copy of the data sheets for each indication recorded during the visual 

inspection (attachment 1), the Structural Integrity Associates Report (attachment 

2), and a Technical Report prepared by the Dr. Ahmad Moccari at the CP&L 

Energy and Environmental Center (attachment 3). I was the supervisor 

responsible for the preparation of Attachment Q and the information contained 

therein is accurate to the best of my knowledge and belief.  

Analysis of the Water in the SFPCCS Piping 

35. The scope of this investigation included analysis of lay-up water in the embedded 

SFPCCS lines. The water, which has been sitting in these lines under extended 

lay-up conditions, was subject to chemical and microbiological analysis. This test 

effort determined that the water in these lines was of high purity (consistent with 

that in the spent fuel pools themselves). Nuisance bacteria capable of causing 

microbiologically induced corrosion ("MIC") were not detected and in general 

there were low levels of microbiological activity in the water samples for the 

SFPCCS piping. The results of this testing indicates a highly unlikely potential 

for chemically or microbiologically induced corrosion to have occurred during 

extended lay-up. The report of microbiological testing of the water in the 

- SFPCCS piping is attached to the Affidavit of Dr. Ahmad Moccari. (Exhibit 8,
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Attachment C). The results of the testing of the water are summarized in 

Attachment Q, §§ 3.4.3.1 - 3.4.3.2.  

Results of Video-camera Inspection 

36. All of the fifteen embedded field welds and associated SFPCCS piping runs were 

inspected using a high-resolution camera fitted to a pipe crawler. These 

inspections were conducted in accordance with Special Plant Procedure SPP

0312T, which provided specific acceptance criteria, as well as qualification 

requirements for the equipment and inspectors. The inspection included welds on 

six of the eight embedded cooling lines connected to spent fuel pools C and D.  

The remaining two lines have only approximately 6 feet of embedded pipe each, 

with no embedded shop or field welds. All of the lines inspected were 12" 304 

stainless steel piping.  

37. Per the acceptance criteria in SPP-0312T, welds which could be accepted without 

further evaluation must be completely free of the following indications: 

Cracks 
Lack of Fusion 
Lack of Penetration 
Oxidation 
Undercut greater than 1/32" 
Reinforcement ("Push Through") greater than 1/16" 

Concavity (Suck Back") greater than 1/32" 
Porosity greater than 1/16" 
Inclusions 

Generally, the inspection results were very good. It is noted that the welds in question 

were never subject to volumetric examination by Code, and were sufficiently far from the
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open end of the pipe at the time of welding that an internal visual examination would not 

have been performed. Some general discoloration of the weld and portions of the internal 

surfaces of piping was noted, as well as a number of minor surface indications. Each 

indication is described on a "Remote Visual Examination Data Sheet," which are 

included in Attachment Q, attachment 1. While none of the indications posed any threat 

to the structural integrity of the SFPCCS piping or its suitability for the intended purpose, 

CP&L performed additional inspections and sampling of surface deposits to identify the 

source of the deposit and determine if any appreciable corrosion had taken place. CP&L 

evaluated the impact on structural integrity of incomplete melting of consumable inserts, 

staining, linear indications, and deposits on the embedded field welds. The evaluations 

are included in Attachment Q.  

Evaluation of Reddish-Brown Deposits 

38. Visual inspection of the embedded piping found areas having a reddish-brown 

film adhering to the piping. This material is very similar in appearance to the iron 

oxide, which is introduced to the spent fuel pools by way of spent fuel 

transshipment from CP&L's other nuclear plants. This iron oxide neither results 

from, contributes to, or is otherwise associated with corrosion or degradation in 

the SFPCCS piping. Inspection of field weld FW-5 17 found three locations 

having a localized deposit of reddish-brown material at the field weld. Samples of 

this material were removed by fitting the head of the inspection camera with a arm 

and swab, and using pan and tilt manipulations to collect material directly from
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the locations of interest. This material was subject to microbiological testing for 

the presence of bacteria associated with microbiologically influenced corrosion 

("MIC"), as well as chemical analysis to determine its makeup. The results of this 

effort, also described in the Affidavit of Dr. Ahmad A. Moccari, a scientist 

specializing in corrosion studies and working for CP&L at its metallurgical 

laboratories, provided negative results relative to the presence of aggressive 

bacteria which are associated with MIC. Chemical analysis of this material 

confirms that it is primarily composed of iron oxide. (See Exhibit 8 and 

Attachment Q, attachment 3.) 

Incompletely Consumed Inserts in the Root Pass of Field Welds 

39. The typical field weld joint of the SFPCCS piping incorporated a consumable 

insert, with the ends of the pipe spools being prepped at the vendor facility for use 

with this configuration. The purpose of a welding consumable insert is to serve as 

a consumable retainer and filler metal during completion of a weld joint root pass 

(first welding pass). By design, the root pass of the weld would consume the 

insert while fusing both ends of the pipe together. A number of welds had 

locations where small portions of the insert could be discerned, indicating that it 

was not fully consumed by the root pass. Generally, these incidences of 

unconsumed insert were limited to several very small areas where a small portion 

of the insert could be discerned. The most significant indication of unconsumed 

insert was observed in field weld FW-5 16, which exists in the horizontal piping
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on the supply line to the "D" SFP. This weld had several locations where a 

consumable insert had been utilized but was not fully melted by the root pass, 

including one area about 1.5" long where a continuous portion of the insert could 

be discerned. Notably, to the extent that could be discerned by closely reviewing 

multiple camera angles, inspection of these areas of unconsumed insert indicates 

that these pieces of insert material are completely fused around the edges.  

40. Unconsumed inserts are typically the result of welder technique with this 

particular condition limited to the weld root pass. It is not an unusual condition.  

Unlike some welding flaws, such as hot cracking and piping porosity, which could 

possibly extend into subsequent weld layers, once the root pass is completed, 

subsequent weld passes are unaffected by an unconsumed insert condition.  

Unconsumed insert materials could typically be detected by visual observation of 

the pipe inside diameter surface (if accessible) or by conducting volumetric NDE 

examinations like radiography. However, consistent with ASME Code 

requirements, the final inspection requirements for these ASME Code Class 3 

SFPCCS weld joints were a final visual exam and a liquid/dye penetrant 

examination of the weld joint outside diameter surface. Therefore the final 

inspections and NDE for these weld joints would not have detected indications 

such as these regions of unconsumed insert in the root pass, unless the weld inside 

diameter surface had been accessible for local visual observation during plant 

construction. See Affidavit of Charles H. Griffin (Exhibit 5, at ¶ 9).
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41. The indications of unconsumed weld insert identified by camera inspection of the 

embedded field welds were evaluated and determined not to represent a challenge to 

piping integrity or otherwise affect its suitability for the intended service. The 

indications were determined to be relatively insignificant imperfections which are to 

some degree expected on field welds such as FW-516. which was only subject to 

surface examination and does not lend itself to internal visual examination. ASME 

Section III, Subsection ND design rules for vessels specifically recognize the 

potential for imperfections in welds which are not subject to volumetric examination, 

and provide compensation when necessary by a reduction in joint efficiency based on 

the type and extent of NDE performed. Although this consideration regarding joint 

efficiency does not directly apply to the embedded SFPCCS piping, it does 

demonstrate that the ASME acknowledges that minor imperfections will exist in 

welds of this nature which are not subject to fill volumetric examination. Based on 

these considerations and the additional discussion in the Report of Structural Integrity 

Associates, Inc., pertaining to structural integrity, the indications of incomplete fusion 

identified on these embedded field welds were deemed acceptable with no rework / 

repair. See Attachment Q, §3.4.2 and attachment 2.  

Small Linear Indication in the Piping Base Metal 

42. A small linear indication (approximately /2" long) was observed extending out of the 

seam weld on the pipe spool above field weld FW-515 and into the counter-bored 

region adjacent to this weld. This indication did not appear to originate in the field
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weld itself, nor did it have the appearance of being corrosion related. The corrosion 

mechanisms which could possibly cause cracking in the Type 304 Stainless Steel 

spent fuel pool cooling lines are very unlikely due to a lack of the aggressive 

conditions (chemistry and temperature) which might initiate them. Further. the line is 

not exposed to cyclical loading or thermal variations, which might induce fatigue 

cracking.  

43. At this point the specific cause for the linear indication in the seam weld adjacent to 

field weld FW-515 cannot be conclusively determined. What can be said is that an 

external visual and liquid penetrant examination was completed of this field weld 

after its construction, and that the indication of interest would have been identified if 

it extended to the exterior surface of the piping. Subsequently, this field weld was 

subjected to and successfully completed hydrostatic testing and additional close 

visual inspection prior to the concrete pour. These examinations and tests provide 

conclusive evidence that the crack is not through wall and will not result in leakage.  

Structural Integrity Associates was asked to provide an expert independent evaluation 

of the implications of the indication on the structural integrity of the piping. Their 

conclusion, based on critical flaw size analysis and consideration of the potential 

mechanisms for crack propagation, is that the indication does not pose any challenge 

to piping integrity, nor is there any reason to suspect that the indication might 

propagate beyond its existing condition. See Attachment Q, attachment 2 and 

Affidavit of George Licina (Exhibit 9).
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Overall Condition of the SFPCCS Piping

44. The videotaped inspection allowed an assessment of the overall condition of the 

embedded SFPCCS piping. The videotapes were reviewed in their entirety by Dr.  

Ahmad Moccari and George Licina, both experts in materials and corrosion, by 

Charles Griffin, an expert in materials and welding, and by members of my 

engineering staff. I reviewed the videotapes in their entirety myself. The video 

camera was able to take high quality pictures of everything on the inside of the 

SFPCCS piping - longitudinal welds, circumferential welds, and the piping's inside 

surfaces. The camera work was very professional. The light clearly illuminated the 

surfaces examined. Areas of interest were inspected from a number of different 

angles as the camera moved back and forth over the same surface. I was able to 

inspect the piping and welds easily. It can readily be observed that the piping was 

without noticeable construction anomalies such as mismatch or other fit-up problems.  

There was no evidence of mishandling, such as dents or ovality, or of corrosion which 

might be evident of contamination or sensitization during handling and construction.  

Field welds and shop welds were all found to be in the expected location based upon 

isometric drawings and vendor manufacturing records. The camera inspection 

confirmed that the quality of construction was good, and provided no evidence to 

support that the piping was not in compliance with construction requirements. See 

Affidavit of Ahmad Moccari (Exhibit 8, ¶ 11).
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45. The condition of the piping is not surprising because it is constructed of high-quality 

stainless steel, that is otherwise resistant to corrosion and cracking, and it has been 

maintained in a wet lay-up condition that is very benign. It has not been subject to 

extreme temperatures, pressure or other stresses. It would have been quite surprising to 

observe any degradation in the SFPCCS piping under these conditions. George Licina 

evaluated all of the possible causes of degradation in stainless steel piping and found 

that the conditions necessary for degradation of such piping absent from the conditions 

in the SFPCCS piping. He also noted that the SFPCCS piping was very conservatively 

designed for its intended operating conditions. The 0.375" wall thickness is 

approximately 30 times the minimum wall thickness for the actual service pressure; the 

stainless steel piping has a design rating of 150 psi and will have a maximum service 

pressure of about 25 psi. See Affidavit of George Licina (Exhibit 9).  

46. A significant portion of the SFPCCS piping which connects to the spent fuel 

pools C and D is accessible, and subject to the same flooded conditions as the 

embedded piping. Importantly, these accessible portions are also the low points 

in this piping, and would be where any corrosion problems would be expected to 

evidence themselves. Since there has been no leakage or degradation identified 

with regard to this accessible SFPCCS piping, there was no reason to suspect 

degradation of the embedded SFPCCS piping. Further, since the active SFPCCS 

piping for spent fuel pools A and B had not shown any evidence of construction 

inadequacy, there was no reason to suspect any such problem might exist in the
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inactive SFPCCS piping for spent fuel pools C and D. For these reasons, I had 

initially intended only to perform a camera inspection of a sample of the SFPCCS 

piping and welds as a confirmation of what was observed in the accessible piping, 

subject to the same construction procedures, inspections, and conditions and same 

wet lay-up conditions. We inspected all fifteen of the embedded welds and even 

pressure washed and re-inspected field weld FW-517 with reddish-brown deposits 

in order to be in a position to answer every question pertaining to the suitability of 

the SFPCCS piping for the intended purpose.  

47. One of the issues raised by Mr. Lochbaum was the theoretical potential for 

contamination on the outside of the stainless steel SFPCCS piping that could 

somehow affect the integrity of the piping or welds. CP&L has considered the 

potential for external contamination and corrosion of embedded spent fuel pool 

piping, and concluded that degradation in this manner is not credible. This 

conclusion is based on the following: 

(a) During the time of construction, controls were in place to preclude 

contamination and sensitization of stainless steel piping, including 

SFPCCS piping. Based on our review, there are no recorded 

incidents of a through-wall failure in stainless steel piping 

attributed to external contamination at the Harris Nuclear Plant.  

(b) The embedded SFPCCS piping runs roughly through the center of 

6-foot thick, heavily reinforced concrete walls. Inspection of the 

outside surfaces of these walls shows no indication of staining,
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spaulding, or other evidence of chemical attack. Moreover, none 

of the exposed portions of this piping or adjacent piping runs show 

any signs of chemical attack.  

(c) At its closest incidence, the piping runs approximately 6 feet 

underneath the operating floor of the fuel handling building. This 

floor surface is open and visible, and like the wall surfaces shows 

no indications or evidence of chemical attack.  

(d) Given the tooling and effort necessary to penetrate these concrete 

walls, it is not credible that a saboteur could have accessed 

embedded portions of SFPCCS piping without being detected.  

Moreover, given the considerable effort required and the relative 

lack of safety significance when compared to other portions of the 

plant, it is completely illogical that an attack would target this 

piping at any rate.  

(e) It is not credible that the concrete itself contaminated the stainless 

steel piping. Concrete pour records provide documented evidence 

of the quality of the concrete used in this construction. Moreover, 

the ability of the natural alkalinity of concrete to produce a 

protective passivating film on steel surfaces is well documented.  

Indeed, many applications incorporate concrete lining specifically 

for that purpose.

38



48. The inspections show that the SFPCCS piping and welds embedded in concrete 

are in very good condition, show negligible degradation during the 17 years since 

construction (approximately 10 of which were in essentially wet lay-up), and have 

no credible source of contamination that could adversely affect the outside of the 

SFPCCS piping embedded in concrete. Furthermore, Structural Integrity 

Associates found that even if some corrosion or imperfections in welds or cracks 

in the piping did exist, it would have no effect on the structural integrity of the 

SFPCCS or on its suitability for service. Attachment Q, attachment 2, and Exhibit 

9.  

Public Health and Safety and the Environment Would Not be Affected by a Leak in the 
Embedded SFPCCS Piping 

49. Finally, even in the highly improbably event that a weld were to fail or a pinhole 

leak occurred in the SFPCCS piping, there would be no impact on public health or 

safety, the environment, or plant operations, for the following reasons: 

(a) The integrity of the six-foot thick reinforced concrete walls will not 

be challenged by the low pressures in the embedded spent fuel pool 

cooling lines.  

(b) The most probable form of such a pinhole would have very small* 

entrance and exit holes, consistent with a leakage rate measured in 

a few drops an hour at the very low pressures associated with this 

system open to atmosphere. The makeup rate required to 

compensate for this leakage would be considerably less than that
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associated with normal evaporation from the pools, and easily 

within the capabilities of the numerous makeup sources available 

to the spent fuel pools. Clearly, it is not credible that the 

occurrence of one or more such pinholes in this embedded piping 

would pose a liability to either spent fuel pool water level or the 

availability of spent fuel pool cooling.  

(c) This embedded piping is located in interior walls of the Fuel 

Handling Building, and above open areas of 216' elevation of the 

Fuel Handling Building. Even assuming that a pinhole did exist in 

this piping, it would still not have a pathway to the outside 

environs without first migrating through several feet of concrete.  

Even then, it would only have traversed into one or more open 

areas in and adjoining the Fuel Handling Building. Once there, 

this moisture would simply evaporate on the outside surface of the 

wall, leaving an easily visible accumulation of boron crystals 

behind. Depending on the specific location, a variety of mitigation 

strategies could then be employed to monitor leakage and preclude 

its introduction into the soil or air outside of the Fuel Handling 

Building.  

(d) In the worst case failure of the SFPCCS weld (the worst case being 

in the accessible piping where the path of the water would not be 

impeded by concrete), the level in the spent fuel pools cannot fall

40



below the level of the suction and discharge openings in the pools.  

Thus, the spent fuel would remain covered with water. The 

leaking line could then be isolated. Furthermore. there is a fully 

redundant line for cooling and cleanup of each spent fuel pool.  

Indeed, calculations were performed which demonstrated that with 

only one set of SFPCCS lines in service to spent fuel pool C, 

adequate heat removal was still provided for spent fuel pool D, 

even with neither of the spent fuel pool D SFPCCS lines in service.  

Failure to Approve the 50.55a Alternative Plan Would Impose Undue Hardship 

on CP&L Without Compensating Increase in Safety 

50. Utilization of the embedded portions of the SFPCCS piping embedded in concrete 

is essential for operation of spent fuel pools C and D. Installing new piping to 

replace this embedded SFPCCS piping is not feasible. The cooling lines must 

enter the spent fuel pools at or about the elevation of the existing piping in order 

to ensure suction on the pools while precluding the potential for pool draindown.  

There are no existing alternate routes available to replace these embedded lines.  

The embedded piping was installed, inspected and tested prior to concrete pours 

for the spent fuel pools. In essence, the pools and the fuel handling building were 

built around the piping. Constructing new spent fuel pool piping runs would 

require extensive core bores through the steel reinforced concrete pool walls. As 

an example of the type of core bore required, the piping for the two D SFPCCS 

return lines runs under the full length of spent fuel pool C and the Unit 2/Unit 3
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transfer canal for a distance of approximately 72.5 ft prior to a 37 ft vertical run in 

the wall that separates the D spent fuel pool and the transfer canal. Such a core 

bore through the over 100 feet of steel reinforced concrete is not technically 

feasible and would clearly constitute unusual difficulty and hardship in terms of 

effort, cost and time. It would be equally difficult and expensive to bore through 

the reinforced concrete to re-inspect the outside of the embedded welds. There 

would be no compensating increase in safety.  

I declare under penalty of perjury that the foregoing is true and correct.  

Executed on December 30, 1999.  

R. Steven Edwards 

Subs bed and sworn to before me 
this-.. day of December 1999.
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Enclosure 8 providesa detailed description of the proposed alternatives to demonstrate compliance 
with ASME B&PV Code requirenents for the cooling and cleanup system piping in accordance iith 
10 CFR 50.55a(aX3Xi).  

Enclosure 9 provides results of the thermal hydraulic analysis of the cooling ,ater systems that 
support placing pools "C* and "D" in service. The analysis resulted in changes to previously 
reviewedand ved cooling water flow requirements. These changes have been identified as an 
ueview safety question and are being submitted for NRC review and approval pursuant to the 

requirements of 10 CFR 50.59tc) and 10 CFR 50.90.  

CP&L requests the issuance date for this amendment be no later than December 31. 1999. This 
issuance date is necessary to sulpo loading of spent fuel in pool "C" starting in early 2000. CP&L 
also requests the proposed amendmhent be issued such that implementation will occur within 60 days 
of issuance to allow tine for procedure revision and orderly incorporation into copies of the 
Technical Specifications.  

Please refer any questions regarding this submittal to Mr. Steven Edwards at (919) 362-2498.  

Sincerely 

RSE/KWS/kws 

Enclosures: 
I. Basis for Chage Request 
2. 10 CFR 50.92 Evahlution 
3. EaviumeMan Coasideration 
4. Page Change Instuctions.  
5. Technical Specification Pars 
6. Lkensing Rpxort for Expinding Storage rapacity in Harris Spent Fuel Pools 'C' and 'D' 

(Poitr verinm) 
7. Licening Report for Expmding Storage Capacity in Harris Spent Fuel Pools "C' and "D' 

S. 10 CFR 50.5*aX3) Ahounfve Plan 
9. Unmviewed Safety Question Analysis 

James Scaola. having bee. fiat duly sworn, did depose and say that the information contained 
heri is true and crec" to the best ofhis information, knowledge and belief and the somies of his 
informeod ame employees/m tors. and agcnts of Carolina Power & Light Company.  

-A LP eooILý
My comision xpims: &,- 7-2XO3
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BASIS FOR CHANGE REQUEST 

Background: 

The Harris Plant was originally planned as a four nuclear unit site (Harris 1. 2, 3 and 4).  
In order to accommodate four units at Harris, the Fuel Handling Building (FHB) was 
designed and constructed with four separate pools capable of storing spent fuel. The two 
pools at the south end of the FHB, now known as Spent Fuel Pools (SFPs) 'A' and 'B.  
were to support Harris Units 1 and 4. The two pools at the north end of the FHB, now 

known as Spent Fuel Pools 'C' and 'D', were to support Harris Units 2 and 3. The multi
unit design included a spent fuel pool cooling and cleanup system to service SFPs A 
and 'B' and a separate cooling and cleanup system to support SFPs 'C' and 'D'.  

Harris Units 3 and 4 were canceled in late 1981. Harris Unit 2 was canceled in late 1983.  
The FHB, all four pools (including liners), and the cooling and cleanup system to support 
SFPs 'A' and 'B"' were completed and turned over. However, construction on the spent 
fuel pool cooling and cleanup system for SFPs 'C' and 'D' was discontinued after Unit 2 
was canceled and the system was not completed. Harris Unit 1 began operation in 1987 

with SFPs 'A' and 'B' in service. The need to eventually activate SFPs 'C' and 'D' 
(depending on the availability of a permanent DOE spent fuel storage facility) was 
anticipated at the time the operating license for Harris Unit 1 was issued. The spent fuel 
storage capacity currently identified in Section 5.6.3 of the Harris Plant Technical 
Specifications (1832 PWR assemblies and 48 interchangeable (7 x 7 cell) PWR or (11 x 
11 cell) BWR racks) assumes installation of racks in all four of the spent fuel pools.  

Since the time that construction of the spent fuel pool cooling and cleanup system for 
SFPs 'C' and 'D' was halted, CP&L has implemented a spent fuel shipping program 
because DOE spent fuel storage facilities are not available and are not expected to be 
available for the foreseeable future. Spent fuel from Brunswick (2 BWR units) and 
Robinson (1 PWR unit) is shipped to Harris for storage in the Harris SFPs. Shipment of 
spent fuel to Harris is necessary in order to maintain full core offload capability at 
Brunswick and Robinson. As a result of the operation of the Harris Plant, shipping 
program requirements, and the unavailability of DOE storage, it will be necessary to 
activate SFPs 'C' and 'D' and the associated cooling and cleanup system by early in the 
year 2000. Activation of these two pools will provide storage capacity for all four CP&L 
nuclear units (Harris, Brunswick 1 and 2. and Robinson) through the end of their current 
licenses.  

SFP 'A' now contains six Region I flux trap style (6 x 10 cell) PWR racks and three (11 

x 11 cell) BWR racks for a total storage capacity of 723 assemblies. SFP 'A' has been, 

and -will continue to be. used to store fresh (unburned) and recently discharged Harris 
fuel.
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SFP 'B' now contains six (7 x 10 cell), five (6 x 10 cell), and one (6 x 8 cell) PWR 
Region I style racks. SFP 'B' also currently contains seventeen (11 x 11 cell) BWR 
racks. SFP 'B' is licensed to store one more (11 x 11 cell) BWR rack. which would 
increase the total pool storage capacity to 2946 assemblies. Harris is postponing 
installation of the last BWR rack and prefers to reserve the pool open area for fuel 
examination and repair. Therefore, the total installed capacity in SFP 'B" will 
temporarily remain as 768 PWR cells and 2,057 BWR cells for a total of 2.825 storage 
cell locations.  

Proposed Changes: 

The proposed changes will allow CP&L to increase the spent fuel storage capacity at the 
Harris plant by placing SFPs 'C' and 'D' in service. In order to activate the pools, CP&L 
requests that the NRC review and approve the following changes: 

1. Revised Technical Specification 5.6 to identify PWR bumup restrictions. BWR 
enrichment limits, pool capacities, heat load limitations and nominal center-to-center 
distances between fuel assemblies in the racks to be installed in SFPs 'C' and 'D'.  

The use of the high density region 2 racks has been shown to be acceptable based on 
the analysis performed by Holtec International.  

2. 1OCFR50.55a Alternative Plan to demonstrate acceptable level of quality and safety 
in the completion of the component cooling water (CCW) and SFP 'C' and 'D' 
cooling and cleanup system piping.  

The cooling system for SFPs 'C' and 'D' cannot be N stamped in accordance with 
ASME Section III since some installation records are not available, a partial turnover 
was not performed when construction was halted following the cancellation of Unit 2 
and CP&L's N certificate program was discontinued following completion of Unit 1.  
The Alternative Plan demonstrates that the originally installed equipment is 
acceptable for use and that the design and construction on the remaining portion of 
the cooling system piping (estimated at about 20%) maintains the same level of 
quality and safety through the use of the CP&L Appendix B QA program 
supplemented by additional QA requirements integrated into the plant modification 
package which completes the system 

3. Unreviewed safety question for additional heat load on the component cooling water 
(CCW) system.  

The acceptability of the 1.0 MBtu/hr heat load from SFPs "C" and 'D' was 
demonstrated by the use of thermal-hydraulic analyses of the CCW system under
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various operating scenarios. The dynamic modeling used in the thermal-hydraulic 
analyses identified a decrease in the minimum required CCW system flow rate to the 
RHR heat exchangers. This change has not been previously reviewed by the NRC 
and is deemed to constitute an unreviewed safety question.  

Basis for Change 

Installation of spent fuel storage racks in SFPs 'C' and 'D': 

The FHB and SFPs 'C' and 'D' (including pool liners) were fully constructed and turned 
over as part of the construction and licensing of Harris Unit 1. However, the decision 
was made to not place SFPs 'C" and 'D' in service until needed (depending on the 
availability of DOE spent fuel storage). SFPs 'C' and 'D' are flooded but have not been 
previously used for spent fuel storage. CP&L proposes to expand the storage capacity at 
Harris by installing Region 2 (non-flux trap style) rack modules in Pools *C' and 'D' in 
incremental phases (campaigns), on an as needed basis. SFP 'C' will provide the initial 
storage expansion for both PWR and BWR fuel. In its fully implemented storage 
configuration, SFP 'C' can accommodate 927 PWR and 2763 BWR assemblies.  
Expansion of storage capacity by installing racks in SFP 'D' will occur once SFP 'C' is 
substantially filled. SFP 'D' will contain only PWR fuel and can accommodate 1025 
maximum density storage cells.  

Following this proposed change, Spent Fuel Pool capacities will be as follows: 

Pool PWR spaces BWR spaces Total 
"A' 360 363 723 
"BW 768 2178 2946 
"C' 927 2763 3690 
"D___ 1025 0 1025 

Total 3080 5304 8384

Racks in SFP 'C' and 'D' will be installed in the following phases: 

SFP 'C' - 1"S Campaign - install by early 2000 
4 PWR racks -- 360 PWR spaces 

10 BWR racks -- 1320 BWR spaces 

SFP 'C' - 2nd Campaign - install approximately 2005 
4 PWR racks "4 324 PWR spaces 
6 BWR racks -- 936 BWR spaces
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SFP 'C' - 3"d Campaign - install approximately 2014 

3 PWR racks -- 243 PWR spaces 

3 BWR racks -4 507 BWR spaces 

SFP 'D' - 1 " Campaign - install approximately 2016 

6 PWR racks -> 500 PWR spaces 

SFP 'D' - 2 "d Campaign - installation date to be determined 

6 PWR racks -4 525 PWR spaces 

(Note: The projected rack installation dates listed above are based on the current spent 
fuel shipping schedule. These dates may change as the shipping schedule is revised).  

This configuration represents the mixture of PWR and BWR storage which will 
accommodate future storage requirements based on currently identified needs. Within 
SFP 'C', eighteen (18) of the racks are sized to allow interchangeability between BWR 
and PWR storage if required in the future. The dimensions of the (9 x 9 cell) PWR rack 
and the (13 x 13 cell) BWR rack are virtually identical. Therefore, rack configurations 
other than those identified above are possible.  

Enclosure 6 of this license amendment request provides a report developed in conjunction 
with Holtec International which describes the evaluations performed to show the 
acceptability of the proposed change to install the racks in pools "C' and 'D'. (Enclosure 
7 is a non-proprietary version of enclosure 6). The report includes listings of the 
applicable regulations, codes and standards, descriptions of the evaluation methodology.  
acceptance criteria, and evaluation results. The licensing report also includes discussions 
on the need for the proposed change and considerations of other alternatives. Technical 
Specification Section 5.6. Fuel Storage, will be revised to identify PWR burnup 
restrictions. BWR enrichment limits, pool capacities, heat load limitations and nominal 
center-to-center distances between fuel assemblies in the racks to be installed in SFPs 'C' 
and 'D" (See Enclosure 5).  

Completion of Cooling and Cleanup System for SFPs 'C' and 'D': 

In order to activate Spent Fuel Pools 'C' and 'D'. it is necessary to complete construction 
of the cooling and cleanup system for these pools and to install tie-ins to the existing 
Harris Unit I component cooling water system to provide heat removal capabilities.  
Approximately 80% of the SFP cooling and cleanup system piping and the majority of 
the CCW piping was installed during the original plant construction. In addition, other 
major system components such as the SFP cooling heat exchangers and pumps were also 
installed before original construction was discontinued. The cooling and cleanup system 
for pools 'C' and 'D" will be completed such that system design and operation is



Enclosure 1 to Serial: HNP-98-188 
Page 5 of 6 

consistent with the design and operation of the cooling and cleanup system for pools -A* 
and 'B'. The spent fuel pool cooling system for pools 'C' and 'D' is nuclear safety 
related with two fully redundant 100% capacity trains.  

At the time that construction on the SFP cooling system was discontinued following 
cancellation of Harris Unit 2, a formal turnover of the partial system was not performed 
and CP&L has since discontinued its N certificate program. Also. some of the field 
installation records for the completed piping are no longer available. As a result, the 
system when completed will not satisfy ASME Section III code requirements (i.e. will 
not be N stamped). Therefore, an Alternative Plan in accordance with 
I OCFR50.55a(a)(3) is provided as Enclosure 8 to demonstrate that the completed system 
will provide an acceptable level of quality and safety. The majority of the ASME Section 
III piping was already installed when original construction was discontinued. As 
identified in the Alternative Plan, that piping to the extent that it was completed, was 
designed, constructed and inspected to Section III requirements. The remainder of the 
system will also be designed, constructed, inspected and tested to Section III 
requirements to the extent practical considering CP&L no longer has an N certificate 
program. Work will be performed in accordance with CP&L's 10CFR50 Appendix B 
QA program with any differences between Section III requirements and Appendix B 
requirements conservatively dispositioned. Supplemental QA requirements will be 
integrated into the modification package(s) as appropriate.  

Calculations have been performed to verify that the existing CCW system is adequate to 
provide heat removal for near-term pool operation. The Spent Fuel Pool 'C' and 'D' heat 
loads will be limited to 1.0 MBtu/hr for near-term operation. Technical Specification 
section 5.6.3 will be revised to identify this heat load limit (Enclosure 5). This heat load 
limit is being established since additional CCW heat loads resulting from the power 
uprate project (potential to increase post-accident containment temperature resulting in 
an increased containment sump temperatures and increased load on RHR during long 
term recirculation phase) are not quantified at this time. Therefore, it has been 
determined that the most prudent action is to establish limiting heat loads based on 
current system loads. Additional heat load analysis will be performed concurrent with the 
power uprate project to establish the maximum heat loads on the CCW system that will 
exist at the end of plant licensed life when all spent fuel pools are expected to be full.  
Any CCW modifications necessary to increase system heat removal capability will be 
identified and implemented at that time. As part of the licensing required to support the 
power uprate project (currently planned for implementation concurrent with the steam 
generator replacement in late 2001), the technical specification heat load limit will either 
be revised or removed completely.  

The plant design change package and supporting analyses for the CCW tie-in 
demonstrated that adequate capacity exists on the CCW system to add the 1.0 MBtu/hr 
for the near-term operation of SFPs 'C' and 'D*. The thermal-hydraulic analysis 
performed in support of this plant design change package modeled the dynamic RHR heat
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exchanger performance based on fluid property changes. Previous analyses evaluated 
RHR heat exchanger performance at a fixed data sheet value. This results in a reduction 
in the required CCW flow to the RHR heat exchanger. While technically valid, the lower 
required flow rate has not been previously reviewed by the NRC and. therefore, is 
deemed to constitute an unreviewed safety question. Included in Enclosure 9 are the 
results of the 1 OCFR50.59 evaluation for the unreviewed safety question identified by the 
tie-in to Unit 1 CCW.  

Conclusion: 

CP&L has concluded that placing SFPs 'C' and 'D' in service at this time to provide 
spent fuel storage is the safe and prudent alternative for increasing spent fuel storage 
capacity in the nuclear generating system. This option has been shown to be safe and in 
conformance with the appropriate regulations, codes and standards. Expansion of 
storage capacity by using Pools 'C' and 'D' will support continued operation of the 
Harris, Brunswick and Robinson facilities until the end of their current operating licenses.
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1OCFR50.92 EVALUATION 

The commission has provided standards in 10 CFR 50.92(c) for determining whether a 

significant hazards consideration exists with regard to a proposed license amendment. A 
change involves no significant hazards consideration if it would not: (1) involve a 
significant increase in the probability or consequences of an accident previously 
evaluated, (2) create the possibility of a new or different kind of accident from any 
accident previously evaluated, or (3) involve a significant reduction in a margin of safety.  
Carolina Power & Light has reviewed the proposed change and determined that it does 

not involve a significant hazards consideration. The following safety assessment 
summarizes the results of this review. Responses to the three significant hazard 

consideration questions follow at the end of this evaluation.  

Safety Assessment 

The planned expansion of storage capacity involves installing up to 30 storage rack 

modules in Pool 'C' and up to 12 storage rack modules in Pool 'D'. The implementation of 
the storage capacity increase in pools 'C' and 'D' will be performed on an as needed basis 

through incremental phases (campaigns), as follows: 

Pool Campaign Number of Racks Total Storage Locations 
'C' I 14 1680 

II 10 1260 
III 6 750 

'D' I 6 500 
II 6 525 

The cells of the new racks will contain a fixed neutron absorber for primary reactivity 
control. To maximize storage capacity, the new racks will be "Region 2" style racks, 
which are designed without the usual flux trap design associated with "Region I" style 

racks. The effective enrichment of the stored fuel will be controlled administratively to 

maintain reactivity within acceptable limitations. Acceptable effective enrichment will be 
ensured prior to placement of spent fuel into the pools.  

Rack modules in both pools will be freestanding and self-supporting. The new modules 
will be separated by a gap of approximately 0.625 inch from one another. Along the pool 

walls, a nominal gap will also be provided which will vary from approximately 2.5 inches 
to 6.1 inches.  

The proposed cooling system modifications for Pools 'C' and 'D' have been designed to 

ensure that sufficient heat removal capability exists to maintain the temperature in the 

pools below the design limit. For the initial installation of racks into Pool 'C', the 

maximum heat load will be limited to 1.0 MBtu/hr consistent with revised Technical
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Specification 5.6. In conjunction with the planned implementation of power uprate, 
additional analyses will be performed and any required system upgrades will be made to 
ensure the adequacy of the cooling system to dissipate the heat loads associated with the 
end of plant life. A comprehensive multi-system thermal-hydraulic analysis was 
performed in support of the plant design change package for the initial rack installation 
campaign. This analysis facilitates a reduction in this CCW flow requirement currently 
stated in the FSAR as being a basis for acceptance of postulated post-LOCA 
consequences. While the analysis methods are technically valid, this lower flowrate has 
been deemed to constitute an unreviewed safety question and requires NRC review and 
approval.  

The predominant pool heat load typically develops from the residual heat associated with 
the most recent reactor core offload. Transient heat loads are not a significant concern for 
Pools 'C' and 'D' due to the spent fuel cooling time required prior to placement within 
these two pools. Satisfactory spent fuel cooling time will be ensured through 
administrative controls of fuel decay time subsequent to reactor discharge.  

In order to activate Spent Fuel Pools 'C' and 'D', it is necessary to complete construction 
of the cooling and cleanup system for these pools and to install tie-ins to the existing 
Harris Unit I component cooling water system (CCW) to provide heat removal 
capabilities. The majority of the ASME Section III piping was already installed when 
original construction was discontinued. An alternative plan in accordance with 
I OCFR50.55a(a)(3)(i) is provided to demonstrate that the completed system will provide 
an acceptable level of quality and safety.  

The Spent Fuel Pool thermal performance, completion of construction, criticality, and 
seismic response have been analyzed considering the increased storage capacity and fuel 
enrichment. The results of these analyses have shown that the pool structure and proposed 
cooling systems (within the limitation of the new technical specifications) are adequate to 
support storage of spent fuel within Pools 'C' and 'D'.
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Significant Hazards Consideration Determination 

In accordance with 1OCFR50.92, Carolina Power & Light has reviewed the proposed 
changes and has concluded that they do not involve a Significant Hazards Consideration 
(SHC). The basis for this conclusion is that the threshold for the three criteria of 
I OCFR50.92(c) are not reached. The proposed activity does not involve a SHC because it 
would not: 

1. Involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

In the analysis of the safety issues concerning the expanded pool storage capacity 
within Harris' Fuel Handling Building, the following previously postulated accident 
scenarios have been considered: 

a. A spent fuel assembly drop in a Spent Fuel Pool 
b. Loss of Spent Fuel Pool cooling flow 
c. A seismic event 
d. Misloaded fuel assembly 

The probability that any of the accidents in the above list can occur is not 
significantly increased by the activity itself. The probabilities of a seismic event or 
loss of Spent Fuel Pool cooling flow are not influenced by the proposed changes.  
The probabilities of accidental fuel assembly drops or misloadings are primarily 
influenced by the methods used to lift and move these loads. The method of handling 
loads during normal plant operations is not significantly changed. since the same 
equipment (i.e., Spent Fuel Handling Machine and tools) and procedures as those in 
current use in pools 'A' and 'B' will be used in pools 'C' and 'D'. Since the methods 
used to move loads during normal operations remain nearly the same as those used 
previously, there is no significant increase in the probability of an accident. Current 
shipping activities at the Harris Nuclear Plant will continue as previously licensed.  
The consequences of an accident involving shipping activities is not changed and 
there is no significant increase in the probability of an accident.  

During rack installation, all work in the pool area will be controlled and performed 
in strict accordance with specific written procedures. Any movement of fuel 
assemblies which is required to be performed to support this activity (e.g., 
installation of racks) will be performed in the same manner as during normal 
refueling operations.  

Accordingly, the proposed activity does not involve a significant increase in the 
probability of an accident previously evaluated.
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The consequences of the previously postulated scenarios for an accidental drop of a 
fuel assembly in the Spent Fuel Pool have been re-evaluated for the proposed 
change. The results show that such the postulated accident of a fuel assembly 
striking the top of the storage racks will not distort the racks sufficiently to impair 
their functionality. The minimum subcriticality margin. Keff less than or equal to 

0.95, will be maintained. The structural damage to the Fuel Handling Building, pool 
liner, and fuel assembly resulting from a fuel assembly drop striking the pool floor or 
another assembly located within the racks is primarily dependent on the mass of the 
falling object and the drop height. Since these two parameters are not changed by the 
proposed activity from those considered previously, the structural damage to these 
items remains unchanged. The radiological dose at the exclusion area boundary will 
not be increased from those previously considered, since the pertinent fuel 
parameters remain unchanged. These dose levels remain "well within" the levels 
required by IOCFR1 00, paragraph 11. as defined in Section 15.7.4.11.1 of the 
Standard Review Plan. Thus, the results of the postulated fuel drop accidents remain 
acceptable and do not represent a significant increase in consequences from any of 
the same previously evaluated accidents that have been reviewed and found 
acceptable by the NRC.  

The consequences of a loss of Spent Fuel Pool cooling have been evaluated and 
found to have no increase. The concern with this accident is a reduction of Spent 
Fuel Pool water inventory from bulk pool boiling resulting in uncovering fuel 
assemblies. This situation would lead to fuel failure and subsequent significant 
increase in offsite dose. Loss of spent fuel pool cooling at Harris is mitigated in the 
usual manner by ensuring that a sufficient time lapse exists between the loss of 
forced cooling and uncovering fuel. This period of time is compared against a 
reasonable period to re-establish cooling or supply an alternative water source.  
Evaluation of this accident usually includes determination of a time to boil, which in 
the case of pools 'C' and 'D' is in excess of 13 hours based on a consideration of end 
of plant life heat loads. This evaluation neglects any possible cooling from the 
connection to pools 'A' and 'B' through the transfer canal. The 13 hour period is 
much shorter than the onset of any significant increase in offsite dose, since once 
boiling begins it would have to continue unchecked until the pool surface was 
lowered to the point of exposing active fuel. The time to boil represents the onset of 
loss of pool water inventory and is commonly used as a gauge for establishing the 
comparison of consequences before and after a refueling project. The heatup rate in 
the Spent Fuel Pool is a nearly linear function of the fuel decay heat load.  
Subsequent to the proposed changes. the fuel decay heat load will increase because 
of the increase in the number assemblies from those considered from Pools 'A' and 
'B' alone. The methodology used in the thermal-hydraulic analysis determined the 
maximum fuel decay heat loads. In the unlikely event that pool cooling is lost to 
pools 'C' and 'D', sufficient time will still be available for the operators to provide 
alternate means of cooling before the onset of pool boiling. Therefore, the proposed 
change represents no increase in the consequences of loss of pool cooling.
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The consequences of a design basis seismic event are not increased. The 
consequences of this accident are evaluated on the basis of subsequent fuel damage 
or compromise of the fuel storage or building configurations leading to radiological 
or criticality concerns. The new racks have been analyzed in their new configuration 
and found safe during seismic motion. The fuel stored in these racks has been 
determined to remain intact and the racks maintain the fuel and fixed poison 
configurations subsequent to a seismic event. The structural capability of the pool 
and liner will not be exceeded under the appropriate combinations of dead weight, 
thermal, and seismic loads. The Fuel Handling Building structure will remain intact 
during a seismic event and will continue to adequately support and protect the fuel 
racks, storage array, and pool moderator/coolant. Thus, the consequences of a 
seismic event are not increased.  

Fuel misloading and mislocation accidents were previously credible occurrences, 
since fuel could be placed at an unintended storage location or could have been 
lowered outside and adjacent to a storage rack in Pools 'A' or 'B'. However, neither of 
these two scenarios previously represented any concern because of the flux trap style 
of the rack designs in these two pools. Similar procedures, equipment and methods 
of fuel movement will be used for Pools 'C' and 'D' as those used previously for.  
Pools 'A' and 'B'. Therefore, the proposed activity does not represent any increase in 
the probability of occurrence. The proposed non-flux trap design racks for Pools 'C' 
and 'D' require administrative controls to ensure that fuel assemblies meet effective 
enrichment criteria prior to storage. Under these conditions. misloading of a fuel 
assembly by placement in an unintended storage cell has no significant 
consequences. Therefore, the only remaining potential mislocation of a fuel 
assembly is for an assembly to be lowered outside of and directly adjacent to a 
storage rack. This accident occurring in Pools 'C' or 'D' has been analyzed for the 
worst possible storage configuration subsequent to the proposed activity and it has 
been shown that the consequences remain acceptable with respect to the same 
criteria used previously. Thus, there is no increase in consequences for fuel 
mislocation or misloading.  

Therefore it is concluded that the proposed changes do not significantly increase the.  
probability or consequences of any accident previously evaluated.  

2. Create the possibility of a new or different kind of accident from any previously 
analyzed.  

To assess the possibility of new or different kind of accidents. a list of the important 
parameters required to ensure safe fuel storage was established. Safe fuel storage is 
defined here as providing an environment, which would not present any significant 
threats to workers or the general public (i.e., meeting the requirements of IOCFRI 00 
and I OCFR2O). Any new events, which would modify these parameters sufficiently



Enclosure 2 to Serial: HNP-98-188 
Page 6 of 9 

to place them outside of the boundaries analyzed for normal conditions and/or 
outside of the boundaries previously considered for accidents would be considered to 
create the possibility of a new or different accident. The criticality and radiological 
safety evaluations were reviewed to establish the list of important parameters. The 
fuel configuration and the existence of the moderator/coolant were identified as the 
only two parameters, which were important to safe fuel storage. Significant 
modification of these two parameters represents the only possibility of an unsafe 
storage condition. Once the two important parameters were established, an additional 
step was taken to determine what events (which were not previously considered) 
could result in changes to the storage configuration or moderator/coolant presence 
during or subsequent to the proposed changes. This process was adopted to ensure 
that the possibility of any new or different accident scenario or event would be 
identified. Due to the proposed activity, an accidental drop of a rack module during 
construction activity in the pool was considered as the only event which might 
represent a new or different kind of accident.  

A construction accident resulting in a rack drop is an unlikely event. The proposed 
activity will utilize the defense-in-depth approach for these heavy loads. The 
defense-in-depth approach is intended to meet the requirements ofNUREG-0612 
and preclude the possibility of a rack drop. All movements of heavy loads over the 
pool will comply with the applicable administrative controls and guidelines (i.e.  
plant procedures, NUREG-0612, etc.). A temporary hoist and rack lifting rig will be 
introduced to lift and suspend the racks from the bridge of the Auxiliary Crane.  
These items have been designed in accordance with the requirements of NUREG
0612 and ANSI N14.6 and will be similar to those used recently to install storage 
rack modules in Pool 'B'.  

The postulated rack drop event is commonly referred to as a "heavy load drop" over 
the pools. Heavy loads will not be allowed to travel over any racks containing fuel 
assemblies. The danger represented by this event is that the racks will drop to the 
pool floor and the pool structure will be compromised leading to loss of 
moderator/coolant, which is one of the two important parameters identified above.  
Although the analysis of this event has been performed and shown to be acceptable, 
the question of a new or different type of event is answered by determining whether 
heavy load drops over the pool have been considered previously. As stated above, 
heavy loads (storage rack modules) were recently installed in Pool 'B' using similar 
methods. Therefore, the rack drop does not represent a new or different kind of 
accident.  

The proposed change does not alter the operating requirements of the plant or of the 
equipment credited in the mitigation of the design basis accidents. The proposed 
change does not affect any of the important parameters required to ensure safe fuel 
storage. Therefore. the potential for a new or previously unanalyzed accident is not 
created.



Enclosure 2 to Serial: HNP-98-188 
Page 7 of 9 

3. Involve a significant reduction in the margin of safety.  

The function of the Spent Fuel Pool is to store the fuel assemblies in a subcritical 
and coolable configuration through all environmental and abnormal loadings, such as 

an earthquake or fuel assembly drop. The new rack design must meet all applicable 

requirements for safe storage and be functionally compatible with Pools 'C' and 'D'.  

CP&L has addressed the safety issues related to the expanded pool storage capacity 
in the following areas: 

1. Material, mechanical and structural considerations 

The mechanical, material, and structural designs of the new racks have been 
reviewed in accordance with the applicable provisions of the NRC Guidance 
entitled, "Review and Acceptance of Spent Fuel Storage and Handling 
Applications". The rack materials used are compatible with the spent fuel 
assemblies and the Spent Fuel Pool environment. The design of the new racks 

preserves the proper margin of safety during normal and abnormal loads. It has 
been shown that such loads will not invalidate the mechanical design and 

material selection to safely store fuel in a coolable and subcritical 
configuration.  

2. Nuclear criticality 

The methodology used in the criticality analysis of the expanded Spent Fuel 

Pool meets the appropriate NRC guidelines and the ANSI standards (GDC 62, 
NUREG 0800, Section 9.1.2, the OT Position for Review and Acceptance of 

Spent Fuel Storage and Handling Applications, Reg. Guide 1.13, and 

ANSI/ANS 8.17). The margin of safety for subcriticality is maintained by 
having the neutron multiplication factor equal to, or less than. 0.95 under all 
accident conditions, including uncertainties. This criterion is the same as that 
used previously to establish criticality safety evaluation acceptance and 
remains satisfied for all analyzed accidents.  

3. Thermal-hydraulic and pool cooling 

The thermal-hydraulic and cooling evaluation of the pools demonstrated that 

the pools can be maintained below the specified thermal limits under the 
conditions of the maximum heat load and during all credible accident 
sequences and seismic events. The pool temperature will not exceed 137°F 

during the highest heat load conditions. The maximum local water temperature 

in the hot channel will remain below the boiling point. The fuel will not 

undergo any significant heat upafter an accidental drop of a fuel assembly on 

top of the rack blocking the flow path. A loss of cooling to the pool will allow
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sufficient time (>13 hours) for the operators to intervene and line up alternate 
cooling paths and the means of inventory make-up before the onset of pool 
boiling. The thermal limits specified for the evaluations performed to support 
the proposed activity are the same as those that were used in the previous 
evaluations. It has also been demonstrated that adequate margin exists in the 
Unit 1 CCW system to support near term operation of the pools subject to the 
requirements of the proposed changes to the Technical Specifications.  

Based on the preceding discussion it is concluded that this activity does not involve a 
significant reduction in the margin of safety.  

The NRC has provided guidance concerning the application of standards in I OCFR50.92 
by providing certain examples (51FR7751, March 6, 1986) of amendments that are 
considered not likely to involve a SHC. The proposed changes for Harris are similar to 
Example (x): an expansion of the storage capacity of Spent Fuel Pool when all of the 
following are satisfied: 

(1) The storage expansion method consists of either replacing existing racks with a 
design that allows closer spacing between stored spent fuel assemblies or placing 
additional racks of the original design on the pool floor if space permits.  

The Harris storage expansion involves installation of storage racks for PWR and 
BWR fuel assemblies with a design that allows closer spacing of stored PWR spent 
fuel assemblies.  

(2) The storage expansion method does not involve rod consolidation or double tiers.  

The Harris rack installation does not involve fuel consolidation. The racks will not 
be double tiered; no fuel assemblies will be stored above other assemblies.  

(3) The Keff of the pool is maintained less than, or equal to. 0.95.  

The design of the new racks integrates Boral as a neutron absorber within each rack 
cell to allow close storage of spent fuel assemblies while ensuring that Keff remains 

less than 0.95 under all conditions. Additionally. the water in the Spent Fuel Pool 
does contain boron as further assurance that Keff remains less than 0.95. The boron 

that is contained in the pool is not credited under normal or accident conditions.  

(4) No new technology or unproven technology is utilized in either the construction 
process or the analytical techniques necessary to justify the expansion.  

The rack vendor has successfully participated in the licensing of numerous other 
racks of a similar design. The construction process and the analytical techniques of
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the Harris pool expansion are substantially the same as in the other completed rerack 
projects. Thus, no new or unproven technology is used in the Harris rack installation.  

The similarities of the proposed activity to the above example and the previously 
discussed satisfaction of the three criteria from 10 CFR 50.92(c) confirm the 
conclusion stated above that the modification does not represent a Significant 
Hazards Consideration (SHC).



Enclosure 3 to Serial: HNP-98-188 

SHEARON HARRIS NUCLEAR POWER PLANT 
DOCKET NO. 50-400/LICENSE NO. NPF-63 

REQUEST FOR LICENSE AMENDMENT 
SPENT FUEL STORAGE 

ENVIRONMENTAL EVALUATION



Enclosure 3 to Serial: HNP-98-188 
Page 1 of 2 

ENVIRONMENTAL EVALUATION 

CP&L has reviewed activities described in the proposed license amendment for 

environmental considerations. Each of the proposed changes was evaluated against the 

criteria of 1 OCFR51.22 to ascertain whether the criteria for categorical exclusion were 

satisfied or if formal environmental impact statement would be required.  

Significantly. this review identified that the newly activated spent fuel pools will be 

similar in design with that originally conceived and approved for construction for this 

portion of the Harris Plant. All four pools were included in the original four unit design 

of the Harris Nuclear Plant, and the completion and operation of these pools continued to 

be reflected in plant licensing documentation up to and including the issuance of the 

operating license for Units I & 2 (ref. NUREG-1038. dated Nov. 1983) and the 

associated environmental report (ref. Shearon Harris Nuclear Power Plant Environmental 

Report, Amendment 5, dated Dec. 1982). The most notable difference between the 

previously licensed and currently proposed designs is that, rather than having a separate 

operating unit to provide auxiliaries such as CCW for cooling and RWST for makeup, the 

current design will utilize Unit 1 facilities for those functions. Nonetheless, the design of 

the fuel pools themselves, including cooling and cleanup systems, will be essentially the 

same as that previously reviewed, and the differences which do exist between the current 

design and that originally licensed are not of a scope or nature as to have a significant 

bearing on environmental impact.  

Since the design and operation of the 'C' & 'D' Spent Fuel Pools and supporting systems 

is essentially identical to that originally licensed in NUREG-1038 and the associated 

environmental report, no increase in occupational exposure is anticipated with regard to 

new equipment design or operating constraints. On the contrary, the operating experience 

of the 'A' and 'B' spent fuel pools is being utilized to ensure that the new design is as 

ALARA friendly as possible. For instance, local flow indicators for the new systems are 

being located in areas know to have lower dose rates than their counterparts already in 

operation. In addition to an ALARA friendly design, existing fuel handling and ALARA 

and procedures will continue to be utilized, and fuel handling equipment reliability is not 

diminished. Spent fuel pool shielding levels are not decreased. and no appreciable 

increase in area dose rates is expected. Based on these considerations, it can be 

concluded that this activity will not result in a significant increase in individual or 

cumulative occupational exposures.  

The issues which were evaluated to reach this determination also include an evaluation of 

the thermal impact on the plant environs resulting from the additional. spent fuel heat 

load. Calculations assessing the impact of spent fuel pool activation predict that an 

increase in UHS temperature of less than 0.01 *F would result from an additional 1.0 

MBtu/hr heat input This increase is insignificant relative the available margin in the 

UHS to its design temperature and considering the uncertainties existing in the analyses.
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Finally, it is easily seen that the thermal impact on the environment of a single operating 
unit with four spent fuel pools is bounded by that of the two unit - four spent fuel pool 
configuration which was previously evaluated and licensed by NUREG-1038 and the 
associated environmental report. It is concluded that no additional assessment is required 
regarding to thermal impacts on the UHS.  

In summar', the licensing activities associated with the activation of the "C" & 'D' spent 
fuel pools as described herein do not significantly increase the types and amounts of 

effluents that may be released offsite, nor significantly increases individual or cumulative 
occupational exposures nor constitutes any other type of new and appreciable 
environmental impact. It is concluded that these activities are essentially 
environmentally benign and that no additional impact studies are necessary in support of 
this submittal.
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DESIGN FEATURES 

5.6 FUEL STORAGE 

CRITICALITY 

5.6.1 The spent fuel storage racks are designed and shall be maintained with a keff less than or 
equal to 0.95 when flooded with unborated water, which includes an allowance for 
uncertainties as described in Section 4.3.2.6 of the FSAR.  

I. The reactivity margin is assured for pools WA and 'B' by maintaining a 
nominal 10.5 inch center-to-center distance between fuel assemblies placed 
in the flux trap style PWR storage racks and 6.25 inch center-to-center 
distance in the BWR storage racks.  

2. The reactivity margin is assured for pools 'C' and 'D' by maintaining a 
nominal 9.017 inch center-to-center distance between fuel assemblies placed 
in the non-flux trap style PWR storage racks and 6.25 inch center-to-center 
distance in the BWR storage racks. The following restrictions are also 
imposed through administrative controls: 

a. PWR assemblies must be within the "acceptable range" of the bumup 
restrictions shown in Figure 5.6.1 prior to storage in Pools 'C' or 'D" 

b. BWR assemblies are acceptable for storage in Pool 'C' provided that the 
maximum planar average enrichments is less than 4.6 wt/o U235 and Kinf is 
less than or equal to 1.32 for the standard cold core geometry (SCCG).  

DRAINAGE 

5.6.2 The pools 'A', "B'. 'C' and 'D' are designed and shall be maintained to prevent 
inadvertent draining of the pools below elevation 277.  

CAPACITY 

5.6.3.a Pool WA' contains six (6 x 10 cell) flux trap type PWR racks and three (I I x I I cell) 
BWR racks for a total storage capacity of 723 assemblies. Pool 'B' contains six (7 x 10 cell).  
five (6 x 10 cell), and one (6 x 8 cell) flux trap style PWR racks and seventeen (I I x I 1 cell) 
BWR racks and is licensed for one additional (I I x 11 cell) BWR rack that will be installed as 
needed. The combined pool 'A' and 'B' licensed storage capacity is 3669 assemblies.  

5.6.3.b Pool 'C' is designed to contain a combination of PWR and BWR assemblies. Pool "C' 
can contain two (I I x 9 cell) and nine (9 x 9 cell) PWR racks for storage of 927 PWR 
assemblies. Pool 'C' can contain two (8 x 13 cell). two (8 x I Icell). six (13 x I I cell), and nine 
(13 x 13 cell) BWR racks for storage of 2763 BWR assemblies. The (9 x 9 cell) PWR racks and 
the (13 x 13 cell) BWR racks are dimensioned to allow interchangeability between PWR or 
BWR storage rack styles as required. The racks in pool 'C' will be installed as needed.

Shearon Harris Unit I 5-7 Amendment No.



DESIGN FEATURES 

5.6.3.c Pool 'D' contains a variable number of PWR storage spaces. These racks will be 
installed as needed. Pool 'D' is designed for a maximum storage capacity of 1025 PWR 
assemblies.  

5.6.3.d The heat load from fuel stored in Pools 'C? and 4D" shall not exceed 1.0 MBtu/hr.  

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT 

5.7.1 The components identified in Table 5.7-I are designed and shall be maintained within 
the cyclic or transient limits of Table 5.7-1.

Shearon Harris Unit I Amendment No.5-7a
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Figure 5.6.1: Burnup Versus Enrichment for PWR Fuel
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DESIGN FEATURES • 

5.6 FUEL STORAGE . y 

CRITICALITY 

S.6.l.a The spent fuel storage racks are designed and shall be maintained 
with a k.f less than or equal to 0.95 when flooded with unborated water.  
which inciudes an allowance for uncertainties as described in Section 4.3.2.6 
of the FSAR. This is assured by maintaining: 

I. A nominal 10.5 inch center-to-center distance between fuel assemblies 
placed in the Pil storage racks and 6.25 inch center-to-center 
distance in the 3Wi storage racks.  

2. The mazimum core geometry K. for Pll fuel assemblies Less than or 
equal to 1.470 at 68"F.  

5.6.1.b The keff for now fuel for the first core loading stored dry in the 
spent fuel storage racks shall not exceed 0.98 when aqueous foam moderation is 
assumed.  

DRAINACE 

5.6.2 The new and spent fuel storage pools are designed and shall be main
tained to prevent inadvertent draining of the pools below elevation 277.  

CAPACITY 

5.6.3 The new and spent fuel storage pools are designed for a storage capacity 
of 1832 FILl fuel assemblies and a variable number of Fil and Mil storage spaces 
in 48 interchangeable 707 PW and l1.ll 'Wd racks. These interchangeable racks 
will be installed as needed. Any combination of SWI and PiR racks may be used.  

5.7 COMPOMENT CYCLIC O1 TRAMSIDIT LU)IT 

5.7.1 The components identified in Table 5.7-1 are designed and shall be 
maintained within the cyclic or transient limits of Table 5.7-1.

SHEARON HARRIS - UNIT 1 Amendment so. 125-7
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January 4, 2000

UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

Before the Atomic Safety and Licensing Board

In the Matter of

CAROLINA POWER & LIGHT 
COMPANY 
(Shearon Harris Nuclear Power Plant)

) ) 
) Docket No. 50-400-LA

) 
) ASLBP No. 99-762-02-LA

EXHIBITS SUPPORTING THE 
SUMMARY OF FACTS, DATA, AND ARGUMENTS 

ON WHICH APPLICANT PROPOSES TO RELY 
AT THE SUBPART K ORAL ARGUMENT

VOLUME 2

EXHIBIT 1 (B - J)



CP&L 

Carolina Power & Ught Coany 
Harris Nuclear Plant 
P.O. Box 165 
New Hill NC 27562 

SERIAL: HNP-99-069 

APR 5 0 1999 

United States Nuclear Regulatory Commission 
ATTENTION: Document Control Desk 
Washington, DC 20555 

SHEARON HARRIS NUCLEAR POWER PLANT 
DOCKET NO. 50-400/LICENSE NO. NPF-63 
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 
REGARDING THE ALTERNATIVE PLAN FOR SPENT FUEL POOL 
COOLING AND CLEANUP SYSTEM PIPING 

Dear Sir or Madam: 

By letter dated March 24, 1999, the NRC requested additional information regarding the Harris 

Nuclear Plant (HNP) license amendment request to place spent fuel pools 'C' and 'D' in service.  

Enclosure 8 of the HNP license amendment request (ref. SERIAL: HNP-98-188, dated December 

23, 1998) provided a detailed description of the proposed alternatives to demonstrate compliance 

with ASME B&PV Code requirements for spent fuel pool cooling and cleanup system piping in 

accordance with 10 CFR 50.55a(a)(3)(i). The NRC hag determined that additional information is 

required to complete the review of the proposed alternative piping plan. Enclosed is the HNP 

response to the NRC request for additional information. The enclosed information is provided as 

a supplement to our December 23, 1998 submittal and does not change our initial determination 

that the proposed license amendment represents a no significant hazards consideration.  

Please refer any questions regarding the enclosed information to Mr. Steven Edwards at (919) 

362-2498.  

Sincerely, 

Donna B. Alexander 
Manager, Regulatory Affairs 
Harris Nuclear Plant 

KWS/kws 

Enclosures

5413 Shearon Harris Road New Hill NC
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SHEARON HARRIS NUCLEAR POWER PLANT 
DOCKET NO. 50-400/LICENSE NO. NPF-63 

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 
REGARDING THE ALTERNATIVE PLAN FOR SPENT FUEL POOL 

COOLING AND CLEANUP SYSTEM PIPING 

I. Existing Piping System 

A. Detailed description of the proposed change: 

Requested Item I.A.1 

Provide isometric drawings (isometrics) showing all piping and piping systems within the 

scope of the proposed alternatives; i.e., for fuel pool cooling and cleanup system 

(FPCCS) and component cooling water system (CCWS) piping. Provide Isometric 

drawings to be used for continuance of design and construction without an N-Stamp.  

Response to Requested Item I.A.1 

Copies of the original construction isometrics are provided in Enclosure 2 and have been 

marked up to show: 

"* installed piping (in scope of the Alternative Plan) 
"* embedded piping 
"* class boundaries, including safety vs. non-safety related 
"* location and identification of field welds 

In addition, please note that these isometrics include the following information: 

E material requirements for piping and fittings 

* pipe spool numbers (traceable to vendor data packages) 

0 location of hanger attachment lug welds 

These markups were based upon detailed field walk downs of the current system 

configuration. Documented verification of these details will be provided by the system 

turnover / certification process used to implement this activity (ref. responses to RAI 

items 11.2 & 3). Piping outside of Code boundaries is identified on these isometrics only 

for the purpose of depicting continuity.
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Reauested Item I.A.2 

Provide weld matrixes that list all the welds (each weld should be uniquely identified and 

traceable to I.A.1 above) within the scope of the alternatives.  

Resiponse to Requested Item I.A.2 

A matrix is provided in Enclosure 3 for each of the field welds in the scope of the Code 

related piping discussed in I.A.1. For clarity, in-scope field welds are defined herein as 

that set of field welds which meet all of the following criteria: 

(1) is installed in the ASME Section III Class 3 boundaries of the Component Cooling 
Water or Spent Fuel Pool Cooling Systems 

(2) was installed during original plant construction, 
(3) Code required field installation records are no longer available 
(4) is consistent with the design of the system as it will be completed 
(5) is in the "large-bore" piping on the main system flow path. Instrument lines, vents 

and drains, branch connections to other systems, etc., are not included.  

Reauested Item I.A.3 

(i) In the matrixes or isometrics, identify the piping material (ASME / ASTM 
Specification), weld material (ASME / ASTM Specification), the existence of all required 

material documentation, and any specific missing documentation. (ii) Identify each 
missing document for each weld. (iii) Identify the method(s) used for reconciliation of 

each type of missing document. (e.g., missing Certified Material Test Report 
reconstructed with complete chemical analysis run on shavings taken from the material).  

(iv) For the sampling and testing methods used for reconciliation, identify references 

used for guidance. (i.e., NRC DG- 1070, ASME, or EPRI). Explain any differences 
between the sampling / testing methods and the selected referenced guidance. (v) For 

chemical analysis, identify sample size and chemical analysis (mean and standard 
deviation for each element) for each analyzing technique.  

Response to Requested Item I.A.3 

(i) The weld matrix (Enclosure 3) includes a listing of weld material based on a review 

of applicable Weld Procedure Specifications (WPS) and Weld Data Reports (WDR) 

for comparable piping. Note that piping material requirements are included in the 

isometrics provided in response to requested item I.A. 1. All Code piping in the scope 

of the Alternative Plan has been supplied by an NPT Stamp holder and vendor 
documentation for this material is on hand. This accounts for material certification 

for all of the piping within the scope of the Alternative Plan and the large majority of 

the welds in that piping. The outstanding material certification issue to be addressed 

herein is that associated with welding materials for a relatively small group of field 

installed welds on the large bore (12" and up) Code piping. During construction,
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filler metal traceability was accomplished by recording the material heat number on 

the WDR. The WDR was incorporated into the piping installation package, and 
typically became the only source of this information to be forwarded to document 
control. Since the WDRs for these field welds are not on hand, the traceability of 
filler metal cannot be established.  

(ii) The WDR was used to provide the installation record for field welds. Generally, 
these reports are no longer on hand for the subject welds.  

(iii) The WDR contained information pertaining to weld attributes, including 
identification of the items being welded, specification of the WPS to be used, welder 
identification, filler metal material identification, NDE requirements, and signature 
documentation (including that of the ANI) that all required attributes were 
satisfactorily performed and verified as complete. Reconciliation of missing 
information is presented in the weld matrix discussed in response to requested item 
I.B.4.  

(iv) The sample size chosen for verifying filler metal composition of accessible (i.e., non

embedded) field welds is 100%. All of the accessible field welds (including welds for 

hanger lugs) in the large bore stainless steel Spent Fuel Pool Cooling System piping 

subject to the Alternative Plan have been evaluated for material composition using a• 

Metorex X-Met Alloy Analyzer. Additionally, three of these stainless steel welds 

have been subject to laboratory analysis of chip samples to verify chemical 
composition. All three of the large bore carbon steel field welds in the CCW System 
subject to the Alternative Plan will be evaluated by laboratory analysis of chip 

samples since the alloy analyzer does not lend itself to reliable evaluation of this 

material. The use of these specific methods for determination of base metal is 
provided in the Corporate Welding Manual, Procedure NW-16. Chemical analysis 

was and will continue to be performed by a reputable and recognized laboratory (NSL 

Analytical Services, Inc of Cleveland, Ohio for completed analyses) to traceable 

standards. Since some blending of filler metal and base metal may have occurred 

with the field welds in question, the results of the filler metal analysis is being 

evaluated by CP&L's Materials Services Section - Metallurgy Unit (See Enclosure 4 

for analysis of SFP field welds).  

(v) Relative to physical sample size, Corporate Welding Manual Procedure NW-16 calls 

for the removal of about 5 grams of material for this type of analysis. The precise 

weight of the sample taken was not recorded, but was sufficient to facilitate the 

testing for which results are provided herein. Relative to the number of welds subject 

to chemical analysis, three of the field welds in the stainless steel Spent Fuel Pool 

Cooling piping were subject to composition analysis by both the alloy analyzer and 

chemical analysis of chip samples. Note that the purpose of subjecting these three 

welds to chemical analysis was not to provide inference to the entire population, but 

rather to demonstrate consistency with the alloy analyzer. Since the alloy analyzer 

does not lend itself to reliable composition analysis with carbon steels, all three CCW 

field welds will also be subject to laboratory analysis for material composition. The 

accuracy of the chemical analysis method for each element is listed in the laboratory
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test report. The laboratory analysis report from the three stainless steel samples 
already completed is included in Enclosure 4.  

Reauested Item 1.A.4 

In the matrixes or on the isometrics, identify inaccessible non-embedded welds and 
embedded welds (all other welds should be accessible).  

Response to Reauested Item I.A.4 

The isometrics are marked up to show which field welds are embedded and thereby 
inaccessible (Enclosure 2). All field welds which are not embedded are externally 
accessible.  

Requested Item I.A.5 

On the isometrics, indicate the specific location of each weld listed in I.A.2 and identify 
the boundaries of the systems that are considered safety related. Identify all non-safety 
related items that appear on the isometrics.  

Response to Reguested Item I.A.S 

The isometrics are marked up accordingly (Enclosure 2).  

Reauested Item I.A.6 

(i) Identify in the matrixes, or on the isometrics, the welds that will be or have been 
inspected or re-inspected that have Code documentation, welds that have been 
inspected that do not have Code documentation, and welds that will be or have been 
inspected or re-inspected not to Code. (ii) For the welds that will be or have been 
inspected or re-inspected but not to Code, describe the inspection technique, 
acceptance criteria, and documentation. (iii) Identify the edition and addenda of 
ASME Code that will be or has been used for the above inspections and re
inspections.  

Response to Requested Item I.A.6 

(i) Code documentation for welds performed by the piping vendor are included in the 
vendor data packages. As noted in the Alternative Plan (Enclosure 8 to HNP-98-188, 
dated 12/23/98), this accounts for approximately 160 of the roughly 200 welds in the 

large bore Spent Fuel Pool Cooling piping. Based on available evidence, all of the 40 

piping field welds and the 12 hanger attachment pad welds were inspected to Code 
requirements, but generally do not have the Code required documentation available.
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Documentation which is on hand for these field welds is listed on the matrix prepared 

in response to requested item I.A.2. (Enclosure 3).  

(ii & iii) The accessible field welds within the scope of the Alternative Plan have been 

re-inspected using original surface examination criteria from ASME Section MIT, 1974 

- winter 1976 Addenda, ND-500G. A portion of the inaccessible (embedded) field 

welds will be subjected to internal inspections using a high resolution, remotely 

operated video camera mounted on a pipe crawler. Details of these camera 

inspections, including inspection technique and acceptance criteria, are provided in 
response to requested items 111.3 & MA1.4.  

Requested Item I.A.7 

Identify any non safety related items installed during the original construction which will 

be upgraded to safety related status by this amendment; e.g., will any of the non-safety

related ANSI B31.1 piping (Enclosure 8, page 7 of the submittal) be upgraded? 

Response to Requested Item I.A.7 

No such items installed during original construction will be upgraded for use in a Code 

application in support of this activity. No B31.1 piping will be upgraded for use in a 

Code or safety-related application. The turnover of piping and equipment within the 

scope of this activity will include a review of all Code items and documentation by the 

ANI to ensure that each item has the appropriate certification.  

Requested Item I.A.8 

Identify any commercial grade items requiring dedication installed during the original 

construction. For these items, is documentation of the dedication program available for 

review? Are the dedication packages for items available for review? 

Response to Requested Item LA.8 

No commercial grade items were installed during the original construction which will now 

be used inside Code boundaries. The turnover of piping and equipment within the scope 

of this activity will include a review of all Code items and documentation by the ANI to 

ensure that each item has the appropriate certification.  

Requested Item I.A.9 

Identify any commercial grade items requiring dedication that will be used to complete 

construction.
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Response to Requested Item I.A.9 

No commercial grade items will be dedicated for use in a Code application by this activity.  

The turnover of piping and equipment within the scope of this activity will include a 

review of all Code items and documentation by the ANI to ensure that each item has the 

appropriate certification.  

Requested Item I.A.10 

(i) Was the piping system constructed in accordance with a 10CFR50 Appendix B 

Program? (ii) Is the construction Appendix B program documentation available for 

review? (iii) If construction was performed under a different program, identify the 

program. Is this program documentation available for review? 

Response to Requested Item I.A.10 

(i) The overall quality assurance program used by Carolina Power & Light Company for 

the design and construction of the Harris Nuclear Power Plant is described in the 

Shearon Harris PSAR. PSAR Section 1.8 states that "The Carolina Power & Light 

Company Quality Assurance Program for the engineering and construction of the 

Shearon Harris Nuclear Power Plant (SHNPP), which includes the quality assurance 

programs for both Ebasco and Westinghouse by reference, is structured with regard to 

safety-related equipment in accordance with the eighteen criteria of Appendix B to 

1OCFR50. In addition, the subject Program is structured in accordance with ANSI 

N45.2 and thereby Regulatory Guide 1.28... ". The PSAR further states that the 

"Shearon Harris Nuclear Power Plant Quality Assurance Plan" was replaced by the 

"CP&L Corporate Quality Assurance Program" on April 1, 1974, and provides a cross 

reference on how the subject plan met the criteria of 10 CFR50 Appendix B.  

(ii & iii) Certain aspects of Shearon Harris Nuclear Power Plant construction were 

subject to QA requirements beyond those outlined in the CP&L Corporate QA 

Manual. Since CP&L was not only the Owner, but also the constructor, installer, 

and a fabricator for Code items in the Shearon Harris Nuclear Power Plant, a 

separate QA Program was developed, reviewed, approved and implemented 

specifically to obtain the required ASME N, NA, and NPT Certificates of 

Authorization. ASME Code Section III, Subsection NA-4133.2 requires that an 

applicant for a Certificate of Authorization develop a QA program and 

implementing procedure specific to the proposed scope of work, and that "the 

applicant shall request the Society to review this procedure and Program prior to 

the issuance of a Certificate of Authorization." For construction of SHNPP, CP&L 

met this requirement by the formalization of its "ASME Quality Assurance 

Manual", intended to meet the criteria in Section III, Subsection NA-4100 of the
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Code. All Code work by CP&L during the Construction of the Shearon Harris 

Nuclear Power Plant was performed to the requirements of this QA program 

manual. A copy of the ASME Quality Assurance Manual is provided in Enclosure 

5.  

Requested Item I.A.11 

(i) Are the work control procedures and hold point sign-off documents from the original 

construction available for review? (ii) If these documents are required by Code, what 

documents are missing? 

Response to Requested Item I.A.11 

(i) Work control procedures and hold point sign-off documents from the construction era 

are available for review.  

(ii) With the exception of the aforementioned WDRs and associated weld process control 

issues (including NDE) discussed in response to item I.B.4, CP&L has not identified 

any missing documents requiring consideration under the Alternative Plan.  

Requested Item I.A.12 

(i) Provide a list of qualified weld procedure specifications (WPS) used, and their 

procedure qualification records (PQRs). (ii) For welds missing welder identification, 

how will weld integrity be established.  

Response to Requested Item I.A.12 

(i) The welding procedures available for welding during the original construction of the 

piping in question were identified based on a review of available WPS in the welding 

manual at that time. A copy of these WPS and their PQRs are provided in Enclosure 

6.  

(ii) CP&L has located welder identification markings at each accessible field weld in the 

scope of the Alternative Plan. These Code required welder symbols can be traced 

back to the welder responsible for each such weld, and from there, qualification 

records on file can be used to establish that each welder was appropriately qualified.  

These markings are not accessible on embedded welds. However, alternate QC 

records have been located which identify the welders for three of these fifteen welds, 

and numerous programmatic and procedural assurances existed to ensure that welds 

were made using qualified welders and weld procedures. For embedded welds, 

internal camera inspections (as described in response to RAI Items 111.2, 3 & 4 ) will 

be used to augment programmatic and procedural assurances relative to the quality of 

these welds.
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In addition, since the Spent Fuel Pool Cooling piping nozzles exit into the pools 

below the water level, the portions of the Spent Fuel Pool Cooling System piping 
attached to the spent fuel pools (including the embedded piping) are flooded as well.  
Beyond internal camera inspections, water chemistry in these legs of piping will be 
analyzed to ensure that Microbiolegically Induced Corrosion or other corrosion 
mechanisms have not resulted in degradation of the integrity of field welds or piping.  

B. Applicable Regulations for Welds and Piping Systems Within the Scope of the Proposed 

Alternatives 

Reauested Item I.B.1 

1. Identify the edition and addenda of Code and any Code cases that were used for 
original construction of the welds and piping systems. If not the same for all the 
welds, identify the Code requirements for each weld or group of welds.  

Response to Requested Item I.B.1 

Piping was installed to ASME Section III, 1974 Edition, Winter 1976 Addenda. The 

PSAR and current FSAR provide the CP&L position on conformance to the requirements 

of Reg. Guides 1.84 and 1.85 relative to use of Code cases. A review of the N-5 Code 

Data Report associated with turnover of Unit 1 SFP piping identifies two Code cases used 

at some point in its construction; it is reasonable to assume that these same Code cases 

may have been used on the corresponding Unit 2 piping and equipment. These Code 

cases are: 

N-240 "Hydrostatic Testing of Open Ended Piping, Section M, Division 1" 

N-275 "Repair of Welds, Section M1I, Division 1"' 

Likewise, a review of the Unit 1 CCW N-5 Code Data Report shows these Code cases in 

association with its construction: 

N-275 "Repair of Welds, Section M1", Division 1'" 
N-224 "Use of ASTM A500 Gr. B and ASTM A501 Structural Tubing for 

Section MII, Class 2, 3 and MC" 
N-224-1 "Use of ASTM A500 Gr. B and ASTM A501 Structural Tubing for 

Section MI, Class 2, 3 and MC" 
N-282 "Nameplates for Valves, Section III, Division 1, Class 1, 2 and 3 

Construction" 
N-127 "Alternative Rules for Examination of Welds in Piping, Section III, Class 

1 and 2 Construction"
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Requested Item I.B.2 

Identify the edition and addenda of Code and code cases that will be used to complete 

construction of the piping systems. Identify any exceptions to Code requirements and 

justifications for these exceptions.  

Response to Requested Item I.B.2 

Construction will be completed to ASME Section ML, 1974 Ed, Winter 1976 Addenda.  

Code Case N-240 will be used to exempt formal requirements for hydro testing of the 

embedded piping connected to the atmospheric spent fuel pools due to the lack of 

accessibility. The need to invoke other specific Code cases has not been identified. Use 

of any such Code case would be consistent with CP&-L's position regarding conformance 

with Reg. Guides 1.84 and 1.85. Relative to exceptions to Code requirements, CP&L 

does not take any such exceptions beyond those specifically identified and addressed by 

this Alternative Plan.  

Reguested Item I.B.3 

Identify the edition and addenda of Code and code cases that were or will be used for 

repair and replacement of welds and piping.  

Response to Requested Item I.B.3 

No repair or replacement activities have been performed on the Code piping subject to the 

Alternative Plan. Future repair and replacement activities (after completion of 

construction and turnover) will be governed by the site Section XM Repair and 

Replacement program.  

Requested Item I.BA 

Provide a matrix (See I.A.2) that identifies the specific paragraph in Code that is 

applicable to missing weld documents. Identify documentation deficiencies for each 

weld. Identify any exceptions to Code requirements. Provide alternatives and 

justifications for these exceptions.  

Response to Requested Item I.B.4 

A matrix has been provided in Enclosure 7 for Code requirements pertaining to missing 

weld documents. Additional information relative to specific welds is provided in 

Enclosure 3. Alternatives and justifications are identified in Enclosure 2 and discussed 

elsewhere in the Alternative Plan and this RAI response.
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Requested Item I.B.5 

Identify the ASME requirements, including administrative requirements, that were 

completed prior to stoppage of the original construction of the piping systems. Is 
documentation of these completed requirements available for review? What ASME data 

reports were filed and what were their filing dates? 

Response to Requested Item I.B..5 

None of the piping or equipment in question had completed the system certification 

process and received an N-Stamp. Generally, requirements which were met are 

consistent with the status of construction at the time work was halted. For instance, 

embedded piping had been installed, inspected and tested prior to pouring concrete, but 

accessible piping immediately adjacent was still under construction. The availability of 

records for the construction varies. Generally, records generated by site construction 

during the installation of the subject piping is not on hand. However, records generated 

as a result of QC oversight (NCRs, DDRs, audits, etc) are on hand and retrievable.  

Notably, hydro test records are also generally available for that portion of construction 

that proceeded to the extent of hydro testing, including embedded Spent Fuel Pool 

Cooling System piping. Hydro test documentation, including verification of weld 

documentation, is available for all but 2 of the 15 embedded field welds. The remaining 

2 are included in the liner leak test boundary and would have been procedurally required 

to be verified as complete, but were not specifically included in the leak test as inspection 

items. (See Enclosure 3 for identification of records available, and Enclosure 8 for the 

hydro test records specifically discussed herein.) No partial data reports were filed on 

the subject piping systems. Manufacturer's Code data reports from NPT suppliers are 

available in document control for the subject piping, as are warehouse receipt inspection 

records. These records will be subject to review by the ANI as part of the system 

turnover process.  

Requested Item I.B.6 

Identify ASME survey inspections conducted prior to stoppage of the original 

construction of the piping systems. Provide documentation for representative internal I 

external audits conducted during the peak construction periods for the welds in question 

(1978 - 1979), particularly in the areas of work control, welding, material traceability and 

records.  

Response to Requested Item I.B.6 

There are no documented ASME survey inspections on hand specific to the construction 

of the piping systems in question. There were, of course, ASME surveys associated with 

CP&L obtaining and maintaining its N, NA and NPT Certificates of Authorization. This 

was originally accomplished by an interim letter of authorization in July, 1978 allowing 

CP&L to commence Code work. A follow up survey on the effectiveness of the program
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was conducted in July of the following year, with additional audits occurring in 1982 and 

1985, in accordance with Code requirements.  

Information pertaining to audits and inspections performed by parties other than the 

ASME is provided in response to requested item I.B.7, below. Also, note that the 

majority of construction for the welds in question occurred during the '81 - '83 time 

frame, as attested to by QC records and other documents associated with this 

construction.  

Requested Item I.B.7 

Identify third party inspections conducted prior to stoppage of the original construction of 

the piping systems. Provide a representative sample of documentation for these 

inspections.  

Response to Requested Item I.B.7 

A number of ANI inspections specifically associated with the construction of the Unit 2 

& 3 SFP Cooling piping are documented in the form of QA surveillance records, hydro 

test records and other types of records which would have been subject to ANI review.  

Generally, the ANT inspection records which cannot be retrieved are those associated 

with WDRs and pipe spool packages. Records for which ANI inspections / reviews are 

documented are identified in Enclosure 3.  

In addition, Corporate QA / QC, which operated independently of the site construction 

program, provided both quality inspections of work activities and audits on construction 

activities. Records for which QC inspections ar documented are identified in Enclosure 

3, and representative samples of QA audits of the construction program are provided in 

Enclosure 9. Finally, the NRC performed regular inspections of construction activities, 

with follow-up activities being initiated as needed for issues identified and tracked to 

satisfactory closure.  

Requested Item I.B.8 

With regard to piping system components / services performed by others, provide 

documented validations of these vendors services. Provide the documentation of the 

audits of the supplier of prefabricated piping.  

Resoonse to Requested Item I.B.8 

A review has been conducted which identifies that Code data reports are on hand for pipe 

spools and components inside Code boundaries. The turnover process for completion and 

activation of this portion of the plant will include a review of these documents by the 

ANI. CP&L intends to replace any piping or equipment provided by an outside supplier 

for which appropriate Code records cannot be located. Audit records of the supplier of
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prefabricated piping and a representative sample of a piping vendor data package are 
included in Enclosure 10.  

II. Completion of Piping System (General) 

Requested Item 11.1 

(i) Identify the differences between HNP's proposed construction program to complete 
the SFP C and D and the original construction program under HNP's N certificate. (ii) 
How will these differences be reconciled? 

Response to Reauested Item 11.1 

(i) CP&L proposes to complete construction per the design requirements of the original 
construction Code. CP&L is requesting that exception be allowed under 
1OCFR50.55a.(a)(3)(i) to certain QA requirements generally found in Section HI, 
Subsection NA and associated with having certificates of authorization for 
construction and installation of Code items, and to requirements regarding N
Stamping of the completed systems.  

(ii) CP&L proposes to reconcile the differences between the original program and the 
program to be used for completion by providing comparable assurances, tests, 
inspections and reviews as needed to assure an acceptable level of quality and safety 
in accordance with 1OCFR50.55a.(a)(3)(i). It is CP&L's intention to complete 
construction using the current Corporate Appendix B QA Program, augmented by 
supplemental QA requirements to ensure that the intent of Code requirements are 
adequately addressed. (See response to requested items 111.14, 15 & 16).  

Reguested Item 1.2 

Will data packages be prepared? 

Response to Reauested Item 11.2 

Yes. CP&L is implementing a turnover plan which closely emulates that associated with 

the N-Stamping process, including preparation of Section III style data packages and third 
party (AN) review.  

Requested Item II.3

What third party verification is planned?
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Response to Requested Item 11.3 

The Hartford Steam Boiler Insurance and Inspection Co. has been in discussions with 
CP&L throughout the development of the Alternative Plan. The role that Hartford will 
play in the certification / turnover process is very similar to that which would be followed 
in an N-stamping process. It is intended that the ANI will review work packages, 
participate in field inspections, participate in resolution of field discrepancies and non
conformances, and conduct a final review and certification process much like that done 
for the preparation of an N-5 data report for each affected system within Code 
boundaries. Details of this process are contained in a set of "Supplemental QA 
Requirements" developed for this activity (See response to M.14). A copy of the generic 
data report to be used for installation of Code items is provided in Enclosure 11.  

MII. Specific Comments on Submitted Information 

Requested Item M.A 

(i) What was the basis for selecting the four externally accessible field welds for internal 
examination? (ii) Identify these welds in the matrix provided in response to I.A.2 above.  

Response to Reauested Item III.1 

(i) Field welds were generally used to join long sections of prefabricated piping, and so 
were (are) not typically accessible for internal examination with the naked eye. The 
four field welds in question join the strainer nozzles to the piping, and were 
identified by a field walk down as being those field welds which could be accessed 
without specialized pipe crawling / camera-equipment. One of these welds is only a 
few feet away from an open pipe end, lending itself well to visual examination with 
the assistance of an examination mirror. The other three field welds were subject to a 

more limited inspection by inserting a boroscope through nearby pressure taps. Note 
that a more detailed internal examination of these welds will be performed and 
formally documented when the strainers are disassembled, using the same internal 

inspection criteria as developed for the remote camera inspection discussed in M1.2, 
3,4 & 5 below.  

(ii) These welds are identified on the matrix (Enclosure 2 ) as 2SF-37-FW-441, 2SF-36

FW-449, 2-SF- 36-FW-450 & 2-SF-38-FW-451.  

Reauested Item II.2 

With reference to the "substantial portion of the embedded piping and field welds", 

identify these welds in the matrix provided in response I.A.2 

Response to Requested Item 111.2

These welds have been identified on Enclosure 3 as requested.
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Reguested Item 111.3 

Provide a summary of the inspection procedure used for remote inspection of embedded 
welds.  

Response to Requested Item 111.3 

The procedure will use a pipe crawler mounted camera to perform a detailed inspection of 

the interior surfaces of embedded field welds. The procedure will include demonstration 
of camera resolution capability to at least 1/32" wire, and performance demonstration of 
inspector's ability to discern and disposition flaws of the nature which might be expected 

to be encountered. The inspection procedure will be developed and approved by a Level 
ITI inspector under the Corporate NDE Program. Inspections will be performed by an 
appropriately qualified Level II inspector.  

Requested Item II1.4 

With reference to the remote inspection of the embedded welds, identify the critical 

characteristics that will be verified and the acceptance criteria to be used.  

Response to Reauested Item A.4 

The inspection will specifically include examination of field welds for the following: 

No cracks 
No lack of Fusion (LOF) 
No lack of Penetration (LOP) 
No oxidation ("Sugaring") 
No undercut greater than 1/32 inch 
No reinforcement ("Push Through") greater than 1/16 inch 
No Concavity ("Suck Back") greater than 1/32 inch 
No porosity greater than 1/16 inch 
No inclusions 

Generalized inspections will be performed on the piping interior for indications of arc 

strikes, foreign material, high / low, mishandling indications, etc,. Any such indications 

shall be noted and characterized during the inspection and evaluated by Engineering if 

necessary.  

In addition, since the Spent Fuel Pool Cooling piping nozzles exit into the pools below 

the water level, the portions of the Spent Fuel Pool Cooling System piping attached to the 

spent fuel pools (including the embedded piping) are flooded as well. The inspection 

procedure will also include criteria and instructions to conclusively ascertain if
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Microbiologically Induced Corrosion or other corrosion mechanisms have resulted in 

degradation of this piping.  

Data Recording - The following information will be recorded for each inspection: 

1. The inspection will be recorded on videotape in a manner which will facilitate future 
review and evaluation.  

2. Indication location ( circumferential, side of weld, etc.), length, and depth (where 

applicable) shall be documented and recorded on tape.  

References - The following references were used to establish this criteria: 

ASME Section III, ND-4424 Winter 76 Addenda 
ANSI B31.1 Paragraph 136.4.2, 1980 Edition 
Corporate Welding Manual NGGM-PM-0003, NW-02, NW-06 

Requested Item M.5 

Provide results of remote inspection with any identified discrepancies 

Response to Requested Item M.5 

Camera inspections are currently planned for late May or early June of 1999. Results will 

be provided upon completion of this activity.  

Reauested Item II.6 

Provide a completed weld data report, representative of those that were discarded.  

Identify the critical characteristics and explain how, in lieu of records, each will be 
validated.  

Response to Reauested Item I.6 

A sample WDR is provided in Enclosure 12. Note that this is a WDR for one of the 15 

embedded field welds, extracted from a DDR (Deficiency Disposition Report) in which a 

QA inspector questioned the identity of the adjacent pipe spool. Code required attributes 

recorded on the WDR are identified and reconciled in Enclosure 6.  

Requested Item lI.7 

With reference to the procurement specification (SS-021, Purchasing Welding Materials 

for Permanent Plant Construction), did other specifications for other filler materials exist?
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What assurances are provided that these other filler materials were not used for the 

embedded piping.  

Response to Requested Item 111.7 

SS-021 is the site spec for procurement of filler material used in the SHNPP Construction 

Program and referenced in the Work Procedures which implemented this program. SS

021 is the specification for filler material specifically invoked by Code work procedures; 

no substitutes were identified or allowed. Research has not identified any other 

specification for this purpose in association with construction of SHNPP. Being a fairly 

new plant, CP&L still employs many of the weld engineers and craft personnel associated 

with the original construction effort. Numerous interviews of these personnel 

consistently provide the same conclusion; that filler material purchased by CP&L for use 

in Code work in construction of SHNPP was procured to this specification.  

Requested Item 111.8 

Provide any updates / supplements to the Alternative Plan as they become available.  

Response to Requested Item 111.8 

These will be provided as requested.  

Requested Item 111.9 

With reference to the "large percentage of embedded field welds" that will be inspected, 

identify these welds on the matrix provided. Provide technical justification for not 

inspecting the remaining welds.  

Response to Requested Item I.9 

The matrix has been marked up as requested. The "large percentage of embedded field 

welds" referred to are those which CP&L has a high level of confidence can be accessed 

with available pipe crawling equipment based on a walk down with the vendor for pipe 

crawler I camera services. The enclosed weld matrix (Enclosure 3) specifically identifies 

the base scope of field welds which are targeted for inspection. Currently, 6 of the 15 

embedded field welds are included, which notably includes both of the field welds for 

which hydro test records are not available.  

Assurance of quality for any embedded field welds which are not subject to remote 

camera inspection is provided by conformance to the requirements of QA Program(s) and 

implementation procedures which existed at the time of construction along with the body 

of evidence which directly support adherence to those requirements. This evidence 

includes: uniform application of QA requirements for the entire site construction
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program, (including the completed and licensed Unit I facility), surveys, inspections, and 

audits verifying the effectiveness of QA program requirements, construction records 

which are on hand that attest to quality of construction, and re-performance of Code 

required inspections on accessible field welds in these same lines with no rejectable 

indications identified.  

Requested Item Ill.10 

(i) Explain what is meant by the statement that internal examination of the embedded 

welds provides a measure of quality assurance beyond Code requirements. (ii) What 

additional physical or material attributes will be verified? 

Response to Requested Item I11.10 

(i) This statement is simply intended to identify that many of these welds would have 

been inaccessible for routine internal inspection at the time of construction (due to 

distance from an open pipe end), and since no Code requirements existed to do so, 

would not have been subject to an internal visual examination. Given this, internal 

camera inspections represent an activity above and beyond that which would have been 

required under the original construction program.  

(ii) See response to requested items MI.3 & 4.  

Requested Item III.11 

The submittal refers to opinions by Bechtel and Hartford concerning the benefits in 

accordance with an N certificate program. Are these opinions documented and available 

for review? 

Response to Requested Item M.11 

Hartford's endorsement of the Alternative Plan is provided in Enclosure 13. Note that 

this letter is authored by Dr. Richard E. Feigel, Vice President of Hartford Steam Boiler 

Inspection and Insurance Co. and Chairman of the ASME Council on Codes and 

Standards. Bechtel's endorsement of this plan is implicit in that they, as the design A/E, 

have fully reviewed and incorporated the Alternative Plan into the design change 

packages for this activity.  

Requested Item II.12 

Provide a copy of the site ASME Section IMI QA program used during original 

construction.
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Response to Requested Item 111.12 

A copy of the ASME Section III QA Program manual is provided in Enclosure 5.  

Requested Item 111.13 

(i) Provide a copy of the Corporate QA program that will be used to complete 
construction. (ii) (Provide a list of implementing quality control procedures for welder 
qualification, weld procedures, inspections, documentation, etc).  

Response to Requested Item 111.13 

(i) A copy of the current Corporate QA Program Manual is provided in Enclosure 14.  
Note that this program manual is used with FSAR Section 17 to define the overall 
corporate QA program.  

(ii) All welding will be accomplished in accordance with the Corporate Welding Manual, 
which conforms to the requirements of Section IX with regard to welder qualification, 
weld procedures and process control. NDE will be performed in accordance with the 
Corporate NDE Manual. The site Mechanical Modification Procedures (MMPs) are 
those procedures which will primarily be used to control work control processes. The 
list of MvPs most applicable to this activity and the index from the Corporate 
Welding and NDE Manuals are provided in Enclosure 15.  

Requested Item II1.14 

Provide a copy of the supplemental quality assurance requirements developed to augment 
the Corporate QA Program, which was based on a review of the approved Construction 
QA Program at the time of construction versus the existing Corporate QA Program.  

Response to Requested Item 111.14 

Supplemental QA Requirements are provided in Enclosure 16.  

Reauested Item 111.15 

Provide documentation of the referenced comparison of approved ASME Section 1TM 

Construction QA Program Manual with the effective Corporate 1OCFR50 Appendix B 

QA Program.  

Resionse to Requested Item 111.15

Documentation of the referenced comparison is provided in Enclosure 17.
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Reauested Item 111.16 

Provide documentation of the supplemental quality assurance requirements that have 
been developed specifically for the purpose of addressing differences between ASME 
Section MT1 quality assurance requirements and the Corporate 10CFR50 Appendix B QA 
Program.  

Response to Requested Item 111.16 

The ASME Section MI QA Manual discussed in response to requested items M1. 14 and 
111.15 above is the document which was reviewed by the ASME and singularly credited 
for assuring compliance with Section MII requirements in order to authorize CP&L to 
perform N, NA and NPT stamp activities. The overall corporate QA program may have 
shared procedures, facilities, etc. with this program, but was not directly relied upon to 
assure compliance with Section III during the construction effort. Given this, the 
Supplemental QA Requirements provided in response to requested item M.14 and the QA 
manual comparison provided in response to item requested item 11M.15 provide the 
documentation requested in this item as well.
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Matrix of Construction Records Pertaining to 
Units 2 & 3 Spent Fuel Pool Cooling System
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 

No. Items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI / QC) 
on hand/ 

AiL.Verification 
Method 

2-SF- I -FW- I Embedded No, but No, but review U SFA 5.9/5.4 No, but assured by No, but assured by Yes Hydro -QC & ANI 

assured by of "Weld N No weld doc review in weld documentation (ref. DDR 1347) (ref. DDR 1347) 

piping Documentation U Assured by hydro records; review in hydro 

installation, "contained in weld doc program and records, program and 

hydro and Hydro test review in hydro procedural procedural 

concrete pour record records, site requirements requirements.  

procedure specification SS
requirements 021, procedural 

requirements 

2-SF-I-FW-2 Embedded No, but No, but review U SFA 5.9/5.4 No, but assured by No, but assured by Yes Hydro -QC & ANI 

assured by of "Weld E No weld doc review in weld documentation (ref. DDR 1347) (ref. DDR 1347) 

piping Documentation E Assured by hydro records; review in hydro 

installation, "contained in weld doc program and records, program and 

hydro and Hydro test review in hydro procedural procedural 
concrete pour record records, site requirements requirements.  

procedure specification SS
requirements 021, procedural 

requirements 

2-SF- 1-FW-3 Yes Yes, by No U SFA 5.9/5.4 Yes Yes, by re-inspection. No 

inspection U No B61, G97 
U by alloy 

analyzer 

2-SF- 1-FW-4 Embedded Yes, on one No, but review N SFA 5.9/5.4 No, but assured by No, but assured by Yes Hydro -QC & ANI 
side (ref. of "Weld E No weld doc review in weld documentation (ref. DDR 1347) (ref. DDR 1347) 

DDR-1347). Documentation U Assured by hydro records; review in hydro 

Also assured "contained in weld doc program and records, program and 

by piping Hydro test review in hydro procedural procedural 
installation, record records, site requirements requirements.  
hydro and specification SS
concrete pour 021, procedural 
procedure requirements 
requirements 1 _1 1_1 _1_1_1
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 

No. items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANN / QC) 

on hand/ 
AILt.Veriflcation 

Method 

2-SF-I-FW-5 Embedded Yes, WDR on Yes, WDR on E SFA 5.9/5.4 Yes, in weld Yes, attested to in Yes Hydro -QC & ANI 

hand (ref. hand (ref. • Yes, WDR documentation weld documentation. (ref. DDR 1347) (ref. DDR 1347) 

DDR- 1347) DDR- 1347) on hand in (ref. DDR- 1347) weld documentation 

Also assured DDR-1347 QC & ANI 

by piping N Not (ref. DDR 1347) 

installation, required DDR- 1347 - QC & 

hydro and ANI 

concrete pour 
procedure 
requirements 

2-SF-i-FW-6 Yes Yes, by No E SFA 5.9/5.4 Yes Yes, by re-inspection. No 

inspection N No D41 
N by alloy 

analyzer 

2-SF-8-FW-65 Embedded Yes, on one No U SFA 5.9/5.4 No, but assured by No, but assured by No liner leak test - QC 

side by DDR- E No * weld program and program and 

1387. Also E Assured by procedural procedural 

assured by site requirements requirements. Will be 

piping specification SS- subject to internal 

installation, 021, procedural camera inspection 

concrete pour requirements 
procedure 
requirements 

2-SF-8-FW-66 Embedded Yes, on one No U SFA 5.9/5.4 No, but assured by No, but assured by No liner leak test - QC 

side by DDR- U No weld program and program and 

1387 Also U Assured by procedural procedural 
assured by site requirements requirements. Will be 

piping specification SS- subject to internal 

installation, 021, procedural camera inspection 

concrete pour requirements 
procedure 
requirements
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 
No. items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI/ QC) 
on hand/ 

AILt.Verification 
Method 

2-SF-70-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes No, 
325 inspection E No B7, D41 by re-inspection will be hydro

N by alloy tested by Mod 
analyzer 

2-SF-72-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes No, 
326 inspection U No E21 by re-inspection will be hydro

* by alloy tested by Mod 
analyzer 

2-SF-72-FW- Yes Yes, by No E SFA 5.9/5.4 Yes Yes No.  
327 inspection U No E21, C97 by re-inspection will be hydro

* by alloy tested by Mod 
analyzer 

2-SF-69-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes No, 
328 inspection N No B61 by re-inspection will be hydro

* by alloy tested by Mod 
analyzer 

2-SF-69-FW- Yes Yes, by No N SFA 5.9/5.4 Yes Yes No, 
329 inspection N No B61 by re-inspection will be hydro

* by alloy tested by Mod 
analyzer
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 

No. Items ? documents Material ID/ Welder ID Records Records completed 
available? Documentation (ANI QC) 

on hand/ 
Air.Verification 

Method 

2-SF-71-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes No, 

329 inspection U No B7 by re-inspection will be hydro 
0 by alloy tested by Mod 

analyzer, 
chemical 
analysis 

2-SF-30-FW- Yes Yes, by No • SFA 5.9/5.4 Yes Yes No 

381 inspection N No E21, C97 by re-inspection 
* by alloy 

analyzer 

2-SF-148-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes, by re-inspection. No 

382 inspection E No E21 
* by alloy 

analyzer 

2-SF-149-FW- Embedded Yes No, but have U SFA 5.9/5.4 B61 (NCR W- Yes, (full LP in DDR Yes, Hydro -QC & ANI 

408 (ref. DDR- repair WDR on U Partial, 207) 829). Will be subject see North New Repair weld 

829). Also hand, also weld WDR on Also repair WDR to internal camera Fuel Pool Hydro documentation - QC & 

assured by documentation hand for on hand (DDR inspection Test Record. ANI 

piping review signoff repair weld. 829) NDE rpt. - QC & ANI 

installation, in North New N Assured (ref. DDR-829) 

hydro and Fuel Pool by weld doc DDR-829 - QC & ANI 
concrete pour Hydro Record, review in hydro 
procedure records, site 
requirements specification SS

021, procedural 
requirements.
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 
No. items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI/ QC) 
on hand/ 

AILt.Veriflcation 
Method 

2-SF-150-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes, by re-inspection. No 
412 inspection N No E21 

N by alloy 
analyzer 

2-SF-14-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes No, 
424 inspection N No B61 by re-inspection will be hydro 

N tested by Mod 
by alloy 
analyzer 

2-SF-31-FW- Yes Yes, by No E SFA 5.9/5.4 Yes Yes No 
426 inspection N No E21, C97 by re-inspection 

* by alloy 
analyzer 

2-SF-35-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes No NDE rpt. - QC & ANI 
440 inspection U No E21 by re-inspection (ref. NCR WP-016) 

E by alloy 
analyzer 

2-SF-37-FW- Yes Yes, by No N SFA 5.9/5.4 Yes Yes, by re-inspection. No, 
441 inspection E No E59, F60, E25, Will also be subject to will be hydro 

* by alloy B47 direct internal tested by Mod 
analyzer examination when 

adjacent strainer is 
disassembled.  

2-SF- 16-FW- Yes Yes, by No N SFA 5.9/5.4 Yes Yes No, DDR-895 - QC & ANI 
447 inspection U No B61 by re-inspection will be hydro 

E by alloy tested by Mod 
analyzer
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 

No. Items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI/ QC) 
on hand/ 

Air.Verification 
Method 

2-SF-36-FW- Yes * * 

448 
* See Note 

2-SF-36-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes, by re-inspection. No, 

449 inspection E No D41, B47 Will also be subject to will be hydro 
S by alloy direct internal tested by Mod 

analyzer examination when 
adjacent strainer is 
disassembled.  

2-SF-36-FW- Yes Yes, by No S SFA 5.9/5.4 Yes Yes, by re-inspection. No, 

450 inspection • No B47 Will also be subject to will be hydro 
0 by alloy direct internal tested by Mod 

analyzer & examination when 
chemical adjacent strainer is 
analysis disassembled.  

2-SF-38-FW- Yes Yes, by No 0 SPA 5.9/5.4 Yes Yes, by re-inspection. No, 

451 inspection N No GI, B7 Will also be subject to will be hydro 
S by alloy direct internal tested by Mod 

analyzer & examination when 
chemical adjacent strainer is 
analysis disassembled.  

2-SF-67-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes, by re-inspection. No 

452 inspection E No E21 
N by alloy 

analyzer 

2-SF-68-FW- Yes Yes, by No S SFA 5.9/5.4 Yes Yes, by re-inspection. No 

454 inspection U No C97, D87 
l by alloy 

analyzer
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 
No. Items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI / QC) 
on hand/ 

Alt.Verification 
Method 

2-SF-143-FW- Embedded Assured by No, but WDR U SFA 5.9/5.4 No, but assured by No, but assured by Yes, Hydro -QC & ANI 
512 piping review signoff N No weld doc review in weld documentation see North New 

installation, in North New U Assured by hydro records, review in hydro Fuel Pool Hydro 
hydro and Fuel Pool weld doc program and records, program and Test Record.  
concrete pour Hydro Record, review in hydro procedural procedural 
procedure records, site requirements requirements.  
requirements specification SS

021, procedural 
requirements 

2-SF-143-FW- Embedded Assured by No, but WDR U SFA 5.9/5.4 No, but assured by No, but assured by Yes, Hydro -QC & ANI 
513 piping review signoff U No weld doc review in weld documentation see North New 

installation, in North New N Assured by hydro records, review in hydro Fuel Pool Hydro 
hydro and Fuel Pool weld doc program and records, program and Test Record.  
concrete pour Hydro Record, review in hydro procedural procedural 
procedure records, site requirements reqtrlrements.  
requirements specification SS

02 1, procedural 
requirements 

2-SF-143-FW- Embedded Yes. ref. No. but WDR U SFA 5.9/5.4 No, but assured by No, but assured by Yes, Hydro -QC & ANI 
514 DDR-888 review signoff U No weld doc review in weld documentation see North New DDR-888 

Also assured in North New U Assured by hydro records, review in hydro Fuel Pool Hydro 
by piping Fuel Pool weld doc program and records, program and Test Record.  
installation, Hydro Record, review in hydro procedural procedural 
hydro and records, site requirements requirements Will be 
concrete pour specification SS- subject to internal 
procedure 021, procedural camera inspection 
requirements requirements
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Field Weld Access? ld of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 

No. Items ? documents Material ID/ Welder ID Records Records completed 
available? Documentation (ANI / QC) 

on hand/ 
Air.Verification 

Method 

2-SF- 144-FW- Embedded Assured by No, but WDR E SFA 5.9/5.4 No, but assured by No, but assured by Yes, Hydro -QC & ANI 

515 piping review signoff E No weld doc review in weld documentation see North New 
installation, in North New U Assured by hydro records, review in hydro Fuel Pool Hydro 

hydro and Fuel Pool weld doc program and records, program and Test Record.  

concrete pour Hydro Record, review in hydro procedural procedural 
procedure records, site requirements requirements. Will be 
requirements specification SS- subject to internal 

021, procedural camera inspection 
requirements 

2-SF- 144-FW- Embedded Yes, on one No, but WDR U SFA 5.9/5.4 No, but assured by No, but assured by Yes, Hydro -QC & ANI 

516 side, ref. review signoff U No weld doc review in weld documentation see North New DDR-921 - QC & ANI 
DDR-869. in North New E Assured by hydro records, review in hydro Fuel Pool Hydro 
Also assured Fuel Pool weld doc program and records, program and Test Record.  
by piping Hydro Record, review in hydro procedural procedural 
installation, records, tite requirements requirements. Will be 
hydro and specification SS- subject to internal 
concrete pour 02 1, procedural camera inspection 
procedure requirements 
requirements 

2-SF-144-FW- Embedded Yes - ref No, but WDR N SFA 5.9/5.4 No, but assured by Yes, partial UT & LP Yes, Hydro -QC & ANI 

517 DDR-869. review signoff N No weld doc review in performed under see North New Repair weld 
Also assured in North New N Assured by hydro records, DDR-869. Also, Fuel Pool Hydro documentation - QC & 
by piping Fuel Pool weld doc program and assured by weld Test Record. ANI 

installation, Hydro Record. review in hydro procedural documentation review Also ref. DDR- (ref. DDR-869) 
hydro and records, site requirements in hydro records, 869.. DDR-869 - QC & ANI 
concrete pour specification SS- program and 
procedure 021, procedural procedural 
requirements requirements requirements. Will be 

subject to internal 
camera inspection
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 

No. Items ? documents Material ID/ Welder ID Records Records completed 
available? Documentation (ANI / QC) 

on hand/ 
AILt.Verification 

Method 

2-SF-159-FW- Embedded Also assured No, but WDR U SFA 5.915.4 No, but assured by No, but assured by Yes, Hydro -QC & ANI 

518 by piping review signoff U No weld doc review in weld documentation see North New 

installation, in North New U Assured by hydro records, review in hydro Fuel Pool Hydro 
hydro and Fuel Pool weld doc program and records, program and Test Record.  
concrete pour Hydro Record review in hydro procedural procedural 
procedure records, site requirements requirements 
requirements specification SS

021, procedural 
requirements 

2-SF-159-FW- Embedded Yes, on one No, but WDR U SFA 5.9/5.4 Yes, C-20 No, but assured by Yes, Hydro -QC & AN[ 

519 side (ref. review signoff E No (see NCR W- 103) weld documentation see North New NCR W- 103 - QC 

NCR-85-1318, in North New U Assured by review in hydro Fuel Pool Hydro 
Also assured Fuel Pool weld doc records, program and Test Record.  
by piping Hydro Record review in hydro procedural 
installation, records, site requirements 
hydro and specification SS
concrete pour 021, procedural 
procedure requirements 
requirements 

2-SF-7 1-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes N/A (Hanger 

331 inspection U No D75, E50, D69 by re-inspection attachment 
(Hanger U by alloy weld) 

Attach. Weld) analyzer 

2-SF-7I-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes N/A (Hanger 
332 (Hanger inspection U No E50, D69 by re-inspection attachment 
Attach. Weld) N by alloy weld) 

analyzer
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Field Weld Access? ld of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 
No. Items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI /QC) 
on hand/ 

AILVeriflcation 
Method 

2-SF-71-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes N/A (Hanger 
333 (Hanger inspection U No D69 by re-inspection attachment 
Attach. Weld) U by alloy weld) 

analyzer 

2-SF-71-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes N/A (Hanger 
334 (Hanger inspection U No D75, E50, D69 by re-inspection attachment 
Attach. Weld) U by alloy weld) 

analyzer 

2-SF-7 I -FW- Yes Yes, by No E SFA 5.9/5.4 Yes Yes N/A (Hanger 
335 (Hanger inspection N No D69 by re-inspection attachment 
Attach. Weld) U by alloy weld) 

analyzer 

2-SF-7I-FW- Yes Yes, by No E SFA 5.9/5.4 Yes Yes N/A (Hanger 
336 (Hanger inspection U No D69 by re-inspection attachment 
Attach. Weld) U by alloy weld) 

analyzer 

2-SF-7 1-FW- Yes Yes, by No E SFA 5.9/5.4 Yes Yes N/A (Hanger 
337 (Hanger inspection N No ESO, D69 by re-inspection attachment 
Attach. Weld) U by alloy weld) 

analyzer 

S............................................................... ................ ................... ................... .................... ......... ............................... ...... .. ,,................ ,.................... .................................................... ................................... ................................... .................
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NIlE Hydrotest Inspections 

No. Items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI / QC) 
on hand/ 

AILVeriflcation 
Method 

2-SF-7 1 -FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes N/A (Hanger 

338 (Hanger inspection N No D69 by re-inspection attachment 

Attach. Weld) E by alloy weld) 
analyzer 

2-SF-71-FW- Yes Yes, by No N SFA 5.9/5.4 Yes Yes N/A (Hanger 

339 (Hanger inspection N No D75, D69 by re-inspection attachment 

Attach. Weld) N by alloy weld) 
analyzer 

2-SF-71-FW- Yes Yes, by No E SFA 5.9/5.4 Yes Yes N/A (Hanger 

340 (Hanger inspection E No D75, E50, D69 by re-inspection attachment 

Attach. Weld) M by alloy weld) 
analyzer 

2-SF-71-FW- Yes Yes, by No N SFA 5.9/5.4 Yes Yes N/A (Hanger 

341 (Hanger inspection U No D75, ES0, D69 by re-inspection attachment 

Attach. Weld) N by alloy weld) 
analyzer 

2-SF-71-FW- Yes Yes, by No U SFA 5.9/5.4 Yes Yes N/A (Hanger 

342 (Hanger inspection E No D75, D69 by re-inspection attachment 

Attach. Weld) N by alloy weld) 
analyzer
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Field Weld Access? Id of welded Weld Specified Filler Qual Record & NDE Hydrotest Inspections 

No. Items ? documents Material ID/ Welder ID Records Records completed 

available? Documentation (ANI QC) 
on hand/ 

AILt.Veriflcation 
Method 

2-CC-3-FW- Yes No. but is No U SFA Yes. Yes No, 

207 accessible and 5.18/5.1 K40 by re-inspection to be hydro 

will be E No tested by Mod 

visually N TBD by 
verified, chemical 

analysis 

2-CC-3-FW- Yes No, but is No U SFA Yes, Yes No.  

208 accessible and 5.18/5.1 C! by re-inspection to be hydro 

will be • No tested by Mod 

visually U TBD by 
verified chemical 

analysis 

2-CC-3-FW- Yes No, but is No E SFA Yes, Yes No, 

209 accessible and 5.18/5.1 B I by re-inspection to be hydro 

will be U No tested by Mod 
visually N TBD by 
verified chemical 

analysis 

Note * Field Weld 2-SF-FW-36-448 is a completed and stamped field weld, but will be cut out and replaced as it joins 

a section of piping which was affected by a pipe spool modification.
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SUBJECT: Harris Nuclear Plant - Material Identification of Spent Fuel Piping Welds 

Project Summary 

The Unit 3/4 spent fuel piping field welds analyzed at the Harris Nuclear Plant 
with a Metorex X-Met 880 Alloy Analyzer were identified as being most similar in 
composition to either Type 304 stainless steel, Type 309 stainless steel, NIST 
1154a SRM, or a combination of these reference materials. These results were 
confirmed by chemical analysis of chip samples from three different welds by an 
outside laboratory.  

INTRODUCTION: 

The objective of this investigation was to perform material identifications of field welds made on 
Unit 3/4 spent fuel piping at the Harris Nuclear Plant. It was reported that plant personnel wished 
to upgrade this system for possible future use. It was requested that the welds be analyzed 
nondestructively. Chips would be removed from two or three welds by Harris Nuclear Plant 
personnel for a more detailed chemical analysis.  

FIELD EXAMINATION AND RESULTS: 

The selected welds were identified by Mr. Andy Bartrom of the Harris Nuclear Plant Quality 
Control Unit. The welds had been prepared for a nondestructive evaluation by plant personnel.  
Field analysis of the welds was performed using a Metorex X-Met 880 Alloy Analyzer (Serial 
Number 69871) with a cadmium 109 isotope source (Serial Number 1256LY). The alloy analyzer 
was used in an identification mode and several standard reference materials had been entered into 
the alloy analyzer as references for comparison with the field welds. The reference materials are 
shown in Table 1. It should be noted that using this instrument in an identification mode, the
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unknown (or analyzed) material is compared to the reference materials loaded into the instrument 
during setup and calibration. If the unknown's composition exhibits very little difference to a 
known reference material, the unknown is identified as the reference material and as a "Good 
Match." If the unknown's composition is between those of the utilized reference materials, the 
unknown may be identified as either the nearest reference and "Possible Match" or a combination 
of the nearest references and "Possible Match." If the unknown's composition exhibits sufficient 
differences from the reference materials used, the instrument will respond as "No Good Match." 
Since the analyzed welds were reported to be a product of using a Type 308 stainless steel filler 
material to join Type 304 stainless steel piping, the resultant welds may exhibit a composition that 
is between these two materials due to dilution/mixing and, hence, a precise identification as either 
Type 304 stainless steel or Type 308 stainless steel may not be possible. Therefore, an 
identification as a reference (or the two nearest references) and as a "Possible Match" demonstrates 
the unknown's composition is similar to the references, but exhibits some variation due to 

dilution/mixing. In summary, all of the field welds were identified as being similar in composition 
to either the Type 304 stainless steel standard, the Type 309 stainless steel standard, the National 
Institute of Standards & Technology (NIST) standard reference material (SRM) 1154a, .or a 
combination of two of the previous standards. The obtained results are summarized in Table 2.  

Chip samples were obtained from three field welds by Harris Plant personnel. These samples were 
provided to NSL Analytical Services by Materials Dedication and Laboratory Services Unit 
personnel for chemical analysis using an expanded package for stainless steels. The obtained 
results are presented in Table 3 and as Attachment 1. These results were in agreement with those 
obtained by the alloy analyzer in that the majority of the welds were identified as being most 
similar in composition to either Type 309 stainless steel or the NIST 1154a SRM. The chemical 
analysis results showed the field welds to have carbon contents that were higher than the maximum 
limit specified for Type 304 stainless steel, but less than that specified for Type 309 stainless steel.  
The chromium content of all three welds was at the high end of the specified range for chromium in 
Type 304 stainless steel, but well under the lower limit of the specified range for chromium in Type 
309 stainless steel. The nickel content of all three welds was in the middle of the range specified 
for Type 304 stainless steel and well under the lower limit for Type 309 stainless steel.  

CONCLUSIONS: 

The Unit 3/4 spent fuel piping field welds analyzed at the Harris Nuclear Plant with a Metorex X
Met 880 Alloy Analyzer were identified as being most similar in composition to either Type 304 
stainless steel, Type 309 stainless steel, NIST 1154a SRM, or a combination of these reference 

materials. These results were confirmed by chemical analysis of chip samples from three different 
welds by an outside laboratory.

Page: 2



Metallurgy Services Technical Report, Project Number: 98-125

TABLE 1 
Specified Elemental Composition, Weight Percent 

Identification C Cr Ni IMn I Si I P S Other 
Standard Austenitic Stainless Steel Specifications 

Type 304 SS 0.08 18-20 8-10.5 2.00 1.00 0.045 0.03 ...  
Type 308 SS 0.08 19-21 10-12 2.00 1.00 0.045 0.03 ...  
Type 309 SS 0.20 22-24 12-15 2.00 1.00 0.045 0.03 ...  
Type 310 SS 0.25 24-26 19-22 2.00 1.00 10.045 0.03 ...  
Type 316 SS 0.08 16-18 10-14 2.00 1.00 0.045 0.03 2-3 Mo 

Reference Material Compositions 
Type 304 SS 0.047 18.28 8.13 1.48 0.49 0.019 0.010 0.17 Mo 
Type 309 SS 0.063 22.60 13.81 1.63 0.23 0.026 0.014 ...  
Type 310 SS 0.06 24.87 19.72 1.94 0.68 0.024 0.001 0.16 Mo 
Type 316 SS 0.052 16.74 10.07 1.44 0.42 0.022 0.008 2.06 Mo 
NIST 1154a 0.100 19.31 13.08 1.44 0.53 0.06 0.051 0.068 Mo 
NIST 1155 0.046 18.45 12.18 1.63 0.502 0.018 0.020 2.38 Mo 

NIST C1287 0.36 23.98 21.16 1.66 1.66 0.029 0.024 0.46 Mo
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TABLE 2 
Metorex X-Met 880 Alloy Analyzer Test Results 

Date Specimen Alloy Identification Match Comments 
Identification 

5/12/98 Type 309 SRM 309 SS Good Instrument Check 
5/12/98 Type 316 SRM 316SS Good Instrument Check 
5/12/98 NIST 1154a NIST 1154a Good Instrument Check 
5/12/98 2-SF-36-FW-450 304SS Possible 

5/12/98 2-SW-36-FW-449 NIST 1154a/309SS Possible 

5/12/98 2-SF-38-FW-451 NIST 1154a Possible 

5/12/98 2-SF-37-FW-441 NIST 1154a/309SS Possible/Good 

5/12/98 2-SF-69-FW-328 NIST 1154a/309SS Possible 

5/12/98 2-SF-70-FW-325 NIST 1154a/309SS Good/Possible 

5/12/98 2-SF-69-FW-329 NIST 1154a Possible 

5/12/98 NIST 1154a NIST 1154a/309SS Possible Instrument Check 
5/12/98 2-SF-14-FW-424 NIST 1154a/309SS Possible/Good 

5/12/98 2-SF-71-FW-329 NIST 1154a Possible 

5/12/98 2-SF-72-FW-327 NIST 1154a/309SS Possible 

5/12/98 2-SF-16-FW-447 NIST 1154a Possible 
5/12/98 2-SF-1-FW-6 NIST 1154a/309SS Possible 
5/12/98 2-SF-1-FW-3 NIST 1154a/309SS Possible 
5/12/98 2-SF-35-FW-440 NIST 1154a Possible 
5/12/98 2-SF-68-FW-454 304SS Good/Possible 

5/12/98 2-SF-31-FW-426 NIST 1154a/309SS Possible 

5/12/98 NIST 1154a NIST 1154a Good Instrument Check 
5/12/98 2-SF-67-FW-452 NIST 1154a Possible 

5/12/98 2-SF-72-FW-326 NIST 1154a Possible 

5/12/98 2-SF-150-FW-412 NIST 1154a/304SS Possible 

5/12/98 2-SF-148-FW-382 NIST 1154a/304SS Possible 

5/12/98 2-SF-30-FW-381 NIST 1154a Possible 

5/12/98 NIST 1154a NIST 1154a Good Instrument Check 

5/12/98 Type 309 SRM 309SS Good Instrument Check 

5/12/98 Type 304 SRM 304SS Possible Instrument Check 

5/13/98 Type 309 SRM 309SS Good Instrument Check 

5/13/98 Type 310 SRM 31OSS Good Instrument Check 

5/13/98 NIST 1154a NIST 1154a Good Instrument Check 

5/13/98 2-SF-71-FW-341 304SS Good 

5/13/98 2-SF-71-FW-335 NIST 1154a Possible/Good 

5/13/98 2-SF-71-FW-336 304SS/NIST 1154a Good/Possible 

5/13/98 2-SF-71-FW-342 304SS/NIST 1154a Possible 

5/13/98 2-SF-71-FW-337 304SS/NIST 1154a Possible
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NUiO: The Metorex X-Met 880 was set up for analysis of the field welds using (1) a Type 
304 stainless steel standard, (2) a Type 309 stainless steel standard, (3) a Type 310 stainless 
steel standard, (4) a Type 316 stainless steel standard, and (5) NIST 1154a standard reference 
material. NIST 1155 (Type 316 stainless steel) and NIST C1287 (Type 310 stainless steel) 
standard reference materials were used to check the instrument's response.  

TABLE 3 
NSL Analytical Services, Inc. Chemical Analysis Results 

Elemental Composition, Weight Percent 
2-SF-36-FW-450 2-SF-38-FW-451 2-SF-71-FW-329 Type 304 Type 309 

Carbon 0.13 0.10 0.064 0.08 0.20 
Columbium <0.05 <0.05 <0.05 ......  
Chromium 20.08 20.11 19.06 18-20 22-24 

Copper 0.054 0.10 0.093 ... ...  
Manganese 1.46 1.39 0.79 2.00 2.00 

Molybdenum 0.12 0.10 0.085 ... ...  
Nickel 9.30 9.24 9.63 8-10.5 12-15 

Phosphorus 0.021 0.021 0.026 0.045 0.045 
Sulfur 0.007 0.005 0.013 0.03 0.03 
Silicon 0.37 0.39 0.25 1.00 1.00 

Titanium <0.01 0.011 <0.01 
NOTE: The specified compositions for Type 304 and Type 309 stainless steels are provided 
for comparison and the single values represent maximum values.

TABLE 2 - Continued 
Metorex X-Met 880 Alloy Analyzer Test Results 

Date Specimen Alloy Identification Match Comments 
Identification 

5/13/98 2-SF-71-FW-334 304SS/NIST 1154a Possible/Good 
5/13/98 2-SF-71-FW-338 304SS Good 
5/13/98 2-SF-71-FW-340 304SS Good 
5/13/98 2-SF-71-FW-332 NIST 1154a/304SS Possible/Good 
5/13/98 2-SF-71-FW-333 304SS/NIST 1154a Possible/Good 
5/13/98 2-SF-71-FW-339 304SS/NIST 1154a Possible/Good 
5/13/98 2-SF-71-FW-331 304SS/NIST 1154a Good/Possible 
5/13/98 NIST 1154a NIST 1154a Good Instrument Check 
5/13/98 NIST 1155 316SS Possible Instrument Check 
5/13/98 NIST C1287 31OSS Possible Instrument Check 
5/13/98 Type 309SS SRM 309SS/NIST 1154a Good/Possible Instrument Check
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Code Section Code Requirement Deficiency Reconciliation 

Section III, ND-2150 Requires identification and Identification of weld material for For all accessible welds, material verification program will be 

Section III, ND-4122 control of pressure-retaining field welds was contained on WDRs undertaken to assure that correct material was used. For 

materials which in most cases are no longer embedded SFP piping field welds, programmatic assurance is 
available. Likewise, records attesting provided in that the procurement specification for welding 
to pipe spool id cannot be located for materials during the time of construction (Site Specification 
all of the embedded pipe spools. No. 021)assured that all austenetic stainless steel welding 

material procured for Harris Plant construction was procured 

It is noted that numerous sections in to Section III requirements. Construction procedure MP-03, 
the Code pertain to base metal and "Welding Material Control" required that all filler material 
weld metal certification requirements. used for Code work at the Shearon Harris Nuclear Power 
(ND-2121, 2130 & 2410, 2432, Plant be purchased as specified by this procurement 
2433, 4125)). There is no indication specification.  
that CP&L did not conform to any of 
these requirements; rather, the Relative to embedded pipe spool id, in many cases this can be 
deficiency is taken to be one of verified with alternate documentation from QA records. In 
identification and traceability those cases where this cannot be accomplished, program and 

procedure requirements provide additional assurance.  

Section III. ND-4230 Requires that tack welds be WDRs used to verify fit-up and All accessible field welds have been re-inspected using Code 

removed or adequately prepared alignment are generally not available, criteria with no gross fit-up deficiencies identified. A 

for incorporation into the final significant portion of embedded welds will be subject to 

weld. Requires alignment of internal camera inspection which would identify issues with 
sections to be welded to specific fit-up and alignment.  

criteria. _ II
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Code Section Code Requirement Deficiency Reconciliation 

Section III, ND-4323 Requires that only those welding Lack of documentation prevents Processes and programs at the time assure that the welding 

processes and welders qualified in verification of adherence to qualified program was adhered to such that only qualified welders and 
accordance with Section IX be processes and use of qualified processes were used. Construction Procedures MP
used. welders. 01(Qualification of WPS) & MP-02 (Qualification of 

Welders) required that all welders and welding procedures 
used for Power Plant construction be appropriately qualified.  
Construction Procedure MP-07, "General Welding Procedure 
for Stainless Steel Weldments", provided additional specific 
technical requirements beyond those found in the WPS.  

In addition, records associated with QA/QC oversight are 
available and provide assurance that issues were identified 
and resolved in accordance with QA program requirements.  
Finally, in most cases QC review of satisfactorily completed 
field welds is attested to by signature in hydro test records.  

Section II, ND- Requires identification of joint by For embedded piping where WDRs Program and procedural requirements would have required 

4322.1 application of welder id symbol are not available, lack of accessibility that the welder id be stamped at the weldment and included on 
prevents verification of welder id the WDR (ref. Construction Procedure MP-05, "Stamping of 

Weldments"e) 

Section III, ND-4440 Requires examinations of welds in Lack of doumentation attesting to All accessible Code field welds in scope of the Alternative 
accordance with ND-5000. For the satisfactory completion of Plan have been subject to visual examination, along with 
the welds in question, this would required NDE. Code required external NDE (LP / MIT) using original Code 
have resulted in either MT (for acceptance criteria. In addition, a large percentage of 
CCW Piping) or LP (SFP Piping), embedded field welds will be subject to internal camera 
with acceptance standards per inspection using documented inspection procedures and 
ND-5300. qualified inspectors. This examination program augments 

programmatic and procedural measures existing at the time of 
construction to assure that the necessary level of quality 
exists.  

Section III, ND-4452 Requires that defects be removed Repair WDRs may not be available to Records review finds that many Repair WDRs are on file as a 

& 4453 and repaired areas be examined. .document all inspection I repair result of QC oversight of the construction process. However, 
activities Repair WDRs which were identified "in process" may not be 

on hand. The same assurances which attest to the quality of 
completed field welds also apply to assure that defects were 
identified and removed per Code requirements.
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Alternative Plan Letter of Endorsement from 
The Hartford Steam Boiler Inspection and Insurance Co.
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IM- 8-99 HON 17:19 HS AT ENG FAX NO. 7703926252 
IbqR Be 1999 1611? FR -TFD STEAM E23 INE6E6 OW7 553 TO HSBT-AT

br. Picbard L Fdtd 
VIGG ?wpjpt Po~t4r Fax Nteo~ 7671 0"s 

P• #Phor4 I 

Co. I' 

F"aFaxE I
The Kutfor Sem Bioler 
IUPecOCU MWd Ju"arcc P&.  
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RECEIVE9 
MR 8 1999,

March , 1999 

Mr. Steve EdwadS 
M Anger, SFP Activtion Project 
Carolina Power & Ligh Company 
Harris Nuclea Plant 
P.O. Box 16$ 
New HiD NC 27S62 

Subjeca: IOCPRSO.SSa Al venave Plm 

-IP-9S-1S8 0

Dear Mr. Edwards: 

I have reviewed your letter to tr. Bobo and the referenced anachmeats addressing various spent fiuel pool 

piping systems. I have discussed the subject a length wiMh Wr. Bobo, who is in responsible direct cluge of 

Hartord Stew= Boiler's (H-S1) AS?.a Section 111 and )I inspection activities. Subject to dmiled 
verification of completion of t'finhkhed tasks and their ompliance wbh commitments described, we 

believe that the plan proposed provides an acceptale alternative to code compliance in accordance widh 

IOCFUSO.SS(aX3). Our concurence extends to bo•t dispositioning Issus related to the as-built condition 

of uhe zy•*ans *ad future utaivlties lxdet '11. Akenative Plan for Continuance of Design and 
Consiructon".  

Our positioa Is based principally oa the follow~in:.  

1. Sie wida use of an I[ntgctd QA ptogm at t•e site with evidence of adequacy provided by licensing 
of Unk 1.  

2. ConsLien reference by finl accepuace documendon, eg. bydrostatic tea eports, of first tier 

inspection repotu which eblish review of records of welder qualification and similar code 
requbrmmats.  

3. Plan provisions to verif code compliance cc esablLsh technical equivalency. .e.g. deposited weld 
mew! analysis.  

Very truly your$, 

Richard E. Feidgel, Ph.D.  

"Vice President, Engineering 

Cc: B. Bo oL O G G E D

P. 02 P. 01/'1
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CP&L 
NGG PROGRAM MANUAL 

Title: Quality Assurance Program Manual 

Lead Department: PERFORMANCE EVALUATION & REGULATORY AFFAIRS 
NGG Program Manual Revision Number. Effective Date: 

Number: Rev. 1 uly l 1,98 

NGGM-PM-0007 

Revision 1: 

Sections 19.0 and 20.0 were combined into Section 19.0 to provide more detailed 
requirements in establishing the Graded Approach to Quality for Software. The procedures 
implementing the requirements of these Sections will become effective August 18, 1998, after 
training has been presented on the implementing procedures and the changes to the QA 
Program Manual. Therefore the changes to this manual will also have an effective date of 
August 18, 1998. In addition, Section 3.4.2 was revised to correct an error in performing 
design verification, and Enclosure 1, CP&L Quality Assurance Program Policy, was added to 
ensure that the Quality Assurance Program Policy on the Intranet is appropriately controlled.  

RECEIVED 

y P CONTRO C JUL 0 9 1998 

Approved By: 

Senior Vice President and Chief Nuclear Officer Date 
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ACRONYMS 

A/E - Architect-Engineer 

ANI - AUTHORIZED NUCLEAR INSERVICE INSPECTOR for ASME Code compliance 
activities and items at the site 

AIA - AUTHORIZED INSPECTION AGENCY for ASME Code compliance activities with which 

CP&L has contract for AUTHORIZED INSPECTOR coverage for each site 

ANSI - American National Standards Institute, Inc.  

ASME - American Society of Mechanical Engineers 

ASTM - American Society of Testing & Material 

BNP - Brunswick Nuclear Plant 

BSEP - Brunswick Steam Electric Plant 

BWR - Boiling Water Reactor 

CMMS - Corporate Materials Management System 

CP&L - Carolina Power & Light Company 

1 0CFR50 - Title 10 (Atomic Energy), Code of Federal Regulations, Part 50, *Licensing of 
Production and Utilization Facilities.  

ESR - Engineering SMvice Request 

FSAR - Final Safety Analysis Report 

HBRSEP - H. B. Robinson Steam Electric Plant, Unit 2 

HNP - Harris Nuclear Plant 

INPO - Institute of Nuclear Power Operations 

M&TE - Measuring and test equipment 

NAS - Nuclear Assessment Section 

NIST -National Institute of Standards and Technology 

NDE - Nondestructive examination 

NED - Nuclear Engineering Department
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ACRONYMS 

NRC - Nuclear Regulatory Commission 

N-Stamp - Official N-type symbol provided by the ASME and applied to plant items upon 
certification of compliance with applicable rules of the ASME Code 

OESD - Operations & Environmental Support Department 

PES - Performance Evaluation Support Unit 

P._- Purchase order 

PR - Purchase requisition 

PWR - Pressurized Water Reactor 

RFO - Released for operation 

RNP - Robinson Nuclear Plant 

SAR - Safety Analysis Report. The most recently updated collection of information pursuant to 
1 OCFR50.34(b) and which the NRC uses to conclude that the facility may be operated without 
undue risk to the public health and safety, including, but not limited to, the following: 

"* UFSAR and FSAR (HNP), including its text, figures, drawings, and approved 
changes which have not yet been incorporated, 

"* Documents incorporated by reference including, but not limited to , the Emergency 
Plan, Security Plan, Operating License(s), Technical Specifications, and NRC Safety 
Evaluation Reports (SERs) (Documents merely listed as references are excluded), 
and 

"* Docketed correspondence related to "T)CFR50.34.  

SHNPP - Shearon Harris Nuclear Power Plant 

SNM - Special 'Nuclear Material 

SNT-TC-1A - Publications of the American Society for Nondestructive Testing which present 
recommended practices for qualifying and certifying personnel performing specific methods for 
nondestructive examination and evaluation of the examination results.  

SSC - Structures, systems, and components 

UFSAR - Updated Final Safety Analysis Report
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DEFINITIONS

Certain terms are applied in the Carolina Power & Light Company (CP&L) Quality Assurance 
Program Manual (QAP Manual) with a special meaning or in a more restrictive sense than 
defined in a standard dictionary. The definitions listed are applicable to Nuclear Regulatory 
Commission (NRC) regulated activities and are generally used throughout the OAP Manual.  
All items which are defined in this section will appear as boldface type throughout this manual.  

ACCEPTANCE CRITERIA: A limit or limits placed on the variation permitted in the 
characteristics of an item expressed in definitive engineering terms such as dimensional 
tolerances, chemical composition limits, density and size of defects, temperature ranges, time 
limits, operating parameters, and other similar characteristics. (ANSI N45.2.8) 

ACTIVE SAFETY-RELATED INSTRUMENT: A permanently installed instrument that has 
been determined to be safety-related because it provides some required signaVoutput in the 
event of an accident.  

ACTIVITIES AFFECTING QUALITY: Activities that affect or reasonably could affect the safety 

related functions of nuclear plant structures, systems, components, and parts. Activities 
included are design changes, purchasing, fabricating, handling, shipping, storing, cleaning, 

erecting, installing, inspecting, testing, operating, maintaining, repairing, refueling and 
modifying.  

ALGORITHM (COMPUTER): 1) A finite set of well-defined rules for the solution of a problem 
in a finite number of steps; for example, a complete specification of a sequence of arithmetic 
operations for evaluating sine x to a given precision. 2) Any sequence of operations for 
performing a specific task.  

*ANNUALLY: Once per year, not to exceed 366 days.  

APPROVED SUPPLIERS UST (ASL): A listing of suppliers/contractors whose quality 
assurance programs have been evaluated to meet applicable requirements and found capable 

of supplying particular items or services to specified requirements.  

BASIC COMPONENT: A structure, system, or component, or part thereof that affects its 

safety function necessary to assure the item is safety related. (1 OCFR21) 

BENCHMARK (SOFTWARE): - See qualification 

*BIANNUAL Every 6 months, not to exceed 184 days.  

*BIENNIAL: Every 2 years, not to exceed 732 days.  

*BIMONTHLY: Every 2 months, not to exceed 62 days.  

"BIWEEKLY: Every 2 weeks, not to exceed 14 days.  

BUGS (SOFTWARE): Unexpected defects, faults, flaws, or imperfections.  
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CALIBRATION: Comparison of an item of Measuring and Test Equipment (M&TE) with a 
reference standard or with an item of M&TE of equal or closer tolerance to detect and quantify 
inaccuracies and to report or eliminate the inaccuracies.  

COMMERCIAL GRADE: A structure, system, or component, or part thereof that affects its 
safety function, that was not designed and manufactured as a basic component. (1 OCFR21) 

COMPLETED QUALITY ASSURANCE (QA) RECORD: A document becomes a QA record 
when the last reviewer or evaluator has completed his or her review or evaluation as 
prescribed in procedures. Completion includes being stamped, initialed, signed, or otherwise 
authenticated, and dated by authorized personnel. In the case of a record package 
(Engineering Service Request, Equipment Qualification, and so forth) made up of several 
individual documents, the package will be considered to be the document for the purpose of 
determining when the document is complete.  

COMPUTER SOFTWARE: - Computer programs, procedures, and possibly associated 
documentation and data pertaining to the operation of a computer system. A sequence of 
instructions or actions implemented by procedure or algorithm, that may or may not be taken, 
suitable for processing by a computer.  

CONDmON ADVERSE TO QUAUTY (CATO): See Section 12.0.  

CONDIONAL RELEASE: A document permitting limited work progression on 
nonconforming items.  

CONSUMABLE/EXPENDABLE ITEM: Those designated items whose quality is necessary 
for the functional performance of safety-related structures, systems, and components and 
thus are subject to applicable provisions of 1 OCFR50, Appendix B. These designated items 
are purchased and controlled in accordance with plant procedures.  

CONTRACT: The various documents which describe the scope of the contracted work and 
the conditions under which CP&L and the contractor have agreed to participate. The contract 
may include either the procurement of labor and/or services together with materials necessary 
in their performance.  

DESIGN BASES: That information which identifies the specific functions to be performed by a 
structure, system, or component of a facility and the specific values or ranges of values 
chosen or controlling parameters as reference bounds for design. These values may be (1) 
restraints derived from generally accepted state-of-the-art practices for achieving functional 
goals or (2) requirements derived from analysis based on calculation and/or experiments of 
the effects of a postulated accident for which a structure, system, or component must meet its 
functional goals (refer to 1 OCFR50.2).  

CP&L has provided the following clarification to the NRC. A system's Design Basis, as 
defined by CP&L, consists of: 

"* System and Component functional requirements (Reference 1OCFR50.2), 
"* Regulatory Requirements and Commitments relative to system and component 

design (Reference 10CFR5O, Appendix B, Criterion Ill), 
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* Original System and Component design codes and standards of record, unless 
clearly superseded by a Regulatory commitment to a later code or standard 
(Reference 10CFR50.2) 

DESIGN CHANGE OPERABIUTY: The installation of a completed design change such that 
the affected equipment is capable of performing its intended function, when sufficient 
acceptance testing has been completed to verify the changes will perform as specified by the 
design and to fulfill any testing requirements resulting from the change, and when sufficient 
documentation exists to support operation.  

DESIGN DOCUMENTS: Specifications, calculations, drawings, and procedures derived from 
regulatory requirements and design bases that delineate item design, quality assurance and 
process requirements for use in procurement, fabrication, installation, examination, and 
testing; and analyses and reports that substantiate design characteristics or evaluate item 
performance.  

DESIGN INPUTS: Those criteria, parameters, bases or other design requirements, updated 
to reflect all approved changes, upon which detailed final design is based.  

DESIGN ORGANIZATION: An organization within CP&L or a contractor supporting CP&L 
assigned responsibility for development or revision and documentation of the design of a plant 
structure, system, equipment, or parts thereof.  

DESIGN SPECIFICATIONS: The document describing the engineering and performahce 
requirements which provide a basis for designing an item and/or the technical information 
necessary for purchasing an item.  

DESIGN OUTPUT: Documents such as drawings, specifications, and other documents that 
define the technical requirements of Safety Systems and Components (SSC).  

ENGINEERING EVALUATION: A documented. assessment performed to disposition a 
concern, indeterminate condition, or other circumstance that provides a basis for the 
disposition and is reviewed and released as specified in procedures.  

ENVIRONMENT (COMPUTER): The conditions under which a program is developed or run.  
This includes the type of processor, storage media, and other software-dependent hardware 
used, as well as the operating system used to run the program.  

FIRE PROTECTION RELATED: Those fire protection systems and components that provide 

direct protection to safety-related items from fire or whose failure could prevent those fire 

protection systems and components from operating. Those components used for indication, 
backup, or information purposes are not considered fire protection related.  

HOLDPOINT: A point beyond which work shall not proceed until mandatory verification, 

inspection, or approval is obtained from appropriate inspection/ verification organization(s).  

INFORMATION MANAGEMENT SYSTEM: A data base or computing system containing 

information used to support a safety-related activity, i.e., Equipment Data Base System 

(EDBS).  
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MEASURING AND TEST EQUIPMENT (M&TE): Instrument, tools, gauges, fixtures, 
reference and transfer standards, and nondestructive test equipment which are used in the 

measurement, inspection, and monitoring of safety-related components, systems, and 
structures. (This includes [1] instrumentation permanently installed as required by the plant 
Technical Specifications, (2] instrumentation used to verify Technical Specifications but which 

are not specified in the Technical Specifications, and (3] active safety-related instruments.  
M&TE does not include rulers, tape measures, levels, and other such devices if normal 
commercial practices provide adequate accuracy, or installed or portable instruments used for 
preliminary or qualitative checks, where accuracy is not required, such as a circuit checking 
multimeter.) 

"*MONTHLY: Once per month, not to exceed 31 days.  

PORTABLE MEASURING AND TEST EQUIPMENT (P-M&TE): M&TE items that are not 
permanently installed in the facility (e.g., test gauges, voltmeters, deadweight tester).  

PURCHASE ORDER (PO): A formal agreement for procurement of items and those services 
allowed to be obtained without a contract.  

QUALIFICATION: The process of demonstrating, through test methods, a given input for the 
software produces the expected output..  

QUALITY CLASS B ITEMS: Nonsafety related, seismically designed items as discussed in 

Regulatory Guide 1.29, Regulatory Positions C2 and C4, and Category 2 instruments subject 
to Regulatory Guide 1.97, Revision 3.  

QUALITY RELEASE: A document used by a vendor or CP&L to release item(s) for shipment 
from a vendors facility.  

QUALITY SOFTWARE/COMPUTING SYSTEMS: Computer software and/or computing 
systems used to support processes that have a direct or indirect affect on nuclear safety 
and/or operation.  

"QUARTERLY: Every 3 months, not to exceed 92 days.  

RECEIPT INSPECTION: inspection activities performed by qualified personnel during the 
receiving of items to determine the conformance of those items to predetermined 
requirements.  

REFERENCE CALIBRATION STANDARDS: Standards (e.g., primary, secondary, working, 

field, and shop where appropriate) used in a calibration program. These standards establish 

the basic accuracy limits for the program.  

REPAIR: The process of restoring a nonconforming characteristic to a condition such that the 

capability of an item to function reliably and safely is unimpaired, even though that item still 

may not conform to the original requirement. (ANSI N45.2.1 0)
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REWORK: The process by which a nonconforming item is made to conform to a prior 
specified requirement by completion, remachining, reassembling or other corrective means.  
(ANSI N45.2.10) 

SAFETY-RELATED: A term applied to those plant features relied upon during or following a 
design basis event to ensure the integrity of the reactor coolant pressure boundary, the 
capability to shut down the reactor and maintain it in a safe shutdown condition, or the 
capability to prevent or mitigate the consequences of accidents which could result in off-site 
exposures comparable to the guideline exposures of NRC Regulation 1 OCFR100.  

*SEMIANNUAL: Every 6 months, not to exceed 184 days.  

*SEMIMONTHLY: Every 2 weeks, not to exceed 16 days.  

*SEMIWEEKLY: Twice per week, not to exceed 4 days.  

SERVICES: The performance by a Supplier of activities such as design, fabrication, 

inspection, non-destructive examination, repair, or installation. (ANSI N45.2.13) 

SIGNIFICANT CONDITION ADVERSE TO QUALITY (SCATQ): See Section 12.0.  

TRACEABILITY: The ability to trace the history, application, or location of an item or activity 
by means of recorded identification.  

USE-AS-IS: A disposition which may be imposed for a nonconformance when it can be 
established that the discrepancy will result in no adverse conditions and that the item under 
consideration will continue to meet all engineering functional requirements including 
performance, maintainability, fit, and safety. (ANSI N45.2.10) 

"*WEEKLY: Every week, not to exceed 7 days.  

"These frequency dependent terms are defined for application if not specifically defined in 
plant documents.
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1.0 INTRODUCTION

1.1 CP&L QUALITY ASSURANCE (QA) PROGRAM - SCOPE 

This manual amplifies the CP&L committed 1 OCFR50 Appendix B Quality Assurance 
Program (QAP) requirements described in (U)FSAR Section 17.3 and establishes 
measures for assuring that organizations performing safety-related activities perform 
their responsibilities in a manner which results in safe nuclear power production. This 
manual also establishes the QA programs for the non-safety related areas of RW-Q, 
FP-Q, and Quality Class B. Additional QA requirements imposed on individual plants 
by regulations and commitments shall be considered a part of the QAP. Other QA 
programs are established in this manual to comply with requirements, either required 
by regulators, or determined to assist the company implement structured programs 
beneficial to the operation of the nuclear plants.  

The guidance provided in this manual is not all inclusive. It is intended to be used in 
conjunction with Sections 1.8 and 17.3 of the (U)FSARs to develop procedures that 
implement the CP&L Quality Assurance Program.  

1.2 SCOPE OF APPLICATION 

The measures described in this manual have been written to comply with the Quality 
Assurance requirements of certain regulatory documents identified in Sections 1.8 and 
17.3 of the (U)FSARs. The applicable regulatory commitments are identified in each 
section.  

The manual is arranged in functional sections to facilitate its use and includes 
additionally Appendix I which cross-references functional subjects with the applicable 
criteria of 10CFR50, Appendix B, and Appendix II which contains QA program 
regulatory guide references.  

A list or system identifying items to which Sections 1.0 through 19.0 apply shall be 
maintained at each nuclear plant or work location. The responsibility for maintaining 
this list or system shall be identified in procedures or interface documents.  

1.2.1 Sections 1.0 through 14.0-Scope of Application 

For compliance with 1OCFR50, Appendix B, and 1OCFR72 the provisions of 
Sections 1.0 through 14.0 shall be applied to activities associated with 
safety-related materials, equipment, and services.  

1.2.2 Section 15.0-Scope of Application 

This section identifies measures for compliance with the QAP requirements 
for fire protection systems, components, parts, and administrative programs.
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1.2.3 Section 16.0-Scope of Application. (HNP Only)

This section identifies measures for compliance with the QAP requirements 
for radioactive waste systems, components, and administrative programs.  

1.2.4 Section 17.0-Scope of Application 

This section identifies measures for compliance with the QAP requirements 
for the IF-300 irradiated fuel shipping cask.  

1.2.5 Section 18.0-Scope of Application 

This section identifies measures for compliance with the QAP requirements 
for shipping "non LSA greater than Type A" packages.  

1.2.6 Section 19.0-Scope of Application 

This section identifies measures for compliance with the QAP requirements 
for computer software for safety-related applications.  

1.2.7 Section 20.0-Scope of Application 

This section has been deleted and the requirements incorporated into 
Section 19.0.  

1.2.8 Section 21.0-Scope of Application (HNP only) 

This section identifies QAP requirements for Class B items.  

1.2.9 Section 22.0-Scope of Application (BNP and RNP only) 

This section identifies QAP requirements for nonsafety related systems and 
equipment used to meet the Station Blackout Rule.  

1.2.10 Section 23.0-Scope of Application 

This section identifies requirements for the issuance of interpretations of the 
GAP by the Manager - Performance Evaluation and Regulatory Affairs 
(PERAS); Interpretations issued are included in this section.  

2.0 ORGANIZATION AND RESPONSIBILITIES 

2.1 SCOPE 

This section sets forth the organizational structure and responsibilities for 

implementation of the Quality Assurance Program (QAP). While general managerial 

and supervisory responsibilities are delineated in this section, each organization 

performing activities described in this manual is responsible for assuring proper 

implementation of the applicable requirements for the activity being accomplished.  

Specific duties and responsibilities should be delineated in procedures and interface 

documents.  
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2.2 MANAGEMENT RESPONSIBILITIES

Ultimate responsibility for operation of the nuclear plants rests with the Senior Vice 

President, Nuclear Generation/Chief Nuclear Officer reporting to the Executive Vice 

President, Energy Supply who reports to the President/Chief Executive Officer.  

Nuclear Generation - The Senior Vice President/Chief Nuclear Officer reports to the 

Executive Vice President, Energy Supply. This position is responsible for managing 
the company's nuclear plants and assuring they are in compliance with applicable 
regulations, codes, and other requirements. There are five departments in the 

Nuclear Generation Group: (a) the Brunswick Nuclear Plant Department, (b) the 

Harris Nuclear Plant Department, (c) the Robinson Nuclear Plant Department, (d) the 

Nuclear Engineering Department, and (e) the Operations and Environmental Support 

Department. Their responsibilities are summarized below: 

2.2.1. The Brunswick Nuclear Plant Department - The Vice President, Brunswick 
Nuclear Plant Department reports to the Senior Vice President/Chief Nuclear 
Officer. This position is responsible for managing all aspects of: 

configuration control of the plant's design basis; services associated with the 

procurement, design, and modification installation; outage management; 
direct plant support functions; operation; and maintenance of the Brunswick 
Nuclear Plant. The department includes: (1) Director of Site Operations, (2) 

Plant General Manager, (3) Manager - Plant Support Services, (4) Manager 

Regulatory Affairs, (5) Manager - Training, (6) Manager - Brunswick 
Engineering Support Services, (7) Manager - Nuclear Assessment, and (8) 
Manager - Environmental & Radiation Control.  

2.2.2 The Harris Nuclear Plant Department - The Vice President, Harris Nuclear 
Plant Department reports to the Senior Vice President/Chief Nuclear Officer.  

This position is responsible for managing all aspects of: configuration control 

of the plants design basis; services associated with the procurement, design, 

and modification installation; outage management; direct plant support 

functions; operation; and maintenance of the Harris Nuclear Plant. The 

department includes: (1) Director of Site Operations, (2) Plant General 
Manager, (3) Manager - Plant Support Services, (4) Manager - Harris 

Engineering Support Services, (5) Manager - Training, (6) Manager 

Regulatory Affairs, (7) Manager - Nuclear Assessment and (8) Manager 
Environmental & Radiation Control.  

2.2.3. The Robinson Nuclear Plant Department - The Vice President, Robinson 

Nuclear Plant Department reports to the Senior Vice President/Chief Nuclear 

Officer. This position is responsible for managing all aspects of: 

configuration control of the plant's design basis; services associated with the 

procurement, design, and modification installation; outage management; 

direct plant support functions; operation; and maintenance of the Robinson 

Nuclear Plant. The department includes: (1) Director of Site Operations, (2) 

Plant General Manager, (3) Manager - Plant Support Services, (4) Manager 

Regulatory Affairs, (5) Manager - Training, (6) Manager - Robinson 

Engineering Support Services, (7) Manager - Nuclear Assessment and (8) 

Manager - Environmental & Radiation Control.
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2.2.4. The Nuclear Engineering Department - The Vice President, Nuclear 
Engineering Department (NED) reports to the Senior Vice President/Chief 
Nuclear Officer. This position is responsible for complimenting the Plant 
Engineering Support Sections by providing an integrated technical, design 
control and configuration management function. The VP, NED is also 
responsible for engineering, procurement, and fabrication of nuclear fuel, 
probabilistic risk assessment (PRA) and spent fuel management services for 
the nuclear plants. Reporting to the Vice President - Nuclear Engineering 
Department are: (1) Manager - Nuclear Fuel Management and Safety 
Analysis, and (2) Chief Engineer.  

2.2.5. The Operations and Environmental Support Department - The Director 
Operations & Environmental Support Department reports to the Senior Vice 
President/Chief Nuclear Officer. This position is responsible for materials 
acquisition and administrative services for the Nuclear Generation Group; as 
well as providing analytical, chemistry, and metallurgy services; operations, 
maintenance, and configuration control of plant computing systems; 
environmental programs support; and radiological support for the company.  
The Department consists of: (1) Manager - Material Services, (2) Manager 
Environmental Services, (3) Manager - Nuclear Information Technology, and 
(4) Manager - Business Planning & Budget Services.  

The Manager - Performance Evaluation and Regulatory Affairs (PERAS) reports to 
the Senior Vice President/Chief Nuclear Officer. This position is responsible for 
generic licensing, independent oversight of the plant's Nuclear Assessment Sections, 
and maintenance of the Quality Assurance Program Manual.  

The Manager - PERAS, as necessary, is responsible for updating this manual to 
maintain consistency with commitments, mandatory regulations, and codes. The 
Manager - PERAS shall assure a review of the status and adequacy of this manual is 
performed at least once a year by appropriate CP&L management and submit any 
recommended revisions to the Senior Vice President/Chief Nuclear Officer for 
approval. Revisions and distribution to the QAP Manual will be in accordance with 
NGGM-PM-0005, Development and Approval of Documents in the NGG Document 
Hierarchy.  

The Senior Vice President - Administrative Services reports to the President/Chief 
Executive Officer. This position operates through the Vice President - Corporate 
Services to provide procurement activities and security access for each nuclear plant.  

The three plant Nuclear Assessment Sections (NAS) independently monitor and 
assess the Company's nuclear programs on a continuing basis. The NAS performs 
assessments which incorporate the previous QA audits. These evaluations are 
primarily performance based with emphasis on quality of the end product.
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Quarterly (approximately) a briefing of NAS activities, along with any potential issues 
and recommendations, shall be presented to the Senior Vice President/Chief Nuclear 
Officer. The Managers - NAS shall have access to the corporate management up to 
and including the Senior Vice President/Chief Nuclear Officer to resolve any quality or 
nuclear safety related concerns if the concerns cannot be resolved satisfactorily at a 
lower management level.  

The Performance Evaluation Support Unit (PES) of PERAS is responsible to ensure 
that the results and effectiveness of the NAS organization and its processes in 
accomplishing its assigned objectives is regularly evaluated on a frequency not to 
exceed 24 months.  

2.3 RESPONSIBILITY 

The primary responsibility for quality performance, including the identification and 
effective correction of problems potentially affecting the safe and reliable operation of 
the Company's nuclear facilities, resides with the line organization. The term "line 
organization. used in this program refers to the production organization reporting to 
the Senior Vice President/Chief Nuclear Officer.  

T e managers of functions involving engineering, modification, maintenance, nuclear 
,SN fuel, and operations shall assure that their personnel are adequately trained for their 

jobs and they have the experience and education required to carry out their assigned 
responsibilities. These managers shall ensure that adequate resources and 
procedures are available for correctly implementing the work activities to support the 
OQA program.  

Independent inspections are conducted in accordance with procedures to verify 
specific critical quality attributes. Individuals performing these inspections have 
access to necessary information to ensure that activities and equipment meet 
established acceptance criteria.  

Procurement documents prepared in accordance with procedures require suppliers to 
operate in accordance with OA programs which are compatible with the applicable 
requirements of CP&Ls CAP and procedures where their services are used in 
support of plant activities.  

2.4 AUTHORITY 

The CAP and procedures require that the authority and duties of persons and 
organizations performing activities affecting quality be clearly established and 
delineated in writing. In addition, the QAP requires that these individuals and 
organizations have sufficient authority and organizational freedom to: 

1. Identify quality, nuclear safety, and performance problems.  

2. Order unsatisfactory work to be stopped and control further processing, 
delivery, or installation of nonconforming material.  
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3. Initiate, recommend, or provide solutions for conditions adverse to quality.  

4. Verify implementation of solutions.  

3.0 OPERATING PLANT DESIGN ACTIVITY CONTROL 

3.1 SCOPE 

This section sets forth minimum requirements for control of design activities affecting 
systems, components, and structures. The major areas covered by this section are 
design, reviews and approvals, work execution, documentation, and design interface 
controls.  

3.2 RESPONSIBILITIES 

The responsibility for implementing this section is assigned to each nuclear plant 
department and the Nuclear Engineering Department. Responsibilities delegated to 
other Carolina Power & Ught (CP&L) departments or contractors shall be documented 
through approved interface documents.  

3.3 REGULATORY COMMITMENTS 

This section used in conjunction with Regulatory Guides 1.64 and 1.33 and American 
National Standards Institute N45.2.11 and N18.7, as committed by Sections 1.8 and 
17.3 of the (U)FSAR, establishes the requirements essential for compliance with the 
applicable portions of 1 OCFR50 Appendix B. 

3.4 DESIGN PROCESS 

The designated design organization shall have access to pertinent background 
information needed to fulfill its responsibility and shall have personnel with adequate 
understanding of the requirements and intent of the original plant design 
commensurate with the scope and complexity of the design activity to be performed.  

Design activities caried out to develop final design documents or to support 
development of final design documents shall be accomplished in accordance with 
procedures of a type sufficient to ensure that design input requirements are correctly 
applied, the activity is documented in sufficient detail to permit verification, appropriate 
quality standards are identified, and the results of the activity are reviewed and 
approved. Design activities include such work as preparation of design input 
requirements, specifications, drawings, analyses, and procedures.  

3.4.1 Design input requirements.  

Applicable design input requirements shall be developed and documented.  
The design Inputs shall be specified to a level of detail sufficient to allow 
translation into other design documents such as specifications, drawings, 
analyses, procedures, etc. Changes to design requirements during the 
design process shall be controlled to ensure such changes are factored into 

other ongoing design activities.  
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3.4.2 Design verification.

Sufficient design verification shall be performed by one or more methods to 
substantiate that the final design documents meet the appropriate design 
inputs. Verification activities shall be clearly documented, identifying the 
verifier and the results of the verification. Acceptable verification methods 
include but are not limited to:

3.4.2.1 

3.4.2.2

Design reviews.  

Alternate calculations.

3.4.2.3 Qualification testing using the most adverse specified design 
condition.  

The design verification shall be performed by a competent individual or 
group of individuals, but shall not be performed by individuals who prepared 
the original design or the designers immediate supervisor unless the 
immediate supervisor is the only one capable of verifying the design.  
Objective evidence documenting the completion of and satisfactory 
resolution of any concerns raised in the design verification shall be provided 
with the package prior to relying on the structure system or component to 
perform its function. A design verification of the completed design package 
shall be performed to verify the following: 

3.4.2.3.1 Design interface between design disciplines is adequately 
established.  

3.4.2.3.2 Sufficient design documents and procedures are included or 
referenced to allow implementation to be carded out in a 
planned and controlled manner.

3.4.2.3.3 

3.4.2.10.4 

3.4.2.10.5 

3.4.2.10.6 

3.4.2.10.7

Adequate provisions for in-process or post-installation 
examinations, inspections, and testing have been specified to 
assure quality of work and verification that the design performs 
as intended.  

Adequate provisions have been provided to document 
installation and results of examinations, inspections, and testing 
within the package or documents referenced.  

Consideration has been given to design change operability, 
reliability, maintainability, safety, and adherence to appropriate 
codes, standards, and regulatory requirements.  

Appropriate design verification has been performed for 
applicable documents contained in the package.  

Specified materials and processes are suitable for the intended 
application.
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3.4.2.10.8 The design is technically adequate with respect to the design 
bases.  

3.5 DESIGN CHANGE PACKAGE 

For design changes that produce a physical modification to the plant, an approved 
design change package shall be issued. The design change package shall be 
prepared by the responsible design organization and shall include or reference 
design documents or procedures to provide for 

3.5.1 Installation of the physical change.  

3.5.2 Identification of required inspections and acceptance criteria.  

3.5.3 Identification of required testing and acceptance criteria.  

3.5.4 Identification of specified materials for installation.  

3.5.5 Identification of necessary revisions to existing design documents such as 
design basis documents, specifications, drawings, procedures, and 
manuals.  

3.5.6 Identification of new design documents.  

3.5.7 Identification of functional quality class and boundaries.  

3.5.8 Control of design change package.  

The content, revisions, format, reviews and approvals, issuance control, and 
interface with other processes affected by the design change shall be 
established in procedures. The procedures shall establish controls to 
assure that changes to Plant Operating Manual, information management 
systems, or other documents important to the configuration or to work 
execution are identified.  

3.5.9 Design change package implementation.  

Implementation including installation, examinations, inspections, and tests 
shall be performed in accordance with the procedures provided in the design 
change package or procedures referenced in the design change package.  
Deviations from the design change package, except where authorized in the 
package or referenced procedures, require an approved revision to the 
package prior to work execution.
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3.6 SAFETY EVALUATION

Any proposed activity/change or discovered change to the facility or procedure or test 
or experiment as described in the applicable SAR whether permanent or temporary 
shall be evaluated for 10CFR50.59 applicability as described in procedures.  

3.7 DESIGN CHANGE OPERABILITY AND CLOSEOUT 

3.7.1 Prior to design change operability, verification of the work and a review of 
documentation shall be performed to assure work has been satisfactorily 
accomplished including examinations, inspections, and tests. Measures 
shall be established to document any exceptions identified by this review.  
These exceptions shall be either cleared prior to design change operability 
or exceptions shall be approved and tracked to ensure timely completion.  

3.7.2 Training to familiarize plant personnel with the hardware, procedure 
changes, and Technical Specification changes resulting from the 
implementation of the design change package shall be conducted, as 
appropriate.  

3.7.3 As part of a declaration of design change operability, measures shall be 
initiated to revise documents and information management systems 
identified per Section 3.5.8 in accordance with approved procedures.  
Methods shall be implemented to ensure that potential users of affected 
documents are notified of outstanding changes to documents and 
information management systems. The controlling procedures for design 
change packages shall provide a documented method for declaration of 
design change operability.  

3.7.4 Final closeout of a design change package shall not be done until all 
exceptions and outstanding changes to documents and Information 
management systems have-been dispositioned.  

3.8 TEMPORARY DESIGN CHANGES 

3.8.1 Temporary design changes to the plant to support testing shall be 
accomplished in accordance with procedures. The procedure shall: 

3.8.1.1 Control the installation of the change.  

3.8.1.2 Require removal of the change upon test completion.  

If the equipment or system affected is to remain in service during the 
change, the following additional requirements shall apply: 

3.8.1.3 Design Verification 

3.8.1.4 1 0CFR50.59 safety evaluation.
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3.8.2 Temporary design changes including temporary repairs to the plant for 
reasons other than test or surveillance activities shall be controlled by 
procedures. The procedure may be for a specific change or a controlling 
process for a certain type of change. In either case, the document 
authorizing the change shall: 

3.8.2.1 Provide instructions to implement the change.  

3.8.2.2 Control removal of the change.  

If the system is to remain in service during the change, the following 
additional requirements shall apply: 

3.8.2.3 Perform a Design Verification 

3.8.2.4 Perform a 1 0CFR50.59 safety evaluation.  

3.8.2.5 Designate the responsible organization for control and removal 
of the change.  

3.8.2.6 Provide appropriate notification and instruction, if needed, to 
operational personnel.  

3.8.2.7 Identify drawing and procedure changes to be in effect during 
the time the temporary design change is in place.  

3.8.2.8 Identify training requirements.  

Such temporary changes shall be tracked to assure removal or permanent 
dispositioning within a specified time limit.  

3.9 DISPOSITION OF DEVIATIONS BETWEEN DESIGN DOCUMENTS AND PLANT 
CONFIGURATION 

When deviations are discovered between plant design documents and actual 
configuration, they shall be dispositioned in accordance with Sections 3.0, 11.0, or 
12.0.  

3.10 DESIGN INTERFACE CONTROL 

Documented interface control over design activities assigned by each nuclear plant 
department to other CP&L organizations shall address the following: 

3.10.1 Delegated areas of responsibility.  

3.10.2 How the assistance is requested and the scope of work specified.  

3.10.3 Methods of communication between the assisting organization and each 
nuclear plant department.  
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3.10.4 Applicable procedures which govern the conduct of design activities, design 
change authorizations, and work execution.  

3.10.5 Handling and dispositioning of documentation and Quality Assurance 
Records generated during the performance of the requested activity.  

The interface document shall be established prior to initiation of design. The interface 
may be in a document specific for a given assistance request, procedures concurred 
with by the affected departments, or a standardized interface agreement.  

4.0 PROCUREMENT CONTROL 

4.1 SCOPE 

This section establishes requirements for controlling the activities and documents 
associated with procurement of items and services. It includes requirements for 
procurement document content and reviews, vendor selection and qualification, and 
surveillance after award.  

4.2 RESPONSIBILITY 

The responsibility for implementing this section is designated to the Carolina Power & 
Light (CP&L) organization having responsibility for the project or work function that 
determines the need for procurement. Delegation of tasks or functions related to this 
responsibility shall be accomplished through approved interface documents or 
procedures. The CP&L organization having primary responsibility shall retain the 
responsibility.  

4.3 REGULATORY COMMITMENTS 

This section used in conjunction with Regulatory Guides 1.33, 1.123, 1.144, and 1.146 
and American National Standards Institute (ANSI) N45.2.12, N45.2.13, N45.2.23, and 
N18.7, as committed in Sections 1.8 andi 7.3 of the-(U)FSAR, establishes the 
requirements for compliance with the associated portions of I 0CFR50, Appendix B.  

4.4 APPROVAL OF VENDORS 

Where procurement documents require the vendor to implement a quality assurance 
(QA) program that complies with 10CFR50, Appendix B, the vendor's program shall be 
approved by CP&L before issuance of the purchase order (PO) or contract.  
Procurement from other nuclear plant facilities licensed for construction or operations 
by the NRC are exempt from this requirement. The Procurement, Dedication, and 
Vendor/Equipment Services Unit (PD&V/ES) of OESD shall maintain a list of approved 
vendors (ASL). The qualification of a vendor's QA program shall be based on an 
evaluation of the adequacy of the program compliance with the applicable 
requirements of 10CFR50, Appendix B, for the type of items or services supplied.  

4.4.1 Vendor qualification shall be documented by one or more of the following 
methods: 
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4.4.1.1 The vendor's QA capabilities as determined by a direct 
survey/audit of the vendor's facilities and personnel and the 
implementation of the QA program.  

4.4.1.2 Evaluation of the vendor's history of providing a product which 
performs satisfactorily in actual use. The following information 
should be considered: 

4.4.1.2.1 Experience of users in identical or similar products 
of the same prospective vendor.  

4.4.1.2.2 CP&L's records that have been accumulated in 
connection with previous procurement actions and 
product operation experience. Historical data 
should be representative of the vendor's current 
capability. If there has been no recent experience 
with the vendor, or the vendor is a new supplier, 
the prospective vendor shall be requested to 
submit information on a similar item or service for 
evidence of his current capabilities.  

4.4.1.3 Evaluation of the vendor's current quality records supported by 
documented qualitative and quantitative information which can 
be objectively evaluated. This would include review and
evaluation of the vendor's QA program manual and procedures, 
as appropriate, to ensure that the applicable requirements of 
1 OCFR50, Appendix B, are appropriately applied and effectively 
implemented.  

4.4.1.4 Verification that the vendor holds an active CERTIFICATE OF 
AUTHORIZATION from the American Society of Mechanical 
Engineers (ASME) to supply or manufacture item(s) described 
in the procurement document.  

4.4.1.5 Evidence that material manufacturers or material suppliers hold 
an ASME Quality System Certificate (Materials).  

4.4.2 Where procurement documents for commercial grade items take credit for 
the vendor's commercial grade quality assurance program for verifying any 
critical characteristics for acceptance, the vendor's program shall be 
approved by CP&L before issuance of the purchase order. Procurement 
from other nuclear plant facilities licensed for construction or operations by 
the NRC are exempt from this requirement. PD&V/ES shall maintain a list of 

approved commercial grade vendors. The qualification of a vendor's 

commercial grade QA program shall be based on an evaluation of the 
ability of the program and/or manufacturing processes to provide reasonable 
assurance that the critical characteristics for acceptance are verified for the 
items or services supplied.
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4.4.2.1 Qualification of a vendor shall be documented by one or more 
of the following methods: 

4.4.2.1.1 The vendors QA and/or manufacturing process 
control capabilities as determined by a direct 
survey/audit of the vendors facilities and 
personnel and the implementation of the QA 
program and/or manufacturing process controls.  

NOTE: Commercial grade surveys/audit of 
distributors should not be employed alone unless 
the distributor has a commercial grade quality 
assurance program capable of verifying the 
applicable critical characteristics. Otherwise, a 
survey/audit of the distributor must also include a 
survey/audit of the original part manufacturer(s).  

4.4.2.1.2 Evaluation of the vendors history of providing a 
product which performs satisfactorily in actual use.  
The following information should be considered: 

"* Monitored performance of the item through 
user historical performance and evaluated 
results.  

"* Industry product tests.  
"• Manufacture of the item(s) to national codes 

and standards.  
"* Industry data bases on item performance.  

The item performance record is required to be 
specific to the item and directly applicable to 
the item's critical characteristics and intended 
safety-related applications.  

The vendor history method alone is not 
acceptable for dedication of commercial 
grade items and must be used in combination 
with supplier survey/audit, source inspection or 
special tests and inspection methods, provided 
the evaluation results are acceptable and the 
following are performed: 

"• Receipt inspection in accordance with a 
documented receipt inspection plan.  

"* Periodic revalidation of performance evaluation 
bases and results.
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4.4.3 The evaluation of the adequacy of the vendor's QA program shall be 
performed by PD&V/ES and updated annually. Records supporting the 
vendor's listing on the ASL will be maintained as described in procedures.  

4.5 ITEMS AND SERVICES PROCUREMENT BY PURCHASE ORDER 

This subsection applies to the procurement by POs of items and services. Activities 
associated with the procurement process, including document preparation, reviews, 
approval, and changes to the PO, shall be controlled by procedures.  

4.5.1 Initiation of purchase requisition (PR) 

Procurement shall be initiated by preparation of a PR. Theterm *PR' shall 
apply to any document which initiates the process of procurement and is 
subject to the controls of this section. This may include manually processed 
or computer-generated documents. For computer-generated PRs, the 
technical and QA requirements applicable to the item being procured may 
be coded and recorded in a controlled data base. Text associated with 
technical and QA requirement codes shall be retrievable or included with the 
PR, as appropriate.  

4.5.2 General requirements for PRs 

PRs shall include a description of the item or service and delivery 
instructions. The quality class shall be specified on each PR.  

4.5.3 Requirements for PRs, except Commercial Grade 

This subsection applies to the procurement of items from a vendor who is 
required to implement an approved QA program that complies with the 
applicable requirements of 1 0CFR50, Appendix B, for the purpose of 
assuring quality and compliance with the order requirements.  

4.5.3.1 Technical and documentation requirements 

The PR shall specify: 

4.5.3.1.1 The design technical requirements that adequately 
specify each item requirement imposed on the 
vendor. The requirements shall be established by: 

4.5.3.1.1.1 Reference to applicable 
codes/standards, regulations, 
approved drawings, approved 
specifications, or other controlled 
documents including appropriate 
revision, editions, and addenda.  

OR 
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4.5.3.1.1.2 Included in the PR based on 
requirements established in 
controlled engineering documents.  

OR 

4.5.3.1.1.3 A combination of both the above.  

4.5.3.1.2 Fabrication requirements and controls essential to 
the item's final quality, as appropriate.  

4.5.3.1.3 Required vendor inspection and tests, as 
appropriate.  

4.5.3.1.4 Vendor shelf-life limitations specified by the 
vendor, if applicable, unless they are to be 
established by CP&L.  

4.5.3.1.5 Packaging and shipping requirements, as 
appropriate.  

4.5.3.1.6 Documentation submittal requirements including 
schedule for submittal and any limitations on work 
progression related to their review, if appropriate.  

4.5.3.1.7 As applicable, record retention requirements by 
the vendor including type of records and retention 
time if the vendor is to retain custody of final QA 
Records.  

4.5.3.2 QA requirements 

The PR shall require the vendor to: 

4.5.3.2.1 Implement a documented QA program that 
complies with the applicable requirements of 
1 OCFR50, Appendix B, and is approved by CP&L.  

4.5.3.2.2 Allow CP&L and other parties authorized by CP&L 
right of access to the vendors facilities and QA 
Records for source inspection and QA audits.  

4.5.3.2.3 Incorporate appropriate QA program requirements 
in subtler procurement documents.  

4.5.3.2.4 Notify CP&L of nonconformances to the order 
requirements which consist of one or more of the 
following. Documented vendor notification shall 
include the vendors recommended disposition 
and technical justification.
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4.5.3.2.4.1 

4.5.3.2.4.2 

4.5.3.2.4.3 

4.5.3.2.4.4

Technical or material requirement is 
violated.  
Vendor documents approved by 
"CP&L are violated.  

Nonconformance(s) cannot be 
corrected by continuation of the 
original manufacturing process or 
by rework.  

The item does not conform to the 
original requirements even though 
the item can be restored to a 
condition such that the capability of 
the item to function is unimpaired.

4.5.3.3 Waiver of requirement for vendor-approved QA program.  

The requirement for a vendor to have a CP&L-approved QA 
program may be waived under the following circumstances: 

4.5.3.3.1 For procurement of replacement or spare parts 
where the original design, fabrication inspection, 
and test requirement are adequate; the vendor is 
the original equipment manufacturer;, and the 
original specification or order did not require the 
vendor's QA program to be approved.  

4.5.3.3.2 For procurement of items and services where 
CP&L is substituting its OAP, in whole or in part, in 
place of the vendor's normal controls. Such 
circumstances will require the requisition, as a 
minimum, to reference the documents and 
methods (e.g., Engineering evaluations, ESRs, 
modifications, etc.) which will be used to invoke 
CP&Us QAP on the applicable activities such that 
appropriate 10CFR50, Appendix B, controls are 
assured.  

4.5.3.3.3 Special procurement in accordance with Section 
4.10.  

4.5.3.3.4 When there has been no recent experience with 
the supplier, the prospective supplier shall be 
evaluated by reviewing appropriate procedures, 
instructions, and specifications on a similar item 
(or service) for evidence of current capabilities.
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The requisition shall include, as appropriate, that 
the vendor have approved procedures for the 
specific work being performed, that personnel be 
qualified to perform the specific activity, that 
calibration of instrumentation shall be traceable 
to nationally recognized standards, and that the 
activity being performed shall be evaluated by 
CP&L, or its agent, at the supplier facility. These 
activities shall be in accordance with Section 4.8.  

4.5.4 Determination of Commercial Grade Items.  

An evaluation shall be performed in accordance with approved procedures 
to determine the applicability of using commercial grade items for the 
intended safety-related application(s) and should include: 

4.5.4.1 A confirmation that the item meets the criteria as defined in the 
definition section.  

4.5.4.2 Identification of the critical characteristics of the item to be 
verified. Critical characteristics are identifiable and measurable 
attributes/variables of the item which, once verified, provide 
reasonable assurance that the item received is the item 
specified on the PR.  

4.5.4.3 - Identification of methods to be employed for verification of 
critical characteristics including acceptance criteria.  

4.5.4.4 Identification of technical and QA requirements sufficient to 
assure the product requirements are clearly specified to vendor.  

4.5.5 Requirements for Commercial Grade PRs.  

Establishment of technical requirements, quality requirements, 
documentation requirements, dedication methodologies, etc., for 
commercial grade items shall be performed in accordance with approved 
procedures.  

4.5.6 Measuring and test equipment (M&TE) calibration service PRs 

A PR for M&TE calibration services shall include the following 
requirements: 

4.5.6.1 Description of the calibration service being requested including 
calibration ranges; accuracy and repeatability requirements, 
where appropriate; and any restrictions on service, if warranted.  

4.5.6.2 Traceability of calibrations to a nationally recognized standard.  
Where no nationally recognized standard exists, the method 
and standard used in performing the calibration shall be 
documented by the vendor.  
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4.5.6.3 Written notification to purchaser when equipment is found out of 
calibration, including the amount of out of calibration.  

4.5.6.4 Specific documentation to be submitted.  

4.5.7 PR review and approval 

4.5.7.1 PRs shall be reviewed prior to release for purchase by qualified 
individuals knowledgeable in technical and QA requirement 
considerations to assure that the PRs are adequate for the 
intended item. The responsible organization(s) designated to 
perform the review(s) shall be established in procedures.  

This review shall determine, as appropriate, that: 

4.5.7.1.1 The PR has been prepared in accordance with 
procedures.  

4.5.7.1.2 Adequate technical and quality requirements are 
specified.  

4.5.7.1.3 References and attachments are appropriate for 
the intended item.  

4.5.7.1.4 Adequate QA documentation requirements have 
been specified.  

4.5.7.2 After satisfactory completion of the review(s), the reviewer(s) 
shall document concurrence in a manner specified in 
procedures. The PR is considered approved within the context 
of this QAP upon satisfactory completion of the review(s).  

4.5.8 PR changes 

Once the initial PR has been reviewed by the reviewer(s), any changes to 
the technical and quality requirements including references or attachments 
of the PR shall be reviewed for adequacy. The review shall be equivalent to 
that performed on the initial PR and performed by the organization(s) 
assigned this responsibility in approved procedures.  

4.5.9 Request for quotation/proposal 

4.5.9.1 When required or requested, a request for quotation (RFQ) 
shall be prepared from an approved PR and issued to selected 
bidders. Items on a PR may be regrouped in the RFQ; 
however, each item and its requirements shall remain 
unchanged in transcription from the PR to the RFQ.
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4.5.9.2 Quotations received with exceptions to the technical or quality 
requirements of the PR shall be evaluated by the department 
initiating the PR. Changes to the technical or quality 
requirements resulting from acceptance of vendor exceptions 
shall be translated into a change to the PR per Section 4.5.8 
prior to issuance of a PO to the selected vendor.  

4.5.10 POs 

4.5.10.1 POs shall be prepared from an approved PR. When required 
by the PR, the vendor's QA program shall be approved by 
CP&L prior to issuance of the PO.  

4.5.10.2 POs may be issued to agents or distributors of a vendor. In 
such cases, the PO shall include the name and location of the 
approved vendor. The agent or distributor does not have to 
appear on the Approved Suppliers Ust (ASL) provided that 
the items are shipped directly from the approved vendor.  

4.5.10.3 PR items may be regrouped in the PO to facilitate procurement; 
however, each item and its requirements shall remain 
unchanged in the transcription from the PR to the PO.  
Validation of the accuracy of the PO against the approved PR 
will be performed in accordance with approved procedures.  

4.5.10.4 Any exceptions to the PO received from the vendor involving 
the technical or quality requirements of the order shall be 
forwarded to the appropriate materials acquisition organization 
for evaluation. Any exceptions granted to technical and quality 
requirements shall be translated into a change to the initial PO 
as per Section 4.5.8.  

4.6 PROCUREMENT BY CONTRACT 

This subsection applies to the procurement by contract of items and services.  
Activities associated with the contract process including document preparation, 
review, approval, and changes to the contract document shall be controlled by 
procedure.  

4.6.1 Contract Requisition 

A contract will be generated from an approved contract requisition. The 
requisition shall be reviewed, prior to release, by qualified individuals 
knowledgeable in technical and QA requirement considerations to assure 
the requisition is adequate for the intended scope of work.  

The review shall verify, as appropriate, that:
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4.6.1.1 The requisition has been prepared in accordance with 
procedures.  

4.6.1.2 Adequate technical and QA requirements are specified.  

4.6.1.3 References and attachments are appropriate for the intended 
work scope.  

4.6.1.4 When required, the vendor's QA program has been approved 
by CP&L for the scope of work. The vendors QA program does 
not have to be approved prior to issuance of a RFQ.  

4.6.1.5 Appropriate QA documentation requirements have been 
specified.  

4.6.1.6 The record of reviews shall be retained as a QA record.  

4.6.2 General requirements 

Each contract shall specify: 

4.6.2.1 Vendors name and address.  

4.6.2.2 Location where the work will be performed.  

4.6.2.3 Scope of work requested.  

4.6.2.4 QA requirements.  

4.6.2.5 Special conditions the vendor shall comply with to be able to 
perform the work.  

4.6.2.6 Documentation submittal requirements.  

4.6.2.7 Material requirements, if applicable.  

4.6.3 CP&L designated representative 

The organization requesting a contract shall identify a CP&L designated 
representative, and the individual shall be specified by name in the 
contract. Changes in the assigned CP&L designated representative should 
be communicated to the vendor in writing. This individual will function as the 
contract administrator and, as such, shall be a person knowledgeable of 
the: 

4.6.3.1 Work scope requested.  

4.6.3.2 Technical and quality requirements of the work.
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4.6.3.3 Responsibilities of a designated representative in monitoring the 
vendor, handling changes in work scope, and processing any 
documentation resulting from the service.  

4.6.4 Technical requirements 

The work scope of the contract shall clearly specify technical requirements 
which govern the work and establish an interface process for transmittal of 
requirements not identified in the work scope. Consideration shall be given 
to the following areas when developing the contract work scope description: 

4.6.4.1 Applicable codes, standards, regulations, etc.  

4.6.4.2 Methods of interface between vendor and CP&L for transmittal 
of design inputs and outputs, documents for review and 
approval, and other applicable design information.  

4.6.4.3 Applicable specifications, drawings, or documents which shall 
be invoked.  

4.6.4.4 Submittals required for CP&L review and approval with any 
limitations on work progression related to their approval by 
CP&L.  

4.6.4.5 Reference to existing interface documents between vendor and 
CP&L if the document will be used to govern the interface.  

4.6.4.6 For M&TE calibration services, the requirements of Section 

4.5.6 shall apply.  

4.6.5 QA requirements 

4.6.5.1 The contract shall identify whether the work will be performed 
under the controls of the vendors OA program and resultant 
procedures or under the control of CP&Ls QAP with work 
performed to CP&L procedures. For work performed under 
CP&Us program, the CP&L designated representative will be 
responsible for identifying applicable procedures and making 
available a copy of these procedures and the OAP to the 
vendor or vendor's personnel.  

4.6.5.2 For vendors implementing their QA program the contract shall 
required the vendor to: 

4.6.5.2.1 Implement a documented CA program that 
complies with the applicable requirements of 
1OCFR50, Appendix B, and is approved by CP&L 
prior to the initiation of any work.
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4.6.5.2.2 Allow CP&L and/or other parties authorized by 
CP&L right of access to the vendor's facilities, 
work areas, and records for the purposes of 
audits, surveillances, and inspections.  

4.6.5.2.3 Incorporate appropriate QA requirements of the 
contract in subtier procurement documents.  

4.6.5.2.4 Notify CP&L's designated representative of any 
nonconformances to the contract or any CP&L
approved document that results in one or more of 
the following. Documented vendor notification 
shall include the vendors disposition and technical 
justification.

4.6.5.2.4.1 

4.6.5.2.4.2 

4.6.5.2.4.3 

4.6.5.2.4.4

Technical or material requirement is 
violated.  

Vendor documents approved by 
CP&L are violated.  

Nonconformance(s) that cannot be 
corrected by continuation of the 
original manufacturing process or 
by rework.  

The item or work product does not 
conform to the specified 
requirements even though the item 
or work product can be restored to 
a condition such that the capability 
of the item or work product is 
unimpaired.

4.6.5.3 Documentation submittal requirements to CP&L shall be 
specified or referenced. If any QA Records are to be retained 
by the vendor for CP&L, the contract shall specify the records 
to be retained, retention period for each record, and appropriate 
storage requirements.  

4.6.6 Contract reviews 

The contract shall be reviewed prior to release to assure the contract 
requisition requirements have been incorporated in accordance with 
approved procedures.
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4.6.7 Contract/contract requisitions (CR) changes

Once the contract/CR has been reviewed by the reviewer(s), any changes 
to the technical and QA requirements including the scope, references, and 
attachments shall be reviewed for adequacy. The review shall be equivalent 
to that performed on the initial contract/CR and performed by the 
organization(s) assigned this responsibility in approved procedures.  

4.6.8 Request for quotation/proposal 

4.6.8.1 When required or requested, a RFQ shall be prepared and 
issued to selected bidders. The RFQ shall be reviewed for 
compliance with the contract requisition prior to issuance.  

4.6.8.2 Quotations received with exceptions to the technical or quality 
requirements of the RFQ shall be evaluated by the organization 
responsible for the work. Changes to the technical or quality 
requirements resulting from acceptance of vendor exceptions 
shall be reflected in the final contract with final reviews 
performed per Section 4.6.7.  

4.6.8.3 If the vendor's QA program is required to be approved by CP&L, 
qualification of the vendorts program shall be approved per 
Section 4.4 prior to issuance of the formal contract.  

4.6.9 Approved contract 

A copy of the approved safety-related, FP-Q, RW-Q, 1 OCFR71 -0.  
1 0CFR72-0, or 0 Class B contract including attachments shall be provided 
to the Procurement, Dedication and Vendor/Equipment Services Unit and 
the CP&L designated representative, except for contracts controlled by the 
Nuclear Fuel Management & Safety Analysis Section of NED.  

Copies of all safety-related contracts shall be retained as QA Records.  

4.7 DISPOSmON OF VENDOR NONCONFORMANCES 

Nonconformances reported by a vendor and the recommended disposition shall be 
evaluated by the responsible individual/group within the initiating department of the 
procurement documents. Approval of the vendor's disposition or CP&L-selected 
alternate disposition shall be provided to the vendor in writing. A copy of the 
nonconformance report and CP&l's disposition approval shall be retained as QA 
Records.  

4.8 VERIFICATION OF VENDOR ACTIVmES 

4.8.1 Verification activities shall be a function of relative importance, complexity, 
and quantity of the item or service being procured and the vendors past 
quality performance.  

NGGM-PM-0007 I Rev. 1 Page 36 of 99



4.8.2 Verification activities shall be documented and executed by a surveillance or 
audit plan for an awarded PO or contract. These plans shall include the 
following provisions as required: 

4.8.2.1 For in-process and final source surveillance of vendor's product 
or activities at the vendor's facilities or facilities of subtier 
vendors. The source surveillance shall be documented in a 
report and a copy of all reports sent to the appropriate plant's 
materials acquisition organization.  

4.8.2.2 For surveillance or audits, as necessary, to assure that vendor 
planning and execution of work at the work location is controlled 
in accordance with the procurement document requirements.  

4.9 MATERIAL UPGRADING 

Material may be upgraded providing the item complies with the specification or 
applicable requirements for the intended application. Upgrades shall be performed by 
documented engineering evaluations or in accordance with criteria established in a 
procedure. The results of the evaluation of intended application requirements to the 
actual attributes of the item to be upgraded shall be documented and auditable. The 
upgrade evaluation shall assess the adequacy of QA data. The upgrade process shall 
address the need for receipt inspection based on the circumstances of the situation.  
Upon approval, the upgrade evaluation, along with the relevant vendor documentation 
and receipt inspection package, shall form the equivalent to a PO for item 
traceability.  

4.10 SPECIAL PROCUREMENT 

Items and services may be procured from other nuclear plant facilities licensed for 
construction or operations by the NRC that are not on CP&LUs ASL so long as the 
technical and quality attributes of the item or service comply with the necessary 
requirements of specifications or intended application. The methods to be used for 
procurement in such special cases shall be set forth in procedures and shall provide 
adequate controls to assure technical and quality requirements are met.  

4.11 VENDOR AUDITS 

Audits, including preaward and periodic audits, are performed at the facilities of 
contractors providing material, parts, components, and services to CP&L Preaward 
audits are performed when alternate methods of qualification are not sufficient to 
support the initial qualification of contractors. Periodic audits are performed when the 
results of periodic evaluations and the status and nuclear safety importance of items 
and services indicate that an audit is required. Audits shall be planned, conducted, 
and reported in accordance with procedures.  

4.11.1 Personnel performing audits shall be appropriately trained, indoctrinated, 
and qualified to plan, conduct, and report audits.
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4.11.2 Personnel qualified as lead auditors shall be responsible for: leading audits; 
audit notification, audit agenda preparation; auditor assignments, checklist 
preparation, auditor orientation, leading and scheduling preaudit and 
postaudit meetings, audit report preparation, and audit follow-up action.  

4.11.3 Audits shall be conducted using checklists as guidelines. The checklists 
shall be prepared to cover the scope of the contractor's QA program for the 
desired items and services.  

4.11.4 Audit planning shall include a review of previous audit reports of contractors.  
Unresolved conditions adverse to quality from previous audits shall be 
documented on the checklist.  

4.11.5 Audits are performed to evaluate contractors' abilities to comply with the QA 
requirements of CP&L's procurement documents. Audits include an 
evaluation of QA practices, procedures, and instructions; assessment of 
contractors' QA programs implementation; review of work activities and 
processes; and review of quality-related documents and records.  

4.11.6 Audit reports will include any identified findings, concerns, comments and, 
when appropriate, recommended corrective action. Audit reports will be 
maintained as QA Records.  

4.11.7 Audit reports will be distributed to the appropriate CP&L and contractor 
management.  

4.11.8 The contractor shall be requested to respond to the conditions adverse to 
quality. The request shall indicate the period of time required to respond to 
the conditions adverse to quality.  

4.11.9 The lead auditor is responsible for the evaluation of corrective action. The 
results of this evaluation shalt be documented. Follow-up audits will be 
planned and conducted to verify implementation of corrective action when.  
necessary.  

4.11.10 A system shall be maintained which indicates the status of 
nonconformances identified during audits.  

5.0 MATERIAL AND EQUIPMENT CONTROL 

5.1 SCOPE 

This section establishes the requirements for controlling items which by definition 
include material, parts, and components. It includes requirements for the verification 
of identification, inspection status, handling, and storage of items. Material and 
equipment control assures that items used or installed in nuclear plants comply with 
the OAP, regulatory requirements, applicable technical requirement, and codes and 
standards.

NGGM-PM-0007 Rev. 1 Page 38 of 99



5.2 REGULATORY COMMITMENTS

This section used in conjunction with Regulatory Guides 1.33, 1.38, and 1.146, and 
American National Standards Institute N45.2.2, N45.2.23 and N18.7, as committed in 
Sections 1.8 and 17.3 of the (U)FSAR, establishes the requirements for compliance 
with the associated portions of 1 OCFR50 Appendix B.  

5.3 MATERIAL ACCEPTANCE 

5.3.1 Personnel responsible for receiving material shipments shall verify that 
items do not exhibit shipping damage.  

5.3.2 The determination of the need for, methods to be used, and acceptance 
criteria for material acceptance shall be determined prior to acceptance.  

5.3.3 For acceptance by receipt Inspection, the acceptance criteria shall be 
determined in accordance with guidance set forth in procedures. The 
following shall be considered in establishing the receipt Inspection 
requirements and acceptance criteria: 

5.3.3.1 Identification, marking, and labeling 

5.3.3.2 Packaging requirements 

5.3.3.3 Cleanliness 

5.3.3.4 Physical attributes and electrical characteristics 

5.3.3.5 Special inspections 

5.3.3.6 Special environmental conditions (such as inert gas 
atmospheres, specific moisture content, and temperature 
levels) 

5.3.3.7 Statistical sampling methods that may be used for 
receipt inspection of groups of similar items 

5.3.3.8 Documentation required and the review requirements (such as 
legibility and completeness) 

5.3.4 Results of the receipt inspection shall be documented. If the items and 
supporting documentation are found to be acceptable, the items shall be 
identified as acceptable. Acceptable items shall be released for storage or 
installation. Acceptable items shall indicate information that will provide 
traceability to procurement documents.  

5.3.5 When necessary, source inspection shall be performed to verify that 
contractors have performed manufacturing, testing, and inspecting of items 
in accordance with the requirements of procurement documents. A quality 
release shall be prepared which authorizes contractors to ship items that 
are acceptable. Personnel responsible for receipt Inspection shall verify 
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that source-inspected items are marked, labeled, and traceable to 
documentation packages and that documentation packages include records 
required by procurement documents, as a minimum. Any inspections or 
tests required per Section 5.3.3 which are not performed during source 
inspection shall be performed by appropriately qualified personnel upon 
receipt of the item(s) by CP&L.  

5.3.6 Measures shall be taken to assure that items, including those subdivided, 
are properly identified from, the time of receipt to the point of installation.  
Identification markings shall be applied in a manner that will not affect the 
function of the item.  

5.3.7 The required identification and status markings shall be retained with the 
items or records traceable to the items. The identification of each item shall 
be included in the record of assembly or installation. For uninstalled items in 
work areas, status indicators such as markings, tags, or notations on work 
control documents shall be applied to show the latest status.  

5.3.8 When items or required documentation for the items do not conform to 
requirements, the items shall be identified as nonconforming.  
Nonconforming items will be identified and controlled until proper -disposition 
is made.  

5.3.9 A receipt inspection documentation package shall be prepared and will 
include or reference for traceability the procurement documents, receipt 
inspection report, special inspection reports, certifications, plant-generated 
documents, and contractor-furnished documents. The documentation 
package shall be retained as QA Records.  

5.4 CONDmONAL RELEASE OF NONCONFORMING ITEMS 

5.4.1 A conditional release may be initiated to permit progression of work 
involving a nonconforming item awaiting resolution. The request shall 
contain the necessary justification and limitations prior to review and 
approval.  

5.4.2 If reasonable control and traceability can be maintained, a conditional 
release may be issued to permit limited use, installation, or testing of an 
item. The item shall be clearly tagged or otherwise traceable to show the 
status and the permitted actions.  

5.5 MATERIAL STORAGE AND RELEASE 

5.5.1 Items shall be stored in designated storage areas. Identification tags or 
marks and the inspection status shall be retained on items or on records 
which are traceable to the items. Release of accepted items shall be 
controlled to prevent damage, deterioration, or unauthorized storage and 
release.

NGGM-PM-0007 Rev. 1 1 Page 40 of 991



5.5.2 Nonconforming items shall be segregated and stored in a designated 
storage area, when practical, to await disposition. When it is not practical to 
segregate nonconforming items, they shall remain tagged and held in 
storage areas until properly dispositioned.  

5.5.3 Items shall be controlled to assure that they are properly dispositioned at the 
end of their specified shelf life or qualification period.  

5.5.4 The appropriate handling equipment shall be provided and controlled to 
assure safe and adequate handling. Designated equipment shall be 
periodically inspected and tested to criteria established in procedures.  

5.6 STORAGE INSPECTION PROGRAM 

5.6.1 Inspection shall be maintained over items in storage areas. This program 
shall include: 

5.6.1.1 Periodic inspections to assure that items are properly controlled, 
maintained, and protected. Inspections shall be documented.  

5.6.1.2 The identification and control of nonconforming items until 
proper disposition is made.  

6.0 PROCEDURES AND DRAWINGS 

6.1 SCOPE 

This section establishes requirements for preparation, review, approval, and control of 
procedures and drawings for activities affecting quality.  

6.2 RESPONSIBILITY 

Each organization performing activities affecting quality is responsible for ensuring 

this section is property implemented in their area of responsibility.  

6.3 REGULATORY COMMITMENTS 

This section utilized in conjunction with Regulatory Guide 1.33 and American National 
Standards Institute N18.7 as committed in Sections 1.8 and 17.3 of the (U)FSAR, 
establishes the requirements essential to comply with the associated portions of 
1 OCFR50 Appendix B.  

6.4 PROCEDURES AND DRAWINGS 

6.4.1 Appropriate procedures shall be developed for the preparation, review, 
approval, and issue of procedures and drawings.  

6.4.2 The accomplishment of activities affecting quality shall be in accordance 
with approved procedures and/or drawings which are appropriate to the 
circumstances.  
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6.4.3 Procedures and drawings shall include the following elements in their 
content as applicable: 

6.4.3.1 Prerequisites.  

6.4.3.2 Precautions.  
6.4.3.3 Qualitative/quantitative acceptance criteria.  

6.4.3.4 Inspection points.  

6.4.3.5 Checklists.  

6.4.4 Measures shall be established to assure that procedures for activities 
affecting quality are reviewed prior to issue to ensure appropriate criteria 
have been specified. Appropriate criteria to be met include the Final Safety 
Analysis Report, Technical Specifications, operating license, commitments 
to regulatory agencies, regulations, and the Quality Assurance Program.  

6.4.5 The approved, current revision, of procedures and drawings shall be strictly 
followed in accomplishment of work and shall be available at the work 
location where the activity will be performed (when applicable) prior to 
commencing work. Measures shall be established to assure continued use 
of approved, current revision documents.  

6.4.6 Provisions shall be made for the review of procedures (Those procedures 
described in Reg. Guide 1.33) as required by plant commitment by an 
individual knowledgeable in the area affected to determine the need for 
changes.  

7.0 INDOCTRINATION AND TRAINING 

7.1 SCOPE 

This section establishes the requirements for providing indoctrination and training for 
personnel performing activities affecting quality.  

7.2 RESPONSIBILITY 

Each department head responsible for activities affecting quality shall ensure the 
requirements of this section are implemented within his area of responsibility.  

7.3 REGULATORY COMMITMENTS 

This section utilized in conjunction with Regulatory Guides 1.8, 1.33 and 1.58, 
American National Standards Institute ANSI N3.1, ANSI N18.7 and ANSI N45.2.6 as 
committed in Sections 1.8 and 17.3 of the (U)FSAR, establishes the requirements 
essential to comply with the associated portions of 1OCFR50 Appendix B.
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7.4 GENERAL REQUIREMENTS

7.4.1 Training procedures shall be developed and implemented which encompass 
training, retraining, qualifications, and certifications of qualification, as 
required. Scope, method and objective of indoctrination and training shall 
be documented.  

7.4.2 Personnel, both on-site and off-site, within the Carolina Power & Light 
(CP&L) organization performing activities affecting quality shall be 
indoctrinated and trained such that they are knowledgeable in the applicable 
quality-related procedures and requirements. Provisions to assure that 
these personnel remain proficient shall be made. The indoctrination and 
training program assures that: 

7.4.2.1 Personnel responsible for performing activities affecting 
quality are instructed as to the purpose, scope, and 
implementation of the quality-related manuals and procedures.  

7.4.2.2 Personnel performing/verifying activities affecting quality are 
trained and qualified in the principles and techniques of the 
activity being performed.  

7.4.2.3 Proficiency and knowledge of personnel performing activities 
affecting quality is maintained by retraining, reexamining, 
and/or recertifying.  

7.4.2.4 Formal training and qualification programs require 
documentation which includes objective, content of program, 
attendees, and dates of attendance.  

7.4.3 Temporary personnel, both CP&L and/or contractors, are also trained in the 
categories in Section 7.4.2 to the extent necessary to assure safe execution 
of their duties.  

7.4.4 Personnel within the operating organization performing duties of a licensed 
operator are indoctrinated, trained, and qualified as required by 1 OCFR55.  

7.4.5 When specified in procedures, personnel performing welding, weld repair, 
brazing, heat treating, or other special processes shall be qualified and 
certified as set forth in the American Society of Mechanical Engineers Code, 
Section IX, and/or other applicable requirements.  

7.5 TRAINING RECORDS 

Records of personnel qualification and certification shall be maintained as required by 
procedures.
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7.6 QUAUFICATION AND CERTIFICATION OF INSPECTION AND NONDESTRUCTIVE 
EXAMINATION (NDE) PERSONNEL 

7.6.1 Personnel performing inspection, review, examination and testing, 
evaluations of inspection data, and reporting of inspection and test results 
will be qualified and certified, based on CP&L's commitment to Regulatory 
Guide 1.58.  

7.6.2 Prior to certification, NDE personnel shall have satisfactorily passed an 
examination administered under the jurisdiction of a certified Leviel III in 
accordance with Recommended Practice SNT-TC-1A, "Personnel 
Qualification and Certification in Nondestructive Testing." Authority to certify 
CP&L Level III NDE personnel will be specified in CP&L's NDE procedures.  

8.0 CAIUBRATION CONTROL 

8.1 SCOPE 

This section sets forth the requirements to establish those measures which will assure 
that measuring and test equipment (M&TE) is properly controlled and calibrated.  

8.2 RESPONSIBILITY 

Each organization has the responsibility for the calibration of the items in the 
Calibration Program. As a minimum, the following types of items shall be included in 
the Calibration Program: 

8.2.1 Instruments and control equipment required to be calibrated by the plant 
Technical Specifications 

8.2.2 Instruments and equipment used to verify data points required by the plant 
Technical Specifications 

8.2.3 Active safety-related Instrumentation 

8.2.4 Special tools: e.g., torque wrenches, micrometers, etc.  

8.2.5 Portable measuring and test equipment (P-M&TE) 

8.2.6 Calibration standards 

8.2.7 Nondestructive examination (NDE) equipment utilized for NDE 
examinations/inspections. (NDE instruments used by NDE are not traceable 
to NIST or any other nationally recognized standard and do not fall under 
the chart depicted in Section 8.4.2).  

NOTE: UT calibration blocks (used to set up ultrasonic NDE equipment); hardness test 
blocTks (used to verify proper operation of the QC Receipt Inspection portable hardness 
testers); and Alloy Analyzer Test Specimens (used to verify proper operation of the QC 
Receipt Inspection Alloy Analyzers), are not considered as M&TE under CP&L's QAP, and as 
such, are not included in the calibration program, This does not preclude controls necessary 
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to assure that each block meets applicable requirements prior to their initial release for use.  

The responsibility for carrying out the requirements of this section shall be established by the 
appropriate section manager in procedures. The following sections define the structure within 
which calibration shall be controlled.  

8.3 REGULATORY COMMITMENTS 

This section utilized in conjunction with (U)FSAR Section 17.3 establishes the 
requirements essential to comply with the associated portions of 1 0CFR50 Appendix 
B.  

8.4 GENERAL 

8.4.1 Calibration frequency 

For those instruments and devices required to be calibrated by the 
Technical Specifications, the frequency shall be at least as frequent as the 
Technical Specification frequency. Special tools shall be calibrated at 
specified frequencies or prior to use. Frequency of calibration for the other 
items in the Calibration Program shall be based upon one or more of the 
following: 
8.4.1.1 Required accuracy 

8.4.1.2 Purpose 

8.4.1.3 Degree of usage 

8.4.1.4 Stability characteristics 

8.4.1.5 Other conditions affecting the measurement 

8.4.1.6 Manufacturer's recommendation 

8.4.1.7 Governing Codes and Specifications 

Special calibrations shall be performed when the accuracy of either 
installed or calibrating equipment is questionable 

8.4.2 Calibration standards 

Items in the Calibration Program shall have a known valid relationship to a 
nationally recognized standard; or where national standards do not exist, the 
basis for the calibration shall be documented.  

The relationship between items in the Calibration Program and the devices 
that they are calibrated to shall be:
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I NATIONALLY RECOGNIZED STANDARD I

Greater than Tolerance

PRIMARY (SHOP) 
STANDARD 

and/or 
Items in Section 8.2.6 1 
Ratio 4:1 Tolerance I 
FIELD (WORKING) 

STANDARD 
and/or 

Items in Section 8.2.5

Greater than Tolerance

Items in Sections 8.2.1, 8.2.2, 8.2.3

Equipment used both for calibration of installed instruments and to 
calibrate other standards shall be considered as P-M&TE.  

Special tools (8.2.4) shall be calibrated to within the accuracy of the 
manufacturer's guarantee. Standards used in the calibration of special 
tools shall have a relationship to a calibrating standard which is equal to or 
greater than the accuracy of the special tool calibration standard.  

In those cases where the given accuracy is not achievable or practicable, an 
evaluation shall be performed and documented to justify acceptability of the 
calibration accuracy in question.  

8.5 CAUBRAlTON PROGRAM 

A Calibration Program shall be developed and maintained up to date. The program 
will cover the type of equipment identified in Section 8.2 and, as a minimum, the 
program shall include: 

8.5.1 Provisions for the review and approval of calibration procedures or 
instructions to include the review and approval of any vendor technical 
manual/document used in lieu of step-by-step directions for calibration.  

NOTE: Procedures used by vendors on the Approved Supplier's Ust for calibration 
services have been reviewed as part of the original qualification. For specific 
applications, requesting organizations should ask for and review calibration 
procedures prior to use. This section allows a CP&L organization to incorporate 
vendor instructions (after suitable review) instead of writing their own should they 
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desire to perform the calibration.

8.5.2 Provisions to properly control calibrations performed by vendors and 
contractors. The vendor/contractor shall certify the traceability in 
accordance with the procurement document.  

8.5.3 Provisions for performing the required calibration at the prescribed 
frequencies.  

8.5.4 Provisions for the establishment and maintenance of a master schedule 
reflecting the status of planned calibrations.  

8.5.5 Unique identification of each item in the Calibration Program so that 
traceability to the calibration data is possible. This identification shall be 
clearly visible on or with the equipment; e.g., Test Gauge 8, 2-CAC-AQH
1264.  

8.5.6 Status of calibration for M&TE is provided for through the use of tags, 
stickers, labels, routing cards, computer programs, or other suitable means.  
The status indicators indicate the date recalibration is due or the frequency 
of recalibration.  

8.5.7 Provisions as to the action required if P-M&TE is out of calibration. Such 
action shall include a documented review to determine the validity of past 
calibrations, measurements, or monitored parameters.  

8.5.8 Action to be taken in the case of repetitive out of calibration of any M&TE 
and the cause of the out-of-calibration conditions shall be determined.  
Corrective action such as repair, replacing the equipment, or increasing the 
frequency of its calibration shall be taken to prevent recurrence.  
Identification of the condition, the cause, and the corrective action taken 
shall be documented and reported to the appropriate foreman/supervisor.  

8.5.9 Provisions to provide for the evaluation of the calibration data to ensure 
conformance to acceptance criteria by a responsible group or individual.  

8.5.10 Provisions to require and document corrective actions required following 
calibrations which do not meet the acceptance criteria.  

8.5.11 Provisions to document the permission by operating personnel to remove 
from service installed items to be calibrated.  

8.5.12 Provisions for providing the environmental conditions required for the 
performance of the calibration (e.g., location, cleanliness requirements, 
temperature, etc.).  

8.5.13 Provisions to ensure items in the Calibration Program that are calibrated by 
CP&L are calibrated in accordance with procedures. These procedures 
shall: 
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8.5.13.1 Identify the item(s) to which it applies.  

8.5.13.2 Contain a description of objectives.  

8.5.13.3 Contain the acceptance criteria that will be used to evaluate 
the results.  

8.5.13.4 Contain prerequisites for performing the calibration including 
any special conditions to be used to simulate normal or 
abnormal operating conditions.  

8.5.13.5 Contain limiting conditions.  

8.5.13.6 Specify special equipment or calibrations required to conduct 
the calibration.  

8.5.13.7 Prescribe the appropriate documentation requirements (e.g., 
data forms to be used, test data to be recorded, etc.).  

8.5.13.8 Contain step-by-step instructions in the degree of detail 
necessary for performing the calibration.  

8.5.13.9 Require the recording of: 

8.5.13.9.1 Calibration date.  

8.5.13.9.2 Identification of those performing calibration.  

8.5.13.9.3 As-found condition.  

8.5.13.9.4 As-left condition.  

8.5.13.9.5 The standard or other item of M&TE used to 
perform the calibration in order to maintain 
traceability, including the calibration date and 
serial number or unique instrument identification 
number.  

8.6 RECORDS 

The following documents shall be filed as QA Records: 
8.6.1 Out-of-calibration documentation.  

8.6.2 Calibration certificates for reference standards.  

8.6.3 Completed calibration document(s).
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9.0 SURVEILLANCE

This section was deleted with the implementation of the assessment program.  

10.0 PLANT OPERATIONS CONTROL 

10.1 SCOPE 

This section sets forth requirements for the control of plant operations. Plant 
operations control assures that the quality of installed plant items is not degraded and 
that the quality of operations is not compromised.  

10.2 REGULATORY COMMITMENTS 

This section utilized in conjunction with (U)FSAR Section 17.3 establishes the 
requirements essential to comply with the associated portions of 1 OCFR50 Appendix 
B.  

10.3 OPERATIONAL CONTROL 

10.3.1 Plant operations shall be controlled and conducted in accordance with 
procedures. These procedures shall be contained within the Plant 
Operating Manual and shall provide for normal and emergency plant 
operations including response to abnormal operating conditions and the 
conditions described in the emergency plan.  

10.3.2 Procedures shall be developed and approved which prescribe those 
measures to be employed when the operating capability of plant items is 
restricted or limited. These conditions shall be positively identified by 
tagging or other controls as a means to prevent inadvertent operation or 
use.  

10.4 OPERATING LOGS AND RECORDS 

Applicable logs and records shall be maintained to support the reporting and record
keeping requirements of the plant Technical Specifications. Completed logs and 
records relating to plant operations shall be reviewed for accuracy and completeness 
and maintained in accordance with Section 14.0.  

10.5 INSTALLED PLANT ITEMS 

10.5.1 Installed items shall be tested in accordance with procedures.  

10.5.2 When an installed item does not conform to test, design, installation 
specifications, or other requirements, action shall be initiated as set forth in 
Sections 3.0, 11.0, or 12.0 to correct or replace the item.

SNGGM-PM-0007 I Rev. 1 Page 49 of 991



10.5.3 Whenever an installed item is inoperative, nonconforming, or 
malfunctioning, the system and/or item shall be tagged or otherwise 
identified in accordance with procedures to prevent erroneous operation 
and, if necessary, inadvertent use. Corrective action shall be documented in 
accordance with Sections 3.0, 11.0, or 12.0.  

11.0 MAINTENANCE CONTROL 

11.1 SCOPE 

This section sets forth requirements for procedures to be applied at operating plants 

for maintenance. This section includes requirements for work planning and 
preparation to assure that maintenance procedures are adequate, prerequisites are 

met, maintenance is accomplished under suitably controlled conditions, and the 
functional capability and quality intended by the design is maintained.  

11.2 REGULATORY COMMITMENTS 

This section utilized in conjunction with (U)FSAR Section 17.3 establishes the 
requirements essential to control maintenance activities in accordance with the 
associated portion of 1 OCFR50 Appendix B.  

11.3 MAINTENANCE PROCEDURES 

11.3.1 Procedures shall be applied to control maintenance of safety-related items.  
Maintenance procedures will include the following information, as 
appropriate: 

11.3.1.1 Requirements for indoctrination, training, and skills.  

11.3.1.2 Prerequisites for-special environments, equipment, tools, and 
material preparation.  

11.3.1.3 Provisions for data collection and reporting.  

11.3.1.4 Instructions for documentation of work performed.  

11.3.1.5 Requirements for verification of functional capability and quality 
by inspection, witnessing, examination, testing including 
specified mandatory holdpoints, and special processes.  

11.3.1.6 Quantitative and qualitative criteria for determining that 
important steps or functions have been satisfactorily 
accomplished.  

11.3.2 Certain maintenance activities which involve skills normally possessed by 

qualified personnel may not require detailed step-by-step delineation in a 

procedure. The following types of activities are among those that may not 

require detailed step-by-step written procedures: 
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11.3.2.1 Gasket replacement.  
11.3.2.2 Troubleshooting electrical circuits.  

11.3.2.3 Changing chart or drive spied gears or slide wires on recorders.  

11.3.2.4 Packing adjustment or replacement.  

It is the responsibility of maintenance supervision to determine if the job is 
within the skill of the craftsman.  

11.4 CORRECTIVE MAINTENANCE 

11.4.1 Maintenance activities at the plant which affect the quality of items shall be 
prescribed in procedures and accomplished as prescribed therein. To meet 
this requirement, one or more procedures are necessary for.  

11.4.1.1 Processes of rework or repair that establish the functional 
capability or quality of items which require step-by-step 
delineation.  

11.4.1.2 Tests and examinations that determine or verify the functional 
capability or quality of items.  

11.4.1.3 Material protection measures that prevent damage and.  
deterioration of items during handling, storage, and other 
maintenance activities.  

11.4.1.4 Processes, tests, and handling which, unless controlled, may 
degrade the functional capability or quality of an item.  

11.4.2 Work planning.  

11.4.2.1 Maintenance programs shall prescribe the preplanning and 
preparation necessary to ensure the required materials and 
equipment are available and that work procedures are 
adequate.  

11.4.3 Work execution.  

11.4.3.1 Maintenance of items shall be accomplished as prescribed in 
procedures. Work execution shall include, as a minimum: 

11.4.3.1.1 Assurance that prerequisites have been satisfied 
prior to performance.  

11.4.3.1.2 The establishment of prescribed environmental 
conditions for accomplishing the activity such as 
adequate cleanliness or an inert atmosphere.  

11.4.3.1.3 The use of appropriate equipment.  
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11.4.3.1.4 Control and accomplishment of special processes 
by qualified personnel and procedures.  

11.4.3.1.5 Provisions for assuring that proper item 
identification for traceability is maintained.  

11.4.3.2 Tests shall be conducted when necessary to determine that a 
new, reworked, or repaired item will perform satisfactorily in 
service.  

11.5 PREVENTIVE MAINTENANCE 

A preventive maintenance program shall be developed and implemented in 
accordance with procedures. Preventive maintenance procedures shall consider 
manufacturer recommendations and plant operating and maintenance experience.  

11.6 USE OF MATERIAL 

Items used for maintenance shall be in accordance with requirements contained in 
controlled documents or as specified in a controlled information management 
system. If items cannot be determined to be correct for the intended application, the 
responsible personnel shall request engineering determination of the adequacy of the 
item for its intended use. This determination shall be documented and referenced on 
or attached to the work request, or shall be documented in accordance with approved 
procedures.  

12.0 CONDmONS ADVERSE TO QUALITY (CATQ) AND CORRECTIVE ACTION 

12.1 SCOPE 

This section sets forth requirements for reporting, controlling, and dispositioning 
CATO.  

12.2 RESPONSIBILITY 

The responsibility for carrying out the requirements of this section shall be established 
by procedures.  

12.3 REGULATORY COMMITMENTS 

This section utilized in conjunction with (U)FSAR Section 17.3 establishes the 
requirements essential to comply with the associated portions of 1 OCFR50 Appendix 
B.  

12.4 GENERAL 

12.4.1 Personnel are responsible for reporting to their supervision conditions 
adverse to quality (CATO), discovered as a result of inspections, 
observations, surveillance, assessments, monitoring, audits, tests, checks, 
and review of documents.  
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12.4.2 CATQ shall be documented, controlled, and dispositioned in accordance 
with this section. In-process control documents may be used provided: 

12.4.2.1 The condition is corrected before final acceptance of the work.  

12.4.2.2 Work does not go beyond a holdpoint to the point of prohibiting 
the required inspections.  

12.4.2.3 The condition does not adversely affect work previously 
accepted.  

12.5 IDENTIFICATION, CONTROL, AND DISPOSITION 

12.5.1 Procedures to control CATQ shall provide for the following: 

12.5.1.1 Identification of nonconforming items by tags, labels, or other 
appropriate status indicators. This status identification shall 
remain with the item or in records traceable to the item until the 
disposition is complete and accepted.  

12.5.1.2 Segregation of uninstalled nonconforming items, if practical, to 
prevent inadvertent use pending proper disposition and/or 
reinspection.  

12.5.1.3 Identification and prompt notification of individuals or 
organizations responsible for disposition of the condition.  

12.5.1.4 Preparation of appropriate documents which identify and 
describe the condition; provide for proper evaluation; and 
provide for disposition including reinspection, testing, or other 
verification to determine the acceptability and proper 
implementation of the disposition.  

12.5.1.5 Verification of the acceptability of rework/repair of items by 
reinspection or testing of the item as originally performed or by 
methods equivalent to the original inspection or testing 
methods.  

12.5.1.6 Assurance that corrective action appropriate for the condition is 
determined and scheduled for timely implementation.  

12.5.1.7 Initiation of stop-work action in the event an activity or condition 
presents a threat to personnel safety or plant equipment.  

12.5.1.8 Escalation to appropriate levels of management to obtain 
resolution of disagreements between responsible organizations.
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12.5.2 Documents identifying CATO should be reviewed in a timely manner and, if 
a CATO is confirmed, evaluated for significance and issued. Guidance for 
this evaluation is provided in Section 12.7. Action to determine appropriate 
disposition and corrective measures should be initiated.  

If the condition is not confirmed, the initiating document shall be canceled, 
the basis for cancellation noted on the document, and the document shall be 
placed in a permanent file.  

12.5.3 For significant conditions adverse to quality (SCATO), the root cause of 
the condition, corrective action, and action to preclude repetition shall be 
determined, documented, and reported to appropriate levels of 
management.  

12.6 REPAIR OR USE-AS-IS DISPOSIONS 

12.6.1 When it is proposed to repair or to "use-as-is" a nonconforming item, an 
engineering evaluation shall be conducted before performing the repair or 
using the item.  

12.6.2 Engineering evaluations to repair or "use-as-is" shall include 
documentation verifying the acceptability of the nonconforming item or 
condition being repaired or used as is.  

12.6.3 Engineering evaluations shall be performed in accordance with procedures 
by personnel technically competent in the area of the nonconforming item or 
condition.  

12.7 SIGNIFICANCE EVALUATION GUIDANCE 

12.7.1 In determining if a condition is significant, the following criteria should be 
considered: 

12.7.1.1 Adverse condition.  

A deficiency, failure, malfunction, deviation, abnormal 
occurrence, defective material or equipment, or 
nonconformance in an item or activity which has affected or 
reasonably could affect: 

12.7.1.1.1 Nuclear safety or quality.  

12.7.1.1.2 Compliance with other regulations not included in 
nuclear safety or quality above.  

12.7.1.1.3 Personnel safety.  

12.7.1.1.4 Plant reliability.  

12.7.1.1.5 Commercial concerns.  
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Adverse conditions may be performance-based, reliability
based, dimensional, material properties, testing, supporting 
documentation, etc.  

12.7.1.2 CATQ.  

An adverse condition associated with activities affecting the 
quality of structures, systems, components, programs, 
procedures, or documents that are subject to this QAP (i.e., Q
List, FP-Q, RW-Q, 10CFR71-Q, 10CFR72-Q, seismically 
qualified, equipment used to verify technical specification 
requirements, etc.) 

12.7.1.3 SCATQ.  

A CATQ which is important to the degree that action to preclude 
repetition is deemed appropriate by management. At a 
minimum, the following CATQs shall be considered SCATQs:

12.7.1.3.1 

12.7.1.3.2 

12.7.1.3.3 

12.7.1.3.4

Severe or unusual plant transients.  

A significant degradation in the ability of a safety 
system to perform its function.  

Events involving nuclear safety that had a strong 
potential to be more severe if different conditions 
that could be reasonably expected had been 
present.  

Discovery of a deficiency in an area such as 
design, analysis, operation, maintenance, testing, 
procedures, or training that is likely to cause a 
SCATO in any of the items above.

13.0. ASSESSMENTS 

13.1 SCOPE 

The Assessment Program is designed to independently evaluate those company 
functions which have potential Nuclear Safety, Reliability or Quality Implications. The 
process is performance based using real time observation, interview and review 
techniques. Included in the program is the determination of each Nuclear Generation 
Group organization's ability to self evaluate its activities, identify needed improvements 
and deficiencies, and accomplish the appropriate corrective action.
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13.2 QUALIFICATIONS

Personnel performing assessments shall have appropriate training and qualifications.  
They shall have no direct responsibilities in the areas they assess.  

13.3 REGULATORY COMMITMENTS 

This section used in conjunction with Regulatory Guides 1.144 and 1.146, American 
National Standards Institute N45.2.12, N45.2.23 and N18.7 as committed in Section 
1.8 and Section 17.3.3.3, Independent Assessments, of the (U)FSAR, establishes the 
requirements essential for compliance with the associated portions of 1 OCFR50 
Appendix B.  

13.4 GENERAL 

Assessments will be performed at nuclear plants and CP&L locations where functions 
affecting safety-related activities are performed. Assessments are regularly 
scheduled on the basis of the status and safety importance of the activity being 
performed. Assessments will verify compliance, determine the effectiveness, and 
evaluate the QAP against performance objectives and QAP requirements.  
Assessment frequencies are based on the Plant Technical Specifications, (U)FSAR 
commitments, and QAP Manual requirements and are maintained in commitment 
matrices by each assessment organization. Assessments shall be planned, 
conducted, and reported in accordance with procedures.  

13.4.1 Assessments will focus on areas of potential improvement based on 
indicators such as previous assessment data, industry experience, 
regulatory sensitivity, and input from NGG Management.  

13.4.2 The assessment process may include objective evaluation of line 
management's self assessment effectiveness, inspection of areas, 
observation of work activities and processes, interviews with personnel and 
review of documentation and procedures.  

13.4.3 Assessment personnel are to maintain their independence of activities for 
which they are responsible for assessing. This independence should be 
sufficiently clear so as to avoid even the perception that they are in some 
way not independent. This, however, should in no way impede or dilute 
meaningful dialogue between assessors and assessed individuals and 
organizations.  

13.5 ADVERSE CONDmONS 

Adverse conditions identified during the assessment process will be documented in 
accordance with Section 12.0.  

13.6 REPORTS 

Assessment results will be documented and distributed to appropriate levels of 
management.  
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Each assessment report will include documentation indicating the areas assessed, the 
appropriate QAP Manual requirement, and the commitment met by the assessment, 
as appropriate.  

13.7 FOLLOW-UP 

Follow-up is accomplished to assure that corrective action is taken as a result of the 
assessment and that deficient areas are reassessed, when necessary, to verify 
effectiveness of corrective actions.  

14.0 QUALITY ASSURANCE (QA) RECORDS AND DOCUMENT CONTROL 

14.1 SCOPE 

This section establishes the requirements for accumulation, maintenance, and 
retention of QA Records associated with the nuclear plants and establishes 
requirements for control of documents relative to activities affecting quality. QA 
Records are those records which furnish documentary evidence of the quality of items 
and of activities affecting quality.  

14.2 REGULATORY COMMITMENTS 

This section used in conjunction with American National Standards Institute N45.2.9 
and N 18.7, and Sections 1.8 and 17.3 as committed in the (U)FSAR establishes the 
requirements for compliance with the associated portions of 10CFR50 Appendix B.  

14.3 QA RECORDS 

14.3.1 Requirements for implementation.  

As required by procurement documents, vendors and contractors shall 
provide for accumulation and organization of those documents generated in 
their work that are required to be submitted for retention as QA Records.  
Upon completion of work by vendors and contractors, these records shall be 
transferred to Carolina Power & Light (CP&L) or its agent unless, by 
contractual agreement, the vendor or contractor will retain the records for 
CP&L for the required periods mutually agreed upon. Collection, storage, 
and maintenance of records shall be in accordance with commitments to 
Regulatory Guide 1.88 and/or ANSI N45.2.9 and the plant Technical 
Specifications.  

14.3.2 QA Records accumulation, maintenance, and retention.  

14.3.2.1 The responsible individual or organization shall provide for 
accumulation and organization of documents designated as QA 
Records in accordance with procedures. Documents shall be 
identifiable and retrievable.
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14.3.2.2 Documents designated for retention shall be transferred in an 
organized manner for filing as QA Records. The documents 
shall be checked to verify that they are complete, properly 
identified, and that required documents are included.  

14.3.2.3 QA Records shall be retained as part of the records system at 
the plant, unless by contractual agreement they are retained by 
an agent, vendor, or contractor for CP&L. QA Records may be 
maintained by other CP&L organizations as agents for a nuclear 
plant department as long as the agreement is covered by an 
approved document. The QA Records will be filed and 
maintained in facilities that prevent deterioration or damage to 
documents and shall be controlled to prevent loss. QA Records 
shall be organized and filed so that each document is 
identifiable, retrievable, and shall preclude deterioration of the 
records. QA Records shall be indexed.  

14.4 DOCUMENT CONTROL 

14.4.1 Appropriate document control procedures shall be established to identify 
those individuals or groups responsible for reviewing, approving, revising, 
and issuing documents.  

Examples of documents which are to be controlled include: 

14.4.1.1 Design documents (e.g., calculations, drawings, specifications, 
and analyses) including documents relating to computer codes.  

14.4.1.2 Procurement documents 

14.4.1.3 Quality Assurance Program Manual 

14.4.1.4 Maintenance, modification, engineering, and operating 
procedures 

14.4.1.5 Final Safety Analysis Report 

14.4.1.6 Conditions adverse to quality.  

14.4.1.7 Operating license/Technical Specification.  

14.4.2 Procedures shall require that changes to documents be reviewed and 
approved prior to implementation by the same organization that performed 
the original review and approval or by other designated, qualified 
responsible organizations.  

14.4.3 Procedures shall establish measures that assure current approved 
documents are used in accomplishment of work activities as well as in 
procedure and design document development or changes. Methods shall 
be implemented that preclude the use, or inadvertent use, of obsolete or 
superseded documents.  
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14.4.4 Controlling procedures for document control shall specify methods for 
identifying the current revision and status of plant procedures, design 
documents, modifications and change documents. These procedures shall 
also provide methods for identifying outstanding changes to procedures and 
design documents.  

15.0 QUAUTY ASSURANCE (QA) PROGRAM FOR FIRE PROTECTION SYSTEMS 

15.1 SCOPE 

This section sets forth the QAP requirements for permanent plant fire protection 
related systems, equipment, and administrative programs.  

15.2 REGULATORY COMMITMENTS 

The QAP delineated in this section incorporates the appropriate requirements of 
Branch Technical Position 9.5.-1, Appendix A; Appendix R to 1 OCFR50; commitments 
to the 1977 Nuclear Regulatory Commission "Administrative Controls for Fire 
Protection for Nuclear Power Plants" letter;, and appropriate National Fire Protection 
Association codes and standards to the extent required by plant commitments. This 
section is to be used in conjunction with the (U)FSAR and Technical Specifications of 
each nuclear plant. Sections 1.0 through 14.0 of the QAP Manual apply only to the 
extent referenced in this section.  

15.3 PROGRAM MANAGEMENT AND OBJECTIVES 

15.3.1 The Plant General Managers at the three nuclear plants are responsible for 
the overall administration of the Fire Protection Program and provide the 
plant point of control and contact for contingencies. They may delegate 
their authority as appropriate to others; however, they shall not delegate 
their responsibility. The Plant General Managers/Director - Site Operations 
shall direct a documented program of QA for items designated as fire 
protection related. The program shall accomplish the following: 

15.3.1.1 Provide controls for inspection, installation, corrective 
maintenance, modifications, and material acceptance activities 
for designated fire protection related items.  

15.3.1.2 Verify compliance with governing procedures of the Fire 
Protection Program.  

15.3.1.3 Provide adequate QA controls for designated fire protection 
related items to ensure the maintenance of an effective Fire 
Protection Program.  

15.3.2 The Fire Protection Program shall include procedures and controls to 
accomplish the following:
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Coordinate Fire Protection Program activities.

15.3.2.2 Prepare procedures and instructions which implement the Fire 
Protection Program.  

15.3.2.3 Assure development and technical adequacy of training 
materials and sources related to fire protection related and 
assign qualified fire protection instructors.  

15.3.2.4 Listing those fire protection items which are subject to the Fire 

Protection Program.  

15.3.2.5 Periodic monitoring of fire protection related activities.  

15.3.2.6 Assure that coh'ective maintenance and modifications of the fire 
protection related systems comply with Technical Specifications 
and as appropriate, applicable NFPA Codes and Standards; 
10CFR50.48; and 10CFR50, Appendix R Sections Ill.G, lll.J, 
and 111.0.  

15.3.2.7 Coordinate the arrangements for off-site fire company support 

and training.  

15.3.2.8 Schedule and implement the Fire Drills Program.  

15.3.2.9 Establish and maintain minimum equipment for the fire brigade 
teams.  

15.3.2.10 Assign personnel to fire brigade teams.  

15.4 DESIGN AND MODIFICATION CONTROL AND DOCUMENTATION 

Design activities shall be accomplished in accordance with procedures that assure the 
applicable design requirements are included and that appropriate reviews are 
conducted. Design change of fire protection related items shall be prepared, 
approved, accomplished, and documented in accordance with Section 3.0.  

15.5 PROCEDURES AND DRAWINGS 

Activities such as design, installation, inspection, tests, maintenance, and modification 
of fire protection related systems shall be accomplished in accordance with 
procedures and drawings controlled in accordance with Sections 6.0 and 14.0.  

15.6 CONTROL OF PURCHASED MATERIALS, EQUIPMENT, AND SERVICES 

Control of plant purchased materials, equipment, and services with respect to fire 
protection related items shall be accomplished in accordance with the following for 
procurement, receiving, and storage:
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15.6.1 Procurement.

Procurement documents for fire protection related items shall be completed 
in accordance with plant procedures. These procedures shall require: 

15.6.1.1 Items to be either Underwriters Laboratories, Inc., listed and/or 
Factory Mutual approved or accepted, or accepted by American 
Nuclear Insurance, formerly NEL-PIA or Nuclear Mutual Limited.  

or: 

15.6.1.2 The item(s) technical and quality requirements are established 
during the review and approval process for the purchase 
requisition.  

15.6.2 Receiving.  

15.6.2.1 Fire protection related items shall be receipt inspected in 
accordance with procedures, noting in particular: 

15.6.2.1.1 Any damage to the item.  

15.6.2.1.2 Item identification and marking.  

15.6.2.1.3 Any required vendor-supplied documentation.  

15.6.2.1.4 Conformance with purchase requirements/ 
specifications.  

15.6.2.2 A receipt inspection report shall be completed for received fire 
protection related items. Noted deficiencies shall be 
documented in accordance with Section 12.0.  

15.6.2.3 Fire protection related items shall be tagged in accordance with 
procedures.  

15.6.3 Storage.  

Fire protection related items shall be stored in accordance with plant 
procedures.  

15.7 FIRE PROTECTION SYSTEM TAGOUTS 

Fire protection related system tagouts shall be accomplished in accordance with 
procedures.

INGGM-PM-0007 I Rev. 1 1 Page 61 of 99 1



15.8 CONDITIONS ADVERSE TO QUALITY (CATO)

CATO of fire protection related items shall be identified, reported, dispositioned, and 
corrected in accordance with Section 12.0.  

15.9 QUALITY CONTROL INSPECTIONS 

A documented program of quality control inspections is required when rework or 
design changes to those items can impair the ability of the system, equipment, 
component, or installation to accomplish its intended function.  

15.10 FIRE PROTECTION INSPECTIONS 

The Plant General Manager is responsible for implementing a documented program 
of periodic inspections which verifies compliance with governing procedures for the 
following fire protection related activities: 

15.10.1 Housekeeping.  

15.10.2 Surveillance tests of the fire protection related systems.  

15.10.3 Control of ignition sources.  

15.10.4 Use of fire watches.  

15.10.5 Control of combustibles.  

15.10.6 Fire protection related training documentation.  

15.10.7 Preventive Maintenance Program.  

15.11 PREVENTIVE MAINTENANCE 

A Preventive Maintenance Program for designated fire protection related items shall 
be established and implemented in accordance with Section 11.0.  

15.12 TESTING 

Corrective maintenance which affects the function of designated fire protection related 
items requires post-maintenance testing except where such testing would be 
destructive. The specific test requirements shall be delineated in accordance with 
procedures and applicable NFPA codes and standards.  

Design changes to fire protection related items require testing to demonstrate that 
design criteria and the function of the modification are met. The specific test 
requirements will be delineated in accordance with procedures.
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15.13 ASSESSMENTS

Assessments shall be conducted in accordance with Section 13.0.  

15.14 AUDITS 

Fire protection related audits will be performed in accordance with plant Technical 
Specification.  

15.15 RECORDS 

Those records required to verify compliance with criteria of the Fire Protection 
Program shall be identifiable and retrievable and shall be assigned retention 
requirements.  

15.16 MATERIAL UPGRADING 

Items not originally procured for application in fire protection related systems shall be 
evaluated for the intended use prior to installation in accordance with procedures.  

16.0 QUALITY ASSURANCE (QA) PROGRAM FOR RADIOACTIVE WASTE 
MANAGEMENT SYSTEMS (Harris Plant Only) 

16.1 SCOPE 

This section establishes the QAP requirements for radioactive waste management 
systems for use at the Harms Nuclear Plant only.  

Maintenance and operation of radioactive waste management systems shall be in 
accordance with procedures to assure the original design requirements or evaluated 
alternatives are not compromised.  

16.2 REGULATORY COMMITMENTS 

This section establishes the QAP requirements of Regulatory Guide 1.143 for 
radioactive waste management systems. These requirements should be applied for 
design, installation, and initial testing of new radioactive waste management systems 
when specified by the design organization.  

16.3 RESPONSIBILITIES 

The responsibility for implementation of these requirements is assigned to the 
applicable department head unless specified in an interface agreement.  

16.4 DESIGN AND PROCUREMENT ACTIVmES 

16.4.1 Design and procurement activities shall be accomplished in accordance with 
procedures. These procedures shall assure that the applicable design 
requirements are included in design and procurement documents and that 
appropriate reviews of these documents are conducted. Design changes 
shall be prepared, approved, accomplished, and documented in accordance 
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with Section 3.0.

16.4.2 Procurement procedures shall include measures for evaluation of the 
supplier to assure an appropriate QA system is in place for the items or 
services to be provided. As an alternative to such a system for American 
Society of Mechanical Engineers (ASME), Section VIII, or American National 
Standards Institute (ANSI) B31.1 items, the supplier shall only be required to 
have a QA system which satisfies the requirements of the ASME Boiler and 
Pressure Vessel Code, Section VIIi, or ANSI B31.1 for boiler external piping.  

16.5 MATERIAL CONTROL 

16.5.1 Material purchased for radioactive waste management systems shall be 
receipt inspected to assure conformance to technical and QA requirements 
of the procurement document.  

16.5.2 Measures shall be established to control handling, storage, and preservation 
of material to prevent damage or deterioration.  

16.5.3 Measures shall be established to provide for identification of material which 
has satisfactorily passed required inspections or tests. These measures 
may include tags, labels, stamps, computer programs, or other suitable 
means.  

16.5.4 Material not originally purchased for radioactive waste management systems 
may be used providing appropriate evaluations and inspections are 
performed in accordance with procedures.  

16.6 CONTROL OF MEASURING AND TEST EQUIPMENT (M&TE) 

Control of M&TE used to support activities described in this section shall be in 
accordance with Section 8.0.  

16.7 PROCEDURES AND DRAWINGS 

Activities described in this section shall be accomplished in accordance with 
procedures and drawings. These procedures and drawings shall be controlled in 
accordance with Sections 6.0 and 14.0.  

16.8 CORRECTIVE ACTION 

Conditions adverse to quality shall be identified, reported, dispositioned, and 
corrected in accordance with Section 12.0.  

16.9 RECORDS 

Measures shall be established to assure sufficient records are maintained to furnish 
evidence that the activities described in this section are being implemented. These 
records shall be identifiable and retrievable.  
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17.0 IF-300, IRRADIATED FUEL SHIPPING CASK

17.1 SCOPE 

This section specifies the quality assurance (QA) requirements for the IF-300 
irradiated fuel shipping cask.  

17.2 REGULATORY COMMITMENTS 

This section provides for the implementation of the IF-300 Irradiated Fuel Shipping 
Cask QA program criteria required to comply with the 8QA Program Approval for 
Radioactive Material Packages," Docket 71-0345 which complies with the QA Program 
requirements of I OCFR71 Subpart H.  

17.3 GENERAL 

17.3.1 Classification of cask components 

The following components and parts are 1 OCFR71 "Important to Safety" and 
are classified as safety-related. They are subject to QA program 
requirements contained in this section.  

17.3.1.1 Containment

- Cavity End Plate 
- Inner Shell 
- Vent Pipe Assembly 
- Locating Key 
- Body Flange 
- PWR Head Forging 
- PWR Head Subassembly 
- BWR Head Forging 
- BWR Head Uner 
- Trunnion Assembly 
- Valve Boxes 
- Rupture Disk Device

- BWR Head End Plate 
- BWR Head Liner Ring 
- BWR Sleeve Nuts 
- PWR Sleeve Nuts 
- Studs 
- Cavity Globe Valves.  
- Valve Pipe Cap or Plug 
- Valve Hardware 
- Grayloc Seal Ring 
- Fins 
- Cavity Drain Line Assembly

17.3.1.2 Nuclear shielding: 

Uranium shield (cask barrel, closure head, bottom, basket 
shield), neutron shield (corrugated barrel, valve boxes, 
expansion tank, piping, valves, blind flanges, liquid).
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17.3.1.3 Criticality control:

- BWR basket 

- PWR basket 

17.4 ORGANIZATION 

Organization and responsibilities are as described in Section 2.0.  

17.5 DESIGN CONTROL 

Design control shall be controlled as required by Section 3.0.  

17.6 PROCUREMENT DOCUMENT CONTROL 

The procurement of safety-related items and services shall be per the requirements 
of Section 4.0. To the extent necessary, suppliers are required to implement a QA 
program that meets Appendix B to 1 0CFR50 or Subpart H, 1 OCFR71. Safety-related 
parts shall be inspected, stored, and handled in accordance with plant procedures 
which meet Section 5.0.  

17.7 PROCEDURES AND DRAWINGS 

Cask loading, unloading, tests, and inspections are performed in accordance with 
procedures and drawings which are approved in accordance with Section 6.0. These 
procedures and drawings shall implement the requirements of the cask Certificate of 
Compliance.  

17.8 DOCUMENT CONTROL 

Documents relative to IF-300 activities shall be controlled as required by Section 14.0.  

17.9 IDENTIFICATION AND CONTROL OF MATERIALS, PARTS, AND COMPONENTS 

The identification and control of materials, parts, and components for the IF-300 cask 
shall be as described in Section 5.0.  

17.10 CONTROL OF SPECIAL PROCESSES 

Special processes shall be performed per the requirements of Section 11.0.  

17.11 INSPECTIONS AND TEST CONTROL 

Inspections and tests required by the IF-300 Certificate of Compliance shall be 
performed in accordance with the applicable portions of Section 11.0.

NGGM-PM-0007 Rev. 1 Page 66 of 99



17.12 CONTROL OF MEASURING AND TEST EQUIPMENT (M&TE)

M&TE used for the IF-300 shall be calibrated and controlled as required by Section 
8.0.  

17.13 HANDUNG, STORAGE, AND SHIPPING 

Shipping of the IF-300 shall be in accordance with 49CFR and 10CFR71. Handling 
and storage shall be performed in accordance with procedures.  

17.14 INSPECTION, TEST, AND OPERATING STATUS 

Prior to placing the IF-300 cask in operation, certain preliminary tests shall be 
performed in accordance with procedures. These functional tests are designed to 
meet the requirements of the Certificate of Compliance for the IF-300 and Carolina 
Power & Light administrative controls.  

Routine inspection of cask systems and components shall be accomplished in 
accordance with procedures. Where applicable, the manufacturer's recommended 
inspection intervals should be followed.  

17.15 NONCONFORMING MATERIALS, PARTS, OR COMPONENTS 

Conditions adverse to quality (CATQ) shall be controlled and dispositioned in 
accordance with Section 12.0.  

17.16 CORRECTIVE ACTION 

CATO shall be controlled and dispositioned in accordance with Section 12.0.  

17.17 QA RECORDS 

Measures shall be established to assure sufficient records to furnish evidence that the 
activities described in this section are being implemented and records required by 
10CFR71 are maintained in accordance with Section 14.0.  

17.18 AUDITS/ASSESSMENTS 

Audits/Assessments of the IF-300 cask activities shall be conducted in accordance 
with Sections 4.0 & 13.0.  

18.0 RADIOACTIVE MATERIAL PACKAGES QUALITY ASSURANCE (QA) PROGRAM 

18.1 SCOPE 

This section establishes the QA requirements for activities associated with the 

procurement, testing, maintenance, repair, and use of 'non LSA greater than Type A" 

- packages as required by I OCFR71, Subpart H, other than the IF-300. The Quality 

Assurance Program (QAP) for the IF-300 is provided in Section 17.0 of the QAP 

Manual. This section also provides for management-controlled audits as required by 

1 OCFR20.31 1.  
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18.2 REGULATORY COMMITMENTS

This section provides the implementation criteria required to comply with the 'QA 
Program Approval for Radioactive Material Packages," Docket 71-0345 which 
complies with the QA Program requirements of 1 OCFR71 Subpart H.  

18.3 ORGANIZATION 

Organization and responsibilities are provided in Section 2.0.  

18.4 DESIGN CONTROL 

Design control shall be the responsibility of the package owner or manufacturer in the 
case of packages that are purchased by CP&L 

18.5 PROCUREMENT DOCUMENT CONTROL 

Procurement documents: 

Procurement documents shall: 
* Require the package owner/manufacturer/to have a Nuclear Regulatory 

Commission (NRC) approved QA program that meets the requirements of 
1OCFR71, Subpart H.  

,, Require the owner/manufacturer to submit current documentation attesting 
that the packaging was designed, procured, fabricated, assembled, tested, 
modified, repaired, and maintained in accordance with an NRC-approved 
quality assurance program.  

* Designate other pertinent documentation to be furnished with the packaging 
(e.g., certificate of compliance, as-built drawings, photographs, sketches, use 
and maintenance manuals) 

Approval of Vendors 

Where procurement documents require the vendor to implement a quality assurance 
(QA) program that complies with 10CFR71, Subpart H, approval of this program by the 
NRC shall be confirmed prior to issuance of the purchase order or contract.  
Monitoring of supplier performance and continued qualification shall bedocumented in 
accordance with procedures. In the event replacement parts for the packagings are 
required, procurement of the parts shall be made by the packaging owner in 
accordance with the packaging owner's QA program.  

18.6 PROCEDURES AND DRAWINGS 

Package loading, unloading, filling, and inspections are performed in accordance with 
procedures and drawings which are approved in accordance with Section 6.0 and 
comply with the package Certificate of Compliance.
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18.7 DOCUMENT CONTROL

Documents relative to activities performed by Carolina Power & Light (CP&L) shall be 
controlled as required by Section 14.0.  

18.8 CONTROL OF PURCHASED MATERIALS, EQUIPMENT, AND SERVICES 

Inspections shall be performed upon receipt of packaging to verify compliance with 
procurement documents. The criteria for acceptance of each of these inspections and 
the action to be taken if noncompliance is encountered is established in applicable 
plant procedures.  

18.9 IDENTIFICATION AND CONTROL OF MATERIALS, PARTS, AND 
COMPONENTS 

Reference Section 18.5.  

18.10 CONTROL OF SPECIAL PROCESSES 

Special processes required shall be performed by the package owner.  

18.11 INSPECTIONS 

While packages are at CP&L facilities, inspections required by the Certificate of 
Compliance and by the package owner/manufacturer will be performed in accordance 
with Section 11.0. Packages owned by CP&L shall be inspected and maintained in 
accordance with procedures and drawings that are approved in accordance with 
Section 6.0.  

18.12 TEST CONTROL 

Tests required by the Certificate of Compliance shall be performed by the package 
owner/manufacturer in accordance with their NRC-approved QA program while the 
package is in their physical possession. Prior to a shipment, CP&L shall perform tests 
as required by the Certificate of Compliance and 10CFR71.  

18.13 CONTROL OF MEASURING AND TEST EQUIPMENT (M&TE) 

M&TE used by CP&L shall be calibrated and controlled as required by Section 8.0.  

18.14 HANDUNG, STORAGE, AND SHIPPING 

Shipping of packages shall be in accordance with 10CFR71. Handling shall be 
performed in accordance with procedures. In the event CP&L stores a package, 
storage shall be in accordance with the package owner instructions.  

18.15 INSPECTION, TEST, AND OPERATING STATUS 

While a package is located on CP&L property, the status of the package shall be in 
accordance with the applicable sections of the QAP Manual.  
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18.16 CONDITIONS ADVERSE TO QUALITY (CATO) AND CORRECTIVE ACTION 

CATO identified while on CP&L property shall be controlled and dispositioned in 
accordance with Section 12.0.  

18.17 QA RECORDS 

Those records required by 1 OCFR71 which are generated by CP&L shall be retained 
in accordance with Section 14.0.  

18.18 AUDITS/ASSESSMENTS 

Audits/Assessments of the Radioactive Material Packaging Program including the 
package contractor's activities shall be conducted in accordance with Sections 4.0 and 
13.0.  

19.0 SOFTWARE QUAUTY ASSURANCE (QA) PROGRAM 

19.1 SCOPE 

19.1.1 This section provides detailed requirements which establish the Graded 
Approach to Quality for Software. The purpose of this section is to prescribe 
software configuration control requirements, define controls applicable to quality 
software/computing systems, and identify software life cycle requirements that 
establish the Nuclear Generation Group (NGG) Software Quality Assurance 
Program. Procedures that meet the requirements delineated in this section for 
quality software/computing systems shall be used to implement these 
controls. Controls are applied in a graded manner to software/computing 
systems which are outside safety related processes.  

19.1.2 Items which have "self contained* digital processors or software (i.e. components 
that do not rely upon or interface With other software) that are periodically verified 
and validated are exempted from the scope of this program. This includes the 
following examples: 

1. Digital instrumentation and control equipment (e.g. digital transmitters) 
subject to technical specification surveillance testing or periodic testing 
(e.g. periodic maintenance route).  

2. Measuring and Testing Equipment (M&TE) which has in-process 
calibration to recognized standards or is in a site's calibration program.  

3. Laboratory instruments utilizing software recognized as a national 
standard.  

4. Changes to the simulator computer are exempted from this program 
because they are controlled by direct regulatory commitments.
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19.1.3 Industry guidance documents on software quality assurance such as IEEE, 
ANSI, ANS, ASME, NUSMG, and NIRMA may be used for reference purposes.  

19.2 REGULATORY COMMITMENTS 

None.  

19.3 RESPONSIBILITIES OF CAROLINA POWER & LIGHT (CP&L) 

The responsibility for implementing this section is assigned to each nuclear 
organization that procures, develops, tests, verfies, uses, changes, maintains or 
retires quality software/computing systems. All quality software/computing 
systems shall be developed, tested, verified, used, and maintained under controlled 
conditions as appropriate based upon its importance to nuclear safety. A list of 
quality software/computing systems that support safety related work shall be 
maintained.  

19.4 PROGRAM 

19.4.1 Graded Approach to Software Quality Level Determination 

The Software Quality Level is commensurate with the software's 
importance to nuclear safety. The most rigid controls are applied to 
quality software/computing systems based on the need for compliance 
with regulations, equipment reliability, or other factors. These controls are 
applied to the Software Life Cycle, which is the systematic approach to 
software development, maintenance, use, and retirement. The extent to 
which the individual requirements are applied depends upon the 
importance of software/computing systems as explained by Software 
Quality Assurance Program implementing procedures.  

19.4.2 Software Ufe Cycle 

1. Procurement 

Procurement of quality software/computing systems shall be in 
accordance with Section 4.0 of this manual as specified in the Software 
Quality Assurance Program implementing procedures.  

2. Development Phase 

a. Baseline software life cycle documents are produced during the 
Development Phase in accordance with the Software Quality 
Assurance Program implementing procedures.  

b. Vendor supplied life cycle documents for quality 
software/computing systems shall meet the requirements of this 
section.
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3. Installation Phase

Installation of quality softwarelcomputing systems shall be controlled 
by Software Quality Assurance program implementing procedures.  

4. Operation and Maintenance Phase 

a. During the Operation and Maintenance Phase the software has 
been approved for operational use and the computing environment 
is established.  

b. Maintenance (changes to quality software/computing systems) 
to remove latent errors, to respond to new or revised requirements, 
or to adapt to changes in the operating environment shall be 
performed under the established change control process as 
defined by Software Quality Assurance program implementing 
procedures.  

5. Retirement Phase 

a. During the Retirement Phase the support for a software product is 
terminated, and the routine use of the software is prevented.  

b. The software is de-installed from CPUs, Servers, etc. and returned 
to the software librarian who controls software. Diskettes, tapes 
and other media shall be labeled "RETIREDO.  

19.4.3 Configuration Management 

1. Configuration management refers to the controls for hardware and 
software items that constitute a system. This includes the release and 
change of those items throughout the system life cycle including the 
documentation of modification activities.  

2. The baseline version of quality software/computing systems, source 
code and life cycle documentation shall be stored per Records 
Management procedures and Software Quality Assurance Program 
implementing procedures.  

3. Error notification, evaluation and resolution information shall be controlled 
for quality software/computing systems used in NGG.  

4. Life Cycle Baseline documentation requirements shall be imposed upon 
modification of the existing product.  

5. Quality software/computing systems that exist and are in production 
prior to the effective date of this program shall be included on a controlled 
list. Minimal information shall be software name, version, software quality 
level, software quality level justification and software owner name.  
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6. Each organization utilizing quality software/computing systems shall 
keep track of safety-related work resulting from the use of such software, 
including version numbers or issue date of the software. If significant 
errors are later determined, safety-related work can be reviewed to 
determine any impact of software errors.  

19.4.4 Qualification Requirements 

Qualification is the process of demonstrating that for a given input which 
may be defined in an Acceptance Test Plan, Benchmark Test Case or 
Calibration Test Procedure, the software produces the expected output 

1. Acceptance Test Requirements 

Plant computer systems shall undergo acceptance testing per applicable 
plant procedures to demonstrate required performance over the range of 
operation of the controlled function or process. The results of tests that 
are Quality Assurance or Vital records shall be designated and stored in 
Records Management in accordance with procedures.  

2. Calibration and Control Test Requirements 

Computer based calibration and control equipment shall be calibrated, 
adjusted, and maintained at prescribed intervals or prior to use per 
applicable plant procedures. The results of tests that are Quality 
Assurance or Vital records shall be designated and stored in Records 
Management as required by procedures.  

3. Benchmark Test Requirements 

The benchmark test process is typically used to demonstrate design 
analysis software product, perform as expected. This includes 
development of appropriate test cases to access the software functionality 
and execution of these test cases. The benchmark test proves, for a given 
input, a known result is obtained.  

19.4.5 Error Management 

1 . A method of describing user-identified errors or problems to the developer 
or the owner of the software shall be established. Errors for quality 
software/computing systems shall be identified and documented per 
Software Quality Assurance Program implementing procedures.  

2. A list of errors, error reports to users, resulting evaluation and corrections, 
error impact statement, and error resolutions shall be maintained in a 
controlled manner.
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3. Impact on NGG shall be determined and appropriate corrective action 
taken with any related errors introduced into NGG and with the software 
source code, if appropriate. In case of misuse, the causes of misuse shall 
be clarified and positive action taken to prevent future misuse.  

4. Error reports shall document error impact and will be identified as a 
Quality Assurance or Vital records upon error resolution. These records 
shall be designated and stored in Records Management as required by 
procedures.  

19.4.6 Self Assessment 

Self assessments of the Software Quality Assurance Program shall be 
performed.  

19.4.7 Records Management 

Documentation resulting from the development, modification or use -of 
quality software/computing systems shall be maintained as QA records 
as required in procedures.  

20.0 NONSAFETY-RELATED COMPUTER SOFTWARE QUALITY ASSURANCE.  

THE CONTENTS OF THIS SECTION HAVE BEEN INCLUDED IN SECTION .19.0.  

21.0 QUALITY ASSURANCE (QA) PROGRAM REQUIREMENTS FOR QUALITY CLASS 
B ITEMS 

21.1 SCOPE 

This section sets forth the QA requirements for quality Class B Items and activities.  
Items subject to these requirements shall be identified in appropriate plant procedures.  

Sections 1.0 through 14.0 of the QAP Manual apply only to the extent referenced in 
this section.  

21.2 REGULATORY COMMITMENTS 

This section is to be utilized in conjunction with Regulatory Guides 1.29 and 1.97 as 

committed in Section 1.8 of the (U)FSAR.  

21.3 MANAGEMENT RESPONSIBILITIES 

Each department head has responsibility for determining if this section applies to plant 

activities being performed, for implementation of these requirements, and for 

establishing the necessary interfaces with other organizations.
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21.4 DESIGN ACTIVITIES

Design change activities shall be accomplished in accordance with Section 3.0. (Not 
applicable to BNP/RNP) 

21.5 PROCUREMENT 

Preparation, review, and approval of procurement documents shall be in accordance 
with Section 4.0 or acceptable alternatives delineated in procedures.  

21.6 MATERIAL CONTROL 

Receiving inspection, storage, and equipment control shall be in accordance with 
Section 5.0. (For BNP and RNP, these items are not required to be stored in 
specifically designated storage areas.) 

21.7 CONDITIONS ADVERSE TO QUALITY (CATO) 

CATQ shall be identified, reported, dispositioned, and corrected in accordance with 
Section 12.0.  

21.8 OPERATIONS CONTROL 

Plant operations of these items shall be in accordance with Section 10.0.  

21.9 CALIBRATION CONTROL 

Calibration activities shall be in accordance with Section 8.0.  

21.10 MAINTENANCE 

Maintenance activities shall be in accordance with Section 11.0. (Not applicable to 
BNP or RNP.) 

21.11 ASSESSMENTS/AUDITS 

Assessments/Audits may be conducted in accordance with Sections 4.0 & 13.0.  

21.12 QA RECORDS 

Measures shall be established to assure sufficient records are maintained to furnish 
evidence that the activities described in this section are being implemented. These 
records shall be identifiable and retrievable. These records shall be maintained in 
accordance with Section 14.0.
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22.0 QUALITY ASSURANCE PROGRAM FOR NONSAFETY RELATED SYSTEMS AND 
EQUIPMENT USED TO MEET THE STATION BLACKOUT RULE 

22.1 SCOPE 

This section sets forth the QAP requirements for nonsafety related systems and 
equipment used for meeting the Station Blackout (SBO) Rule (10CFR50.63) which are 
not otherwise covered by a quality assurance program.  

22.2 REGULATORY COMMITMENTS 

The QAP delineated in this section incorporates the appropriate requirements of 
10CFR50.63 and Reg. Guide 1.155. Sections 1.0 through 14.0 of the QAP Manual 
apply only to the extent referenced in this section.  

22.3 PROGRAM MANAGEMENT AND OBJECTIVES 

The Plant General Manager is responsible for the overall administration of the Station 
Blackout Quality Assurance Program and provides the plant point of control and 
contact for contingencies. He may delegate his authority as appropriate to others; 
however, he shall not delegate his responsibility.  

22.4 DESIGN CONTROL 

Design activities shall be accomplished in accordance with procedures that assure the 
applicable design requirements are included and that appropriate reviews are 
conducted. Design changes of Station Blackout items shall be prepared, approved, 
accomplished, and documented in accordance with Section 3.  

22.5 INSTRUCTIONS, PROCEDURES AND DRAWINGS 

Activities such as design, installation, inspection, tests, maintenance, and modification 
of non-safety systems used to meet the Station Blackout Rule shall be accomplished 
in accordance with instructions, procedures and drawings in accordance with Section 
6.  

22.6 PROCUREMENT DOCUMENT CONTROL AND CONTROL OF PURCHASED 
MATERIAL,EQUIPMENT, AND SERVICES 

Control of plant purchased materials, equipment, and services with respect to 
nonsafety related systems and equipment used to meet the SBO rule (SBO Items) 
shall be accomplished in accordance with the following for procurement, receiving, and 
storage: 

22.6.1 Procurement 

Procurement documents for SBO items shall be completed in accordance 
with plant procedures. These procedures shall require the item(s) technical 
and quality requirements be established during the review and approval 
process for the purchase requisition.  
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22.6.2 Receiving

Material, equipment and services, including spare and 
replacement parts for the nonsafety related systems and 
equipment used to meet the Station Blackout Rule shall be 
inspected, stored, issued, and controlled in accordance with 
procedures, noting in particular.

22.6.2.1.1.  

22.6.2.1.2 

22.6.2.1.3 

22.6.2.1.4

Any damage to the item.  

Item identification and marking.  

Any required vendor-supplier 
documentation.  

Conformance with purchase 
requirement/specification.

22.6.2.2 

22.6.2.3

A receipt inspection report shall be completed for received 
SBO Items. Noted deficiencies shall be documented in 
accordance with Section 12.  

SBO Items shall be tagged in accordance with procedures.

22.6.3 Storage 

SBO Items shall be stored in accordance with plant procedures.  

22.7 NONCONFORMING ITEMS AND CORRECTIVE ACTIONS (CONDITIONS ADVERSE 
TO QUALITY) 

Conditions Adverse To Quality (CATQ) of SBO items shall be identified, reported, 
dispositioned, and corrected in accordance with Section 12.  

22.8 INSPECTIONS 

Independent inspections of activities will be performed in accordance with procedures 
to verify compliance with documented installation drawings and test procedures for 
accomplishing activities related to the Station Blackout program.  

22.9 TESTING AND TEST CONTROL 

Testing will be performed and verified by inspection to demonstrate conformance with 
design and system readiness requirements. These tests will be performed; test results 
property evaluated, and appropriate action taken in accordance with plant procedures.
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22.10 ASSESSMENTS

Assessments shall be conducted in accordance with Section 13.0.  

22.11 RECORDS 

Those records required to verify compliance with criteria of the Station Blackout 
program shall be identifiable and retrievable and shall be assigned retention 
requirements.  

22.12 MATERIAL UPGRADING 

Items not originally procured for application in SBO systems shall be evaluated for the 
intended use prior to installation in accordance with procedures.  

23.0 INTERPRETATIONS 

23.1 SCOPE 

This section sets forth requirements for issuing official CP&L Quality Assurance 
Program interpretations by the Manager - Performance Evaluation and Regulatory 
Affairs (PERAS). These interpretations are issued on an as-needed basis for the 
purposes of clarifying Company policy in areas pertaining to this program. It includes 
requirements for the issuance, control, and removal of interpretations and a listing of 
current interpretations.  

23.2 REGULATORY COMMITMENTS 

None 

23.3 REQUIREMENTS 

Interpretations shall be requested and issued in accordance with the following 
requirements: 

23.31 Requests for interpretation shall require the signature of a section manager 
or above.  

23.3.2 The Manager - PERAS is the sole authority for determining whether a 
response to a request for interpretation is to be included in this section.  

23.3.3 A request for an interpretation will be responded to regardless of whether or 
not it will be included in this section.  

23.3.4 Current and historical interpretations shall be listed in Section 23.5 by 
sequential number and by subject.
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23.3.5 Interpretations, once issued, shall remain a part of this section until the 
manual is revised. After manual revision, interpretation will be withdrawn 
and a line added to the listing in Section 23.4 identifying that portion of the 
manual revised to incorporate that interpretation or noted for clarification 
only.  

23.4 CONTENTS 

The following is a listing of interpretations contained in Section 23.4. Both current and 
historical interpretations are included by number and subject line. Historical 
interpretations can be found In the historical files.  

23.5 USTING OF INTERPRETATIONS 

Current and Historical

INTERPRETATIO 
N 
NUMBER

SUBJECT DATE STATUS

Interpretation of Inspector 
Qualification/Independence Requirements 

Interpretation of UT Block Calibration 
Requirements (QAP Manual Sections 4.5.6 
& 8.0) for clarification only 

Interpretations to Commitments to ANSI 
18.7 via Final Safety Analysis Reports 
(Requirements for Inspection By Other Than 
Quality Control Personnel) 
(QAP Manual Section 7.6) for clarification 
only 

Interpretation of the QAP Manual, 
Paragraph 6.4.7 of the Procedures and 
Drawings Section 

Interpretation of Calibration 
accuracy requirements for M&TE 
(QAP Manual Section 8.4)

7/19/89 

1/15/90 

1/6/92 

1/17/92 

9/2193

Deleted by 
Revision 18 

Incorporated 
into Section 8.0 
in 
Revision 18 

Deleted by 
Revision 18 

Canceled 
Section 
6.4.7 Deleted 

Incorporated in 
Rev. 17
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Enclosure 1

(Note: This policy statement Is a reprint of the CP&L Quality Assurance Program Policy statement on the 
Intranet. Any changes to this document requires the policy statement to be revised on the intranet).  

Docwmgw ofe 

CP&L Quality Assurance Program Policy 

REG-CPL-000 

Policy; CPL; Regulatory;, Quality Assurance; Program 

It is the policy of Carolina Power & Light Company to operate and maintain nuclear powex plants to safeguard the 
health and safety of its employees and the public. The operation of nuclear power plants is in accordance with the 
facility operating ricense issued by the Nuclear Regulatory Commission (NRC). A Quality Assurance (GA) 
program is implemented and updated as necessary to assure that systems used for generating electricity using 
nuclear fuel are designed, constructed, and operated in a safe manner. Deviations from the requirements of this 
program are permitted only with written authority from the corporate management position which originally 
approved the program or implementing procedures.  

CP&L's GA Program ensures compliance with NRC regulations specified in Title 10 of the US Code of Federal 
Regulations. The CP&L 0A Program for I0CFR5O Appendix B requirements is established by and defined in 
Sections 1.0-14.0 of NGGM-PM-0007, Ouafky Assurance Program Manual. A description of this program is also 
contained in Section 17.3 of each nucdea plant's (U)FSAR. Implementing procedures are contained in the Plnt 
Operating Manuals (POMs). CP&L OA programs for Fire Protection Systems, Radioactive Waste Management 
Systems, IF-300 Shipping Cask, Radioactive Material Packages, Computer Software, Quality Class B items, and 
Station Blackout are also contained in the NGGM-PM-0007.  

The Senior Vice President - Nuclear Generation/Chief Nuclear Officer has the ultimate company responsibility for 
the safe operation of the nuclear power plants. Plant Vice Presidents and the Manager - Performance Evaluation 
and Regulatory Affairs (PERAS), have the responsibility and authority to identify and correct quality problems and 
are responsible for monitoring the effectiveness of quality assurance activities through a system of planned 
assessments and inspections. Plant Vice Presidents and the Manager - PERAS effect this responsibility by 
maintaining a strong self evaluation culture in the line organization supplemented with independent monitoring and 
systematic assessments performed by the Nuclear Assessment Sections and Performance Evaluation Support.  

The Manager - PERAS is responsible for maintaining and monitoring the overall effectiveness of QA Program 
implementation and communicates directly with Senior Management up to and including the President/Chief 
Executive Officer, and If appropriate, with the Board of Directors, to resolve any quality concerns which cannot be 
resolved satisfactorily at a lower management level.  

PES and NAS Managers review the effectiveness of the GA Program on a regular basis with the Senior Vice 
President - Nuclear Generation/Chief Nuclear Officer.  

Although specific position and responsibilities are delineated in this policy statement the achievement of quality is 
the responsibility of each individual involved in nuclear generation.  

W S. Orser 
Executive Vice President - Energy Supply
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APPENDIX I

This Appendix provides a cross-reference between the QAP Sections 1.0 through 14.0 and Title 
10, Code of Federal Regulations, Part 50, Appendix B (IOCFR50, Appendix B), titled, 'Quality 
Assurance Criteria for Nuclear Power Plants." 

The references to the QAP contained in this appendix are limited to those that have a direct 
connection, or describe the immediate activity addressed by IOCFR50, Appendix B. The 
program references are identified by paragraph number, indicating a description of 
implementation somewhere within the text of the referenced paragraph. References to the 18 
criteria of IOCFR50, Appendix B, are identified by roman numerals. Sentences within each 
Appendix B criterion are further subdivided by Arabic numbers and aspects of each sentence 
by lower case letters.
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APPENDIX I

10CFRSO (APPENDIX B) CP&L QA PROGRAM MANUAL

1. ORGANIZATION 

1. The applicant shall be responsible for: 

a. Establishment of the QA Program.  

b. Execution of the QA Program.  

2. The applicant may delegate to others, 
such as contractors, agents, or 
consultants the work (or any part 
thereof) of: 

a. Establishing the QA Program.  

b. Executing the OA Program.  

But the applicant shall retain 
responsibility therefore.  

3. The authority and duties of persons 
and organizations performing activities 
affecting the safety-related functions 
of structures, systems, and components 
shall be clearly established and 
delineated in writing.  

4. These activities include both the 
performing functions of attaining 
quality objectives and the quality 
assurance functions.  

5. The QA functions are those of* 

a. Assuring that an appropriate 
QA Program is established and 
effectively executed.  

b. Verify, such as by checking, 
auditing, and inspection, that 
activities affecting the safety
related functions have been 
correctly performed.

1.1

2.2

1.1, 2.1, 2.2

2.2

2.2,2.3, 2.4

1.3, 2.2, 4.11, 
13.1 

2.2, 4.11, 13.1
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6. The persons and organizations 
performing QA functions shall 
have sufficient authority and 
organizational freedom to: 

a. Identify quality problems. 2.2, 4.11, 13.1 

b. To initiate, recommend, or 2.2,4.11.6, 
provide solutions. 13.5 

c. To verify implementation of 2.2,4.11.8, 
solutions. 13.7 

7. Such persons and organizations 2.2 
performing quality assurance 
functions shall report to a 
management level such that this 
required authority and organizational 
freedom, including sufficient 
independence from cost and schedule 
when opposed to safety considerations 
are provided.  

8. Because of the many variables involved, 2.2 
such as the number of personnel, the 
type of activity being performed, and 
the location or locations where activities 
are performed, the organizational 
structure for executing the QA Program 
may take various forms provided that the 
persons and organizations assigned the QA 
functions have this required authority 
and organizational freedom.  

9. Irrespective of the organizational 2.2 
structure, the individual(s) assigned 
the responsibility for assuring effective 
execution of any portion of the QA Program 
at any location where activities subject 
to this Appendix are being performed shall 
have direct access to such levels of 
management as may be necessary to perform 
this function.  

11. QUALITY ASSURANCE PROGRAM 

I The applicant shall establish at the 1.1, 1.2, 2.2 
earliest practical time, consistent 
with the schedule for accomplishing 
the activities, a QA Program which 
complies with the requirements of 

NGGM-PM-0007 I Rev. 1 Page 83 of 99



this Appendix.

2. This Program shall be: 

a. Documented by wrtten policies, 
procedures or instructions.  

b. Carded out throughout plant 
life in accordance with those 
policies, procedures or instructions.  

3. The applicant shall identify: 

a. The structures, systems and 
components to be covered by 
the QA Program.  

b. The major organizations 
participating in the Program, 
together with the designated 
functions of these organizations.  

4. The QA Program shall provide control 
over activities affecting the quality 
of the identified structures, systems, 
and components, to an extent consistent 
with their importance to safety.  

5. Activities affecting quality shall be 
accomplished under suitably 
controlled conditions.  

6. Controlled conditions include: 

a. The use of appropriate equipment.  

b. The use of suitable environmental 
conditions for accomplishing the 
activity, such as adequate 
cleanliness.  

c. Assurance that all prerequisites 
for the given activity have been 
satisfied.

2.2 

2.2,6.0

1.2 

2.2 

1.2

5.3, 6.4,8.5,10.3, 
11.1,11.3

5.2, 6.3, 8.4, 10.2, 
11.1,11.3 

5.3, 6.4, 8.5, 10.3 
11.1, 11.3 

4.9, 4.11, 5.3, 6.4, 
8.5, 13.1
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7. The Program shall take into account the 
need for: 

a. Special controls. 5.3, 5.5, 10.3, 11.3 

b. Processes. 10.3, 10.5, 11.3, 
11.4 

c. Test equipment. 8.2 

d. Tools. 5.4, 8.2 

e. Skills to attain the required 7.0 
quality.  

f. Verification of quality by 4.5,4.6, 5.3, 5.5, 
inspection. 11.3, 11.4 

g. Verification of quality by 3.4,3.5,4.5, 11.3 

test.  

8. The Program shall provide for: 

a. Indoctrination. Section 7.0 

b. Training. Section 7.0 

Of personnel performing activities 
affecting quality as necessary to 
assure that suitable proficiency is 
achieved and maintained.  

9. The applicant shall regularly review 1.3 
the status and adequacy of the OA 
Program.  

10. Management of other organizations 2.1,2.2 
participating in the OA Program shall 
regularly review the status and adequacy 
of that part of the OA Program which 
they are executing.  

Ill. DESIGN CONTROL 

1. Measures shall be established to assure 3.3, 3.4 
that applicable regulatory requirements 
and the design bases, as defined in 
IOCFR50.2 and as specified in the license 
application for those structures, systems, 
and components to which this Appendix 
applies, are correctly translated into 
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specifications, drawings, and instructions.

2. These measures shall include provisions 
to assure that appropriate quality 
standards: 

a. Are specified and included in design 3.3, 3.4 
documents.  

b. Deviations from such standards are 3.3, 3.4, 3.9 
controlled.  

3. Measures shall also be established for: 

a. Selection. 3.4,3.5 

b. Review. 3.4,3.5 

For suitability of application of materials, 
parts, equipment, and processes that are 
essential to the safety-related functions 
of the structures, systems and components.  

4. Measures shall be established for the 3.10 
identification and control of design 
interfaces and for coordination among 
participating design organizations.  

5. These measures shall include the establishment 
of procedures among participating design 
organizations for 

a. Review of documents involving design 3.10 
interfaces.  

b. Approval of documents involving design 3.10 
interfaces.  

c. Release of documents involving design 3.10 
interfaces.  

d. Distribution of documents involving design3.10 
interfaces.  

e. Revision of documents involving design 3.10 
interfaces.  

6. The design control measures shall provide for 
verifying or checking the adequacy of design, 
such as by one or more of the following means:
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a. Performance of design reviews.  

b. Use of alternate or simplified 
calculational methods.  

c. Performance of a suitable testing 
program.  

7. The verifying or checking process 
shall be performed by individuals or 
groups other than those who performed 
the original design, but who may be 
from the same organization.  

8. Where a test program is used to 
verify the adequacy of a specific 
design feature in lieu of other 
verifying or checking process, 
it shall include suitable 
qualification testing of a 
prototype unit under the most 
adverse design conditions.  

9. Design control measures shall be 
applied to items such as the 
following: reactor physics; stress, 
thermal, hydraulic, and accident 
analyses; compatibility of materials; 
accessibility for in-service inspection, 
maintenance, and repair, and delineation 
of acceptance criteria for inspections 
and tests.  

10. Design changes, including field changes, 
shall be: 

a. Subject to design control measures 
commensurate with those applied to the 
original design.  

b. Approved by the organization that 
performed the original design unless the 
applicant designates another responsible 
organization.

3.4, 3.5, 3.6 

3.4, 3.5, 3.6 

3.4, 3.5, 3.6 

3.4,3.5 

3.3,3.4,3.5

3.3, 3.4, 3.5

3.5 

3.5
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IV. PROCUREMENT DOCUMENT CONTROL

1 Measures shall be established to assure 4.5 
that applicable regulatory requirements, 
design bases, and other requirements 
which are necessary to assure adequate 
quality are suitably included or 
references in the documents for 
procurement of material, equipment, 
and services, whether purchased 
by the applicant or by its Contractors 
or Subcontractors.  

2. To the extent necessary, procurement 4.4 
documents shall require Contractors 
or subcontractors to provide a QA 
Program -consistent with the pertinent 
provisions of this Appendix.  

V. INSTRUCTIONS. PROCEDURES AND DRAWINGS 

I1. Activities affecting quality shall be: 

a. Prescribed by documented instructions, 6.0 
procedures or drawings of a type 
appropriate to the circumstances.  

b. Accomplished in accordance with these 6.0 
instructions, procedures or drawings.  

2. Instructions, procedures, or drawings 6.0 
shall include appropriate quantitative 
or qualitative acceptance criteria for 
determining that important activities 
have been satisfactorily accomplished.  

VI. DOCUMENT CONTROL 

1 Measures shall be established to 6.1, 6.34, 14.4 
control the issuance of documents, 
such as instructions, procedures, 
and drawings, including changes 
thereto, which prescribe all 
activities affecting quality.  

2. These measures shall assure that 
documents, including changes: 

a. Are reviewed for adequacy. 6.4, 14.4
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b. Approved for release by 6.4, 14.4 
authorized personnel.  

c. Distributed to the location 6.4, 14.4 
where the prescribed activity 
is performed.  

d. Used at the location where the 6.4, 14.4 
prescribed activity is performed.  

3. Changes to documents shall be reviewed 6.4,14.4 
and approved by the same organization 
that performed the original review and 
approval unless the applicant designates 
another responsible organization.  

VII. CONTROL OF PURCHASED MATERIAL, EQUIPMENT.  
AND SERVICES 

I Measures shall be established to assure 4.8, 5.3 
that purchased material, equipment, and 
services, whether purchased directly or 
through Contractors and Subcontractors, 
conform to the procurement documents.  

2. These measures shall include provisions, 

as appropriate, for.  

a. Source evaluation and selection. 4.4, 4.8 

b. Objective evidence of quality 4.4,4.8 
furnished by the Contractor or 
Subcontractor.  

c. Inspection at the Contractor or 4.4, 4.8 
Subcontractor source.  

d. Examination of products upon delivery. 5.3 

3. Documentary evidence that material and 5.5 
equipment conform to the procurement 
requirements shall be available at the 
nuclear power plant site prior to 
installation or use of such material 
and equipment.
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4. This documentary evidence shall be:

a. Retained at the nuclear power plant 
site.  

b. Sufficient to identify the specific 
requirements, such as codes, standards, 
or specifications, met by the purchased 
material and equipment.  

5. The effectiveness of the control of quality by 
Contractors and Subcontractors shall be 
assessed by the applicant or designee at 
intervals consistent with the importance, 
complexity, and quantity of the product 
or services.  

VIII. IDENTIFICATION AND CONTROL OF MATERIALS, 
PARTS. AND COMPONENTS 

1. Measures shall be established for the 
identification and control of materials, 
parts, and components, including partially 
fabricated assemblies.  

2. These measures shall assure that 
identification of the item is maintained 
by heat number, part number, serial number 
or other appropriate means, either on the 
item or on records traceable to the item, 
as required throughout fabrication, 
erection, installation, and use of the 
item.  

3. These identification and control measures 
shall be designed to prevent the use of 
incorrect or defective material, parts, 
and components.  

IX. CONTROL OF SPECIAL PROCESSES 

1. Measures shall be established to assure 
that special processes, including 
welding, heat treating, and nondestructive 
testing are:

a. Controlled.

5.3 

5.3 

2.2, 
4.8, 4.11

5.3, 5.4,5.5 

3.5, 3.7, 5.3, 5.4 
5.5, 10.5 

5.3, 5.4, 5.5.10.3, 
11.4,11.6

74, 11.3
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b. Accomplished by qualified personnel 
using qualified procedures in 
accordance with applicable codes, 
standards, specifications, criteria, 
and other special requirements.  

X. INSPECTION 

1. A program of inspection of activities 
affecting quality shall be:

a. Established. 2.2, 5.3, 5.6

b. Executed by or for the organization 
performing the activity to verify 
conformance with the documented 
instructions, procedures and drawings 
for accomplishing the activity.  

2. Such inspection shall be performed by 
individuals other than those who 
performed the activity being inspected.  

3. Examinations, measurements, or tests of 
material or products processed shall be 
performed for each work operation where 
necessary to assure quality.  

4. If inspection of processed material or 
products is impossible or disadvantageous, 
indirect control by monitoring processing 
methods, equipment, and personnel shall 
be provided.  

5. Both inspection and process monitoring 
shall be provided when control is 
inadequate without both.  

6. If mandatory inspection holdpoints, 
which require witnessing or inspecting 
by the applicant's designated 
representative are required:

a. Work shall not proceed beyond 
these holdpoints without the 
consent of the designated 
representative.

2.2,5.3,5.6 

2.2, 5.3 

2.2, 3.4,4.5, 4.6, 4.8, 
5.3, 5.5,6.4

2.2,4.4,4.8,5.3, 
5.6 

2.2, 4.4, 4.8, 5.3, 
5.6,6.4

2.2, 3.4,3.7
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b. Specific holdpoints shall be 
indicated in appropriate 
documents.  

Xl. TEST CONTROL 

1. A test program shall be established 
to assure that all testing required 
to demonstrate that structures, 
systems, and components will perform 
satisfactorily in service is:

a. Identified.

b. Performed in accordance with 
written test procedures which 
incorporate the requirements and 
acceptance limits contained in 
applicable design documents.  

2. The test program for structures, 
systems and components shall 
include, as appropriate: 

a. Proof tests prior to installation.  

b. Preoperational tests.  

c. Operational tests during nuclear 
power plant operation.  

3. Test procedures shall include 
provisions for assuring that: 

a. All prerequisites for the given 
test have been met.  

b. Adequate test instrumentation is 
available and used.  

c. The test is performed under 
suitable environmental conditions.

3.4, 3.7, 4.5 

3.4, 3.7,4.5

3.4, 3.7, 4.5,11.3 

3.4, 3.7, 4.5, 11.3 

3.4, 3.7,4.5, 11.3

3.4, 3.7, 4.5, 11.3 

3.4,3.7,4.5, 11.3 

3.4, 3.7, 4.5, 11.3

4. Test results shall be:

a. Documented.  

b. Evaluated to assure that test 
requirements have been satisfied.

3.4, 3.7, 4.5, 11.3 

3.4, 3.7,4.5, 11.3
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Xll. CONTROL OF MEASURING AND TEST EQUIPMENT

Measures shall be established to assure 
that tools, gages, instruments, and 
other measuring and testing devices used 
in activities affecting quality are 
properly: 

a. Controlled.  

b. Calibrated and adjusted at specified 
periods to maintain accuracy within 
necessary limits.  

XII1. HANDUNG. STORAGE AND SHIPPING 

1. Measures shall be established to 
control the handling, storage, 
shipping, cleaning and preservation 
of material and equipment in 
accordance with work and inspection 
instructions to prevent damage 
or deterioration.  

2. When necessary for particular products, 
special protective environments, such 
as inert gas atmosphere, specific 
moisture content levels, and temperature 
levels, shall be specified and provided.  

XIV. INSPECTION. TEST. AND OPERATING STATUS 

1. Measures shall be established to 
indicate, by the use of markings 
such as stamps, tags, labels, 
routing cards, or other suitable 
means, the status of inspections 
and tests performed upon individual, 
items of the nuclear power plant.  

2. These measures shall provide for the 
identification of items which have 
satisfactorily passed required inspection 
and tests, where necessary to preclude 
inadvertent bypassing of such inspections 
and tests.

8.4, 8.5 

8.4, 8.5

5.3,5.5,5.6 

5.3, 5.5, 5.6

5.3, 5.4, 5.5, 5.6 

5.3, 5.4, 5.5, 5.6
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3. Measures shall also be established for 
indicating the operating status of 
structures, systems, and components of 
the nuclear power plant, such as by 
tagging valves and switches, to prevent 
inadvertent operation.  

XV. NONCONFORMING MATERIALS. PARTS. OR 
COMPONENTS

1. Measures shall be established to 
control materials, parts, or 
components which do not conform 
to requirements in order to 
prevent their inadvertent use 
or installation.  

2. These measures shall include, as 
appropriate, procedures for.

a. Identification.

b. Documentation.  

c. Segregation.  

d. Disposition.  

e. Notification to affected organizations.  

3. Nonconforming items shall be:

a. Reviewed.

b. Accepted or rejected.  

c. Repaired or reworked in accordance 
with documented procedures.,

5.3, 5.4, 5.5, 5.6

12.4, 12.5, 12.6, 
12.7

12.4, 13.5

12.5 

12.5 

12.5 

12.5

5.3.8, 12.4, 12.5, 12.7 

5.3.8, 12.4, 12.5,12.7 

5.3.8, 12.4, 12.5,12.7

XVI. CORRECTIVE ACTION

1. Measures shall be established to assure 
that conditions adverse to quality such 
as failures, malfunctions, deviations and 
defective material and equipment are 
promptly identified and corrected.  

2. In the case of significant conditions 
adverse to quality, the measures shall 
assure that the cause of the condition 
is determined and corrective action taken
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to preclude repetition.  

3. The identification of the significant 
condition adverse to quality, the cause 
of the condition, and the corrective 
action taken shall be: 

a. Documented.  

b. Reported to appropriate levels of 
management.  

XVII. QUALITY ASSURANCE RECORDS 

1. Sufficient records shall be maintained 
to furnish evidence of activities 
affecting quality.  

2. The records shall include at least 
the following: 

a. Operating logs.  

b. Results of reviews.  

c. Inspections.  

d. Tests.  

e. Audits.  

f. Monitoring of work performance.  

g. Material analyses.  

3. The records shall also include 
closely-related data such as 
qualifications of personnel, 
procedures, and equipment.  

4. Inspection and test records shall, 
as a minimum, identify: 

a. The inspector or data recorder.  

b. The type of observation.  

c. The results.  

d. The acceptability.

2.4, 12.5,12.7 

12.4, 12.5,12.7 

14.3 

14.3, 14.4 

14.3, 14.4 

14.3, 14.4 

14.3, 14.4 

14.3,14.4 

14.3, 14.4 

14.3, 14.4 

5.2, 7.4, 14.3, 14.4 

5.2, 14.3, 14.4 

5.2, 14.3, 14.4 

14.3 

14.3
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e. The action taken in connection with 
any deficiencies noted.  

5. Records shall be identifiable and 
retrievable.  

6. Consistent with applicable regulatory 
requirements, the applicant shall 
establish requirements concerning record 
retention, such as: 

a. Duration.

b. Location.

c. Assigned responsibility.

XVIII.AUDITS 

1. A comprehensive system of planned and 
periodic audits shall be 
carried out to: 

a. Verify compliance with all aspects 
of the QA Program.  

b. Determine the effectiveness of 
the Program.  

2. The audits shall be performed: 

a. In accordance with written procedures 
or checklists.  

b. By appropriately trained personnel 
not having direct responsibilities 
in the areas being audited.

4.11, 13.1, 13.4 

4.11, 13.1, 13.4

4.11, 13.1, 13.4 

4.11, 13.2, 13.4

3. Audit results shall be:

a. Documented.

b. Reviewed by management having 
responsibility in the area audited.  

4. Follow-up action, including reaudit of 
deficient areas, shall be taken where 
indicated.

4.11, 13.6 

4.11.7, 13.6 

4.11,13.7
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APPENDIX II

This appendix provides a matrix of specific plant commitments to QA Program related 
Regulatory Guides and referenced documents and is included in this manual as a 
"quick reference". This appendix is not intended to be all inclusive of all commitments 
and has no specific relationship with the other sections of this manual.  

It must be noted that the information depicted in the appendix reflects only those 
commitments found in Section 1.8 of each plant's (U)FSAR. It must also be noted that 
exceptions/clarifications taken by CP&L to these Regulatory Guides are not indicated 
in the reference and must be obtained from the applicable plant (U)FSARs.  

Regulatory Guides are listed by number, title, and revision applicable to each plant.  
The document primarily endorsed by each Regulatory Guide are also listed with 
revision or date of issue, where applicable, for each plant. If a Regulatory Guide 
and/or an endorsed document is not applicable to a particular plant, it is so noted as 
"N/A" in the appropriate Commitment columns. In cases where Regulatory Guides do 
not endorse specific documents, "none* appears in the corresponding Primary 
Endorsed Documents column.
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CP&L COMMITMENT MATRIX 

APPENDIX II

Reg. Commitments Regulatory Guide Primary Endorsed Commitments 

Guide Documents 

Re 1. Guide Rev. Document Rev 

SHNPP BSEP HBR SHNPP BSEP HBR 

1.8 R2 3/71 9/75 Personnel Selection and Training ANSI N18.1 N/A N/A N/A 
V79 ANSI 3.1 9/79 N/A N/A 

Draft 

1.29 R3 R3 R3 Seismic Design Classification None 

1.30 RO 8/72 8/72 GA Requirements for the Installation and Testing of ANSI N45.2.4 3/72 3/72 3/72 
Instrumentation and Electrical Equipment 

1.33 R2 

1.33 R2 11/72 2/78 GA Program Requirements (Operation) ANSI N18.7 2/76 2/76 2/76 

1.37 RO 3/73 3/73 OA Requirements for Cleaning Fluid Systems and Associated ANSI N45.2.1 2/73 2/73 2V73 
Components of Water-Cooled Nuclear Power Plants 

1.38 R2 3/73 3/73 GA Requirements for Packaging, Shipping, Receiving, Storage ANSI N45.2.2 12/72 12/72 12/72 
and Handling of Items for Water-Cooled Nuclear Power Plants 

1.39 R2 3/73 3/73 Housekeeping Requirements for Water-Cooled Nuclear Power ANSI N45.2.3 3/73 3/73 3/73 
,Plants 

1.54 RO 6/73 Quality Assurance Requirements for Protective Coatings ANSI N101.4 1972 
Applied to Water-cooled Nuclear Power Plants 

1.58 RI 9/80 9/80 Qualification of Nuclear .Power Plant Inspection, Examination ANSI N45.2.6 8/78 8/78 8/78 
and Testing Personnel 

1.64 R2 10/73 10/73 OA Requirements for the Design of Nuclear Power Plants ANSI N45.2.11 6/74 6/74 6/74 
1.74 R0 2f74 2174 OA Terms and Definitions ANSI N45.2.10 5/73 5/73 5/73 
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Supplemental Quality Assurance Requirements for the Design Change Packages 
Associated with Completion of the Units 2 & 3 Spent Fuel Pool Cooling System
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SUPPLEMENTAL QA REQUIREMENTS 

The following is a set of supplemental QA requirements developed for the implementation 

and turnover of Code items associated with the completion and activation of the Unit 2 & 3 

Spent Fuel Pools at Harris Nuclear Plant. This document will be incorporated directly into 

the "Design Requirements" section of the design change packages for the pertinent 
modifications, and then by specific instructions in the appropriate sections (installation, 

testing, turnover, etc) as necessary to ensure that its requirements are implemented.  

1.0 GENERAL 

1.1 Scope 

This document defines the set of QA requirements which will be used to govern the 

engineering, construction and startup of the Section III, Class 3 portions of the Spent Fuel 

Pool Facilities originally intended to service HNP Units 2 & 3. This portion of the plant 

was partially installed during original plant construction, but was suspended subsequent 

to cancellation of these units. The development of a supplement specific to this scope is 

necessitated by the following concerns: 

"* The original N-certificate associated with this program has long since been 

discontinued, and no partial turnover was conducted for the partially installed piping 
and equipment.  

"* The field construction documentation packages for partially installed piping have 

been discarded and are no longer available 

As a result of the above, it is not possible to complete these systems in full compliance 

with Section III utilizing the previously installed piping and equipment. Since the N 

stamping process is the prescribed method for demonstrating quality assurance in 

construction activities, it is necessary to define a suitable alternate program which will 

ensure that the requisite level of quality exists upon completion and turnover. Generally, 

the corporate Nuclear Generation Group's Quality Assurance Manual is of suitable rigor 

to accomplish this. However, the program defined in the corporate QA manual was 

developed to comply with 10CFR50 Appendix B as it concerns operating plants, and was 

not intended to specifically conform to the requirements of Section ITI. For example, the 

corporate QA program outlines condition reporting requirements which govern field 

activities and meets the requirements of Appendix B in this regard. However, this 

program does not integrate involvement of the ANI in documenting adverse conditions, 

nor does it require the ANI to participate in the closeout of adverse condition reports. In 

addition, the current site procedures pertaining to field activities are generally oriented 

towards meeting the requirements of Section XI for inservice inspection, rather than 

Section III.  

To address this issue, a set of QA requirements have been developed and are presented 

herein to supplement the corporate Appendix B QA Program. Generally, these 

requirements were the result of a review of the current corporate Appendix B Quality 

Assurance Program against the requirements of the approved ASME Section LII QA
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Manual utilized for construction of the Harris Nuclear Plant. These requirements are not 
intended to delete or revise any requirements in the corporate QA manual, but rather are 
to provide additional criteria in supplement of the existing program. These criteria will 
be implemented in one of the following manners: 

Revision of site procedures: Since this supplement is not intended to contradict 
approved site procedures, this might be necessary to reconcile conflicts between the 
Supplemental QA Requirements and that of existing site procedures.  

Incorporation through the work control process: When criteria are stipulated that are not 
already reflected in site procedures, it may be more suitable to add these through work 
planning and specific instructions in the work package. The requirements for additional 
involvement of the ANI would be an example of this.  

Procedure revisions will be reflected by markups and inclusion on the Document Update 
Form (DUF), while work package implementation will be accomplished by specific 
instruction in the appropriate section of the modification package (implementation, 
testing, etc.).  

1.2 Responsibilities 

General - Programmatic responsibilities for implementation of the Corporate Appendix B 
program, including the site's Section XI Repair and Replacement Program, are as defined 
in the Corporate Quality Assurance Program Manual and supporting documents, 
including site procedures. The involvement of site organizations as pertains to the 
implementation of these supplemental requirements will be subject to their review and 
approval during the modification approval process.  

AIA (ANI) - The Authorized Inspection Agency is responsible for providing the support 
necessary for implementation of the supplemental requirements described in this ESR.  
Acceptance of these requirements will be based upon NRC review and approval of the 
10CFR50.55a Alternative Plan. Formal AIA endorsement of these supplemental 
requirements from a programmatic perspective will accomplished by review and approval 
of the modification packages which incorporate them.  

Modification Engineer - The Modification Engineer for the affected ESR is responsible 

for implementing the requirements found herein in the most appropriate manner. This 

would include either revision of site procedures or through direct incorporation into the 

modification package, as described above.  

Modification Responsible Engineer - This supplement pertains only to modification 

activities completing construction of the spent fuel cooling systems originally intended to 

service Units 2 & 3. As such, the ultimate responsibility for adherence for this rests with 

the RE for these modifications. Since this supplement will be incorporated into the
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modification packages, the RE is responsible for ensuring that the modification package 
contains sufficient instructions and guidance to implement it as written.  

2.0 DESIGN AND DOCUMENT CONTROL 

2.1 Design Control 

Design Control over the modification design is directed and coordinated by CP&L in 
accordance with corporate and site procedures governing the modification process and 
design activities by outside organizations. This process results in rigorous design review 
process (including independent design verification) by the A/E and detailed owner's 
reviews by CP&L engineering personnel.  

This supplement pertains only to modification activities completing construction of the 
spent fuel cooling systems originally intended to service Units 2 & 3. Generally, it is 
intended that completion of this portion of the plant will be governed by the same 
revisions of the Code that were utilized for original design and construction. To that end, 
the applicable version of the Code associated with a particular aspect of construction, and 
the boundaries of that applicability shall be clearly defined as design inputs in the 
modification packages. Later versions of the Code may be used only with reconciliation 
of any differences between it and the Code that was utilized for original design and 
construction.  

2.2 Design Specifications 

2.2.1 Design specifications will be prepared for all Code stamped items, in accordance 
with corporate and site procedures, and Will be subject to the following 
requirements: 

"* The specification shall clearly delineate Code classification and boundaries 
and the pertinent code revision associated with the item.  

"* The specification shall address Code requirements for data reports, including 
any that may pertain to transmittal to enforcement authorities.  

"* The specification shall fully conform to Section III design requirements.  
"* The design specification shall be certified to be correct, complete, and in' 

compliance with the code by one or more Registered Professional Engineers 
competent in the applicable field of design of components and related nuclear 
power plant requirements. It is noted that some of site's existing design 
specifications date back to the construction era, but may have been revised 
since the plant began operation. In these instances, it is acceptable to use 
previous certified revisions of design specifications, so long as a reconciliation 
of any subsequent revisions is performed to assess design impact and 
integration into the current the Appendix B Program.
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2.3 Design Control 

2.3.1 Design control shall be as directed in the corporate QA program as implemented 
by corporate and site procedures.  

2.3.2 Design of Code stamped items shall conform to the version of the Code which 
would have been utilized during original plant construction. Later versions can be 
utilized only with documented reconciliation. Design criteria of Section III, 
Subsection ND shall apply to all Class 111 piping, equipment and components.  

2.3.3 Subsequent revision to the affected modification packages shall also be subject to 
the supplemental requirements defined herein through completion of construction 
and the turnover process.  

2.3.4 This supplement is "frozen" as it is incorporated into the 10CFR50.55a 
Alternative Plan and approved by the NRC. Design changes and modification
revision packages shall not delete or revise the content or applicability of these 
supplemental requirements, in whole or part, without NRC approval.  

2.4 Applicability of existing site procedures 

2.4.1 It is appropriate to use the site Section XI Repair and Replacement as a guide for 
integration of site procedures with the construction of Code related items.  
Generally, existing site procedures shall apply as if the Code portions of 
construction were being performed as a Section XI Repair and Replacement 
activity. However, where this supplement contradicts existing procedure or 
program requirements, the requirements in this supplement shall take precedent 
and the affected procedure or program be revised as appropriate.  

2.4.2 Welding, including weld procedures, welder qualification, weld material control, 
use and control of welder ID symbols and preparation of Weld Data Reports, will 
be done using the Corporate Welding Manual as invoked and implemented 
through site procedures.  

2.4.3 The ANI shall have the opportunity to review procedures, including those for 
welding and QC, which will be utilized for Code related construction activities 
during the review of work packages prior to field issuance. Likewise, any 
revisions to these procedures which is intended to be utilized in the work package 
subsequent to the initial ANI review shall also be identified to the ANI for his 
review prior to its use.  

2.5 Document Control 

2.5.1 Document Control will be as currently defined in the corporate Appendix B QA 
program for quality related activities and implemented through site procedures.
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2.6 Identification of ASME code Documents 

2.6.1 Purchase requisitions, purchase orders, procedures and other documents generated 
and / or used at the site for fabrication and installation of Code items shall be 
identified as "ASME Section LU1".  

3.0 PROCUREMENT 

3.1 General 

3.1.1 The A/E may provide input into the procurement process, however, all 
procurement will be performed by CP&L under its existing Appendix B Quality 
Assurance Program and implemented by corporate and site procedures.  

3.1.2 Procurement of all code stamped items will be accomplished using approved 
design specifications certified by a Registered Professional Engineer competent in 
nuclear power plant design.  

3.2 Service Contracts 

3.2.1 Service Contracts intended to obtain services associated with the engineering or 
construction of piping and equipment affected by this supplement shall be subject 
to all the rules and requirements of this supplement.  

3.3 Code Stamped Items 

3.3.1 It is intended to complete construction to the version of the Code to which the 
system was originally designed and specified, which governed construction of the 
existing portion of piping and equipment installed during initial plant 
construction. The applicable version of the code associated with a particular 
aspect of procurement or construction and the boundaries of that applicability 
shall be clearly defined in the modification package. Code stamped items shall be 
clearly identified as such in the modification BOM or the Equipment 
Commissioning List. Code stamped items shall be specified and procured so as to 
fully comply with Code requirements, including the use of qualified suppliers 
with appropriate Code certification, and shall be stamped in accordance with code 
requirements.  

The BOM or the Equipment Commissioning List shall, as a minimum, contain the 
following information regarding Code stamped items: 

Commercial information which sets forth items, quantities, terms, conditions, etc.  
as appropriate, as well as the approved Design Specification(s) which defines the 

engineering and quality requirements.  

3.3.2 Any exceptions to the Design Specifications taken by the supplier with regard to a 

Code stamped item shall be reconciled by revision to the affected Design
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Specification prior to proceeding with procurement. Any such revision to the 
Design Specifications would be prepared, reviewed and approved as set forth for 
the original specification.  

3.4 Qualification of Suppliers 

3.4.1 Qualification of Suppliers of materials and services shall be accomplished in 
accordance with the existing CP&L Appendix B Program in accordance with 
approved plant procedures. All suppliers must be verified as being on the 
approved supplier's list for the scope of supply and holding active certification 
from the ASME for any Code items being procured.  

4.0 RECEIVING INSPECTION 

4.1 Code stamped items 

Inspection, examination and acceptance of Code items shall be accomplished in 
accordance with corporate and site procedures. Receipt activities shall be 
documented in the form of a Receipt Inspection Report (RIR). Items accepted 
shall be appropriately tagged / labeled.  

Nonconformances noted during receipt inspection shall be reported via Condition 
Report (nonconformance) initiation, and the affected items placed on hold or 
rejected. When the vendor's data package is missing or deficient, the item will be 
placed on hold pending the delivery of the missing information or resolution of 
the deficiency.  

When conditions warrant, Conditional Release requests may be granted to permit 
progression of work involving a nonconforming item awaiting resolution. When 
this occurs, it will be processed and approved in accordance with existing site 
procedures. The ANI will be provided with the closure documentation for any 
conditional releases affecting Code stamped items or Code related construction.  

5.0 STORAGE AND PROCESS CONTROL 

5.1 Storage 

Storage requirements for Code stamped items will be clearly identified in the Design 
Specification. Storage control through manufacture and shipment will be governed by the 
procurement process.
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5.2 Equipment Commissioning Plan 

5.2.1. General 

This section prescribes the methodology which will be followed in commissioning 
previously installed equipment in support of completing and activating the C & D 
Spent Fuel Pools. The subject equipment was installed during the original site 
construction effort for Unit 2 & 3 fuel storage and handling activities, and was 
spared in place when these units were cancelled. This equipment was never 
incorporated into the operating unit nor has it been formally maintained under 
controlled storage conditions since that time. Note that the equipment in question 
(including Code related equipment) was procured to applicable design and quality 
assurance requirements, and this plan does not take exception to any of these 
requirements. Rather this plan prescribes a set of criteria which will ensure that 
the equipment in question will meet the applicable requirements of Appendix B 
and is capable of performing its intended function in the completed design.  

5.2.2 Field Walkdown / Scope Development 

Scope development is accomplished by performing a detailed field walkdown and 
comparing the modification design to the field condition. The entire list of 
previously installed equipment (both Code and non-Code related) which is 
anticipated to be used in the completed design will be compiled to comprise the 
scope of the Equipment Commissioning Plan. Note that this plan is not limited to 
mechanical equipment, and will include civil (pipe supports, penetrations), I&C 
(instrument racks, instrumentation, tubing) and electrical (cables, conduit, cable 
trays, equipment ground connections) as well. Each item in scope will be 
identified and individually dispositioned in the modification package.  

5.2.3 Document Review / Retrieval 

A document retrieval and review process will be included in the matrix of 
commissioning requirements to ensure that required quality assurance information 
is on hand. Generally, equipment commissioning matrix documentation 
requirements will be consistent with that of the original procurement effort. In 
particular, all Code documentation requirements (including Code data reports) 
must be satisfied for Code items. Records required for commissioning fall into 
one of two categories, which are discussed as follows: 

(a) Procurement Documentation 
This documentation pertains to the information which was originally used to 
procure the equipment in question and the vendor quality packages which were 
supplied with the item in response. These records are required to establish 
traceability and verify that required vendor quality assurance documentation and
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quality releases are on file. Generally, this information is available in the Receipt 
Inspection Report (RIR) generated at the time the item was received. It is not 
acceptable to assume that the necessary information must have been received and 
is in order by virtue of its being installed in the field under control of the 
construction program, as it would have been possible to have issued the item to 
the field with a conditional release with outstanding quality related issues 
pending. All Code equipment must have traceability to the Code Data Report(s) 
for its construction.  

(b) Field generated records 
Construction records must be reviewed to ascertain to what extent the existing 
field condition was documented as being complete and satisfactory. Generally, 
this information exists in the equipment installation packages and has been 
maintained in document control for the major pieces of equipment in question.  
Once the equipment installation records have been retrieved, these must be 
compared against the field condition to verify that the installation as accepted has 
not been subsequently altered. Previous construction activities can be accepted 
for use in the modification implementation effort to the extent that required 
installation documentation exists and is verified to conform to the field condition.  

In the event that records are found to be missing or deficient, an assessment is 
performed to determine what installation can be accepted by virtue of retest or re
inspection, or by use of alternate methods of verification. Alternately, the 
implications of the documentation deficiency can be evaluated to determine the 
potential impact to quality. Any such evaluation used to accept field conditions in 
the absence of required information must be formally documented and subject to 
design review as appropriate. Except as-specifically provided in the 10CFR50.55a 
Alternative Plan for records of field installation of piping, this equipment 
commissioning plan is not intended to take exception to Code requirements 
pertaining to equipment installation or documentation requirements. Given this 
single exception, an evaluation of a deficiency is not allowed to stand in lieu of 
installation records which are deemed to be specifically required by Section III of 
the ASME B&PV Code.  

5.2.4 Development of examinations, tests and acceptance criteria 

The Equipment Commissioning Matrix shall specify any additional activities 
necessary to ensure the requisite level of quality assurance in light of the lack of 
formal controls on storage and handling since this equipment was initially 
installed. Development of these activities will include the following: 

"* Field verification of equipment identification against procurement documentation.  
In the case of Code related equipment, traceability will be established to the Code 
Data Report(s) and National Board Registration.  

"* Physical inspections, testing, etc., as required to verify that lack of controlled 
storage conditions and regular maintenance has not caused any condition affecting
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quality. Commissioning criteria shall include consideration of corrosion, fouling, 
aging, radiation exposure, etc. For Code requirements, any degradation identified 
would be assessed in terms of Code requirements, with acceptability based on 
demonstrated compliance with those requirements.  

U Physical inspections and considerations necessary to ensure that plant activities 
since construction have not resulted in any condition potentially adverse to quality 
(scavenging of parts, introduction of foreign material, damage from personnel and 
equipment traffic, etc). For Code equipment and piping, these criteria will 
specifically consider Code required attributes, with acceptability based on full 
Code compliance.  

5.2.5 Repair of Deficiencies 

Repair of any deficiencies shall be done in accordance with approved procedures.  
Since Code items in the scope of this equipment commissioning plan are supplied 
as completed Section m components from the vendor under that vendor's NPT 
Stamp Program, repairs to these items meet the definition of "Repairs" in ASME 
Section X) and shall be accomplished under the site's Section XI Repair and 
Replacement Program.  

5.2.6 ANI Involvement 

Code stamped equipment and related commissioning requirements will be 
specifically identified as such in the modification package in order to facilitate the 
system certification process. Provisions shall be made to ensure that any work 
packages generated to commission Code-equipment are made available for ANI 
review subsequent to work completion.  

5.2.7 Revising or Altering the Equipment Commissioning Plan 

Generally, this equipment commissioning plan does not take exception to Code or 
quality requirements, but rather prescribes a dedication process which will ensure 
that all such requirements are met in light of the lack of storage control for the 
equipment it addresses. The sole exception is with regard to field installation 
records for Code related piping, which are no longer available and are the subject 
of a 10CFR50.55a Alternative Plan currently under review by the NRC.  
Acceptance of the field installation of this piping is contingent upon approval of 
this Alternative Plan by the NRC, and revising the Equipment Commissioning 
Plan with regard to piping acceptability may require prior notification of the NRC.  
Otherwise, this plan does not take exception from design or quality requirements 
(including ASME Code requirements), and authorization for its use and any 
revisions to it are provided under 10CFR50.59.
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5.3 Process Control 

Process control sheets are utilized to establish measures to ensure that processes, 
including welding and heat treating, are controlled in accordance with the Code 
and are accomplished by qualified personnel using qualified procedures.  
Generally, process control sheets for Code related construction activities will be 
as provided for under the site's procedures. Additional process control sheets are 
found in the Corporate Welding Manual and Corporate NDE Manual, as invoked 
and implemented by site and corporate procedures.  

The ANI will review process control sheets for code related construction activities 
before they are issued to the field for construction. The ANI will have the 
opportunity to add any inspection hold points deemed necessary at this time. All 
process control sheets for Code related construction activities will be reviewed 
and accepted by the ANI subsequent to completion of field activities.  

The hydrostatic test pressure used for pressure testing shall be required to meet 
Section mII requirements, as opposed to those specified in Section XI. The process 
control sheets for hydrostatic testing shall reflect the more stringent test criteria.  

Nonconforming field conditions will be controlled by site work process control 
and condition reporting procedures. The ANI will be notified of any condition 
reports initiated against code related construction activities, and will verify any 
such items are resolved prior to signing off the process control sheets for final 
acceptance.  

Identification tags or markings shall be retained on each code item. When it is 
necessary to cut or transfer an item during code related construction, material 
identification shall be transferred to the affected piece prior to cutting. This 
activity shall be witnessed by QC and appropriately documented in the work 
package.  

5.4 Modification Implementation Procedures 

5.4.1 Modification procedures are being utilized for code construction (in the context of 
this ESR) will be those presently existing for use with the site's Section XI Repair 
and Replacement Program, subject to the supplemental requirements prescribed 
herein.  

5.5 Start-up Procedures 

5.5.1 Detailed start-up procedures will be developed and included in the affected 
modification package. Review of start-up procedures, including QC review, will 
be documented by review and signature approval as part of the modification 
approval process.
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6.0 WELDING CONTROL 

6.1 General 

Welding activities associated with Code construction, including welding procedure 
qualification, weld materials procurement and control, welding equipment control, 
qualification of welders, weld process control and post weld heat treatment activities shall 
be controlled in accordance with the Corporate Welding Manual by the Plant Welding 
Engineer and the Plant Operating Manual. Welding may be performed by Contractors 
provided that the contractor is fully qualified to CP&L's welding program for the specific 
welding or welding related activity being performed.  

Contractor's not qualified to and working under CP&L's Corporate Welding Program 
may only be used for Code welding activities for which they maintain their own program 
having the appropriate ASME certification. In this case, a service contract must be 
provided which authorizes the Contractor to invoke his program for the subject scope of 
work.  

Work packages involving welding activities associated with Code construction will be 
reviewed by QC and the ANI prior to field issuance to ensure that appropriate hold points
are included. Weld Data Reports shall be generated for any such welds per the Corporate 
Welding Program, and hold point inspections shall be accepted by QC and the ANI by 
signature and date on the WDR.  

7.0 CONTROL OF EQUIPMENT, TOOLS, GAUGES AND INSTRUMENTS 

7.1 General 

Equipment, tools, gauges and instruments specified for calibration control shall be 
identified, stored, calibrated, and maintained in accordance with site procedures.  
Calibrations and adjustments shall be accomplished at prescribed intervals and against 
certified standards having known valid relationships to national standards. If no national 
standard exists, the equipment manufacturer's recommended standard shall be used.  
Recalibration shall be performed any time the accuracy of an instrument is suspect.  

Traceability shall be maintained between the instrument and equipment or item being 
tested. The instrument identification number shall be recorded on the appropriate process 
control documentation. In the event an instrument is found to be out of calibration, a 
Condition Report must be initiated and an evaluation shall be performed to identify and 
disposition any suspect inspections, examinations, and test results.
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8.0 INSPECTION, TESTS and NONDESTRUCTIVE EXAMINATION (NDE) 

8.1 General 

NDE activities associated with Code construction, including NDE procedures, 
qualification of personnel and control of inspection and test equipment shall be 
accomplished as provided in the Corporate NDE Manual. NDE procedures and 
acceptance criteria are provided in the Corporate NDE Manual for both original 
construction code and Section XI requirements. NDE shall be performed on all Code 
related construction activities in these modifications consistent with Section III 
requirements, and all such NDE shall utilize Section m acceptance criteria.  

8.1.1 Process Control 

Inspection, test and examination requirements shall be defined in the work 
packages and documented on appropriate process control sheets. These packages 
will be reviewed by the QC and ANI prior to field issuance. Work will not 
progress past established QC and ANI hold points until the hold point is accepted 
by signature and date by the QC inspector or ANI.  

8.1.2 ANI Review and Approval of NDE Documentation 

Records of inspections, tests and examinations containing QC and ANI hold 
points will not be considered completed until all such hold points are satisfied and 
the ANI has completed his inspection and signed and dated the process control 
sheets.  

9.0 CODE DATA REPORT AND CERTIFICATION 

9.1 General 

The piping systems completed under these modifications will not be eligible for N 
stamping due to issues pertaining to the discontinuance of the original construction 
program and missing documentation. However, these systems will undergo a 
certification process similar to N stamping. Installation of Code piping, equipment and 
components will be documented on an ASME Section III data report "equivalent form".  
This form will be comparable to an NIS-2 form associated with Section XI repair / 
replacement activities, and PLP-605 can be used as a guideline for its completion. All 
work packages for installation of Code equipment shall be clearly identified as such, and 
provided to the ANI for review prior to field issuance and again upon completion of work 
activities. Completed and approved documentation pertaining to Code related 
construction, including field generated records and vendor data packages, shall be 
compiled in packages pending the review of the ANI for system turnover.
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The ANI will review the documentation and certify completeness and conformance with 
the requirements of the corporate Appendix B Manual and these supplemental 
requirements prior to system turnover. Since these supplemental requirements will be 
implemented either by procedure revision or modification instruction, this certification 
will be accomplished by verifying that all Code related activities were conducted and 
documented in accordance with site procedures and the requirements of the modification 
package. The specific list of items reviewed to determine completeness and conformance 
will be provided as an attachment to this certification. Similar to the N-5, this listing will 
constitute the boundaries of the completed construction which would have normally been 
N-stamped.  

The completed certification of the affected piping, equipment and components will be 
included in the modification documentation package as a permanent QA record.  

10.0 NONCONFORMANCE AND CORRECTIVE ACTION 

10.1 Nonconformance and corrective actions will be addressed within corporate and 
site procedures, including those associated with procurement, work control and 
condition reporting. Satisfactory resolution of any non-conformances or adverse 
conditions associated with code stamped items or code related construction 
activities will be verifiable by the ANI and all other responsible parties prior to 
turnover.  

11.0 RECORDS CONTROL AND RETENTION 

11.1 Records control and retention will be as directed by site work control and 
document control procedures, except as related to the ANI's role in certification as 
described herein.  

12.0 AUTHORIZED NUCLEAR INSPECTOR 

12.1 The services of an AIA shall be used as described herein. It is noted that a 
qualified ANT would be necessary for Section III construction activities, while an 
ANTI is involved when performing repair and replacement activities under Section 
XI. Since elements of both are associated .with this modification, dual 
qualification will be required for the AIA's site representative involved with this 
modification. Signoffs for this individual will reflect this dual qualification (ANT 
/ANT).
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13.0 REVIEW, CONTROL AND REVISION OF SUPPLEMENTAL QA 
REQUIREMENTS 

13.1 These supplemental requirements as incorporated into the modification design and 
approved therein will become part of a 10CFR50.55a Alternative Plan and therein 
subject to NRC review and acceptance. Since NRC acceptance for the alternative 
plan represents the authorization for these supplemental QA requirements, 
revision to these requirements can only be accomplished by submittal and review 
of the NRC as a revision to the Alternative Plan. Exceptions would be allowed 
only for revision to items which comply with all Code and Regulatory 
requirements and are provided for completeness and clarity (see Equipment 
Commissioning Plan), or administrative or clerical changes which do not affect 
technical requirements.
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Introduction 

The basis for the overall quality assurance program used by Carolina Power & Light Company 
for the design and construction of the Shearon Harris Nuclear Power Plant is described in the 
PSAR. PSAR Section 1.8 states that "The Carolina Power & Light Company Quality Assurance 
Program for the engineering and construction of the Shearon Harris Nuclear Power Plant, which 
includes the quality assurance programs for both Ebasco and Westinghouse by reference, is 
structured with regard to safety-related equipment in accordance with the eighteen criteria of 
Appendix B to 10CFR50. In addition, the subject Program is structured in accordance with 
ANSI N45.2 and thereby Regulatory Guide 1.28 ... ". The PSAR further states that the "Shearon 
Harris Nuclear Power Plant Quality Assurance Plan" was replaced by the "CP&L Corporate 
Quality Assurance Program" on Aprill, 1974, and provides a cross reference on how the subject 
plan met the criteria of 10 CFR50 Appendix B.  

Certain aspects of Shearon Harris Nuclear Power Plant construction were subject to QA 
requirements beyond those outlined in the CP&L Corporate QA Manual. Since CP&L was not 
only the Owner, but also the constructor, installer and a fabricator of Code items for the 
Shearon Harris Nuclear Power Plant, an additional set of QA requirements were required to be 
developed, reviewed, approved and implemented specifically in order to obtain the required 
ASMIE Certificates of Authorization. ASME Code Section III, Subsection NA requires that an 
applicant for a Certificate of Authorization develop a QA program and implementing procedure 
specific to the proposed scope of work, and that the "the applicant shall request the Society to 
evaluate this procedure and Program prior to the issuance of a Certificate of Authorization." 
For construction of the Shearon Harris Nuclear Power Plant, CP&L met this requirement by the 
formalization of its "ASME Quality Assurance Manual". Section 1. 1 of this manual (Scope) 
states that 

"This manual provides measures to assure compliance with the requirements and rules of 
the ASME Boiler and Pressure Vessel Code, Section III, Division 1, Nuclear Power Plant 
Components. This Manual shall be applied to activities associated with plant items and 
services for which compliance with the rules of the ASME Code, Section III, is 
applicable".  

It is important to note that, while the CP&L ASME Quality Assurance Manual may have shared 
certain common facilities, procedures, personnel, etc. with the overall site QA program, it did not 
rely on the larger program to demonstrate compliance with Code requirements. The CP&L 
ASME Quality Assurance Manual was specifically the QA Program reviewed and approved by 
the ASME for the purpose of granting N, NA and NFP Certificates of Authorization to CP&L for 
the Shearon Harris Nuclear Power Plant, and the program regularly subjected to ASME audit in 
order to maintain those authorizations. Therefore, in formalizing a QA Program for the 
completion of Construction of the Unit 2 Spent Fuel Pool Cooling Systems, it is appropriate that 
the requirements of this CP&L ASME QA Manual be compared against those of the current 
Corporate Appendix B QA Program. The results from this comparison would provide the basis 
for a set of "Supplemental QA Requirements", which would be used to facilitate completion of 
construction in accordance with Section [II to the extent feasible, given the issues of missing 
documentation and no partial turnover for previously installed equipment.
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 

Manual Section 
No. III

1.0 Scope

The Construction QA manual was intended 
to provide measure to assure compliance 
with the requirements and rules of the 
ASME Boiler and Pressure Vessel Code, 
Section III, Division 1, and was structured in 
accordance with the requirements of Section 
NA, Subsection NA-4000. This manual was 
applicable to activities associated with plant 
items and services for which compliance 
with Section 111 was mandatory.

The Corporate (Appendix B) QA Manual 
(QAM) establishes measures for assuring 
that organizations performing safety-related 
-activities perform their responsibilities in a 
manner which results in safe nuclear power 
production. This manual also establishes 
QA programs for certain non-safety related 
areas of the plant, such as Rad-Q, FP-Q and 
Quality Class B. The Corporate QA Manual 
is not inclusive, but is intended to be used in 
conjunction with Section 1.8 and 17.3 of the 
FSAR to define the overall program and 
effect the development of procedures that 
implement that program.

Identifies CP&L as the Owner, as well as the Written with CP&L as Owner / Operator 
constructor, Installer and Fabricator (Ref. REG-CPL-000; CP&L Quality .  

Assurance Program Policy)

Specifies that supporting companies shall 
operate in accordance with QA programs 
which are in compliance with this manual

Supporting company's activities will be 
directed either by contractural agreement or 
the supplier's QA program reviewed / 
approved by CP&L before issuance of PO or 
contract. (QAM 4.4).

The CP&L Corporate QA Program meets the eighteen QA 
criteria in Appendix B and is also the umbrella QA 
program for the site ASME Section XI Repair and 
Replacement Program. Much as would have been done at 
original construction, it is CP&L's intention to use the 
Corporate QA Program as the umbrella program to 
complete and activate the Unit 2 Spent Fuel Pools, 
augmenting this program with supplemental requirements 
extracted from the ASME QA Manual with the intent to 
achieve compliance with Code requirements to the extent 
feasible. NA-4133.2 defines the requirement for the AIA 
to review any significant changes to the ASME QA 
program. The design change package(s) for this activity 
will be subject to ANI review / approval. This will include 
review of the supplemental QA requirements and the 
turnover / certification process.  

No ongoing construction program in place. CP&L 
proposes to complete construction under Appendix B 
program much as would be done if repaired / replaced 
under Section XI, but using more stringent Section III 
criteria 

QAM requires that an ASL be maintained, this is 
accomplished under MCP-NGGC-0406. MCP-NGGC
0406 also requires that contracts either utilize a CP&L 
approved program or that the CP&L program be invoked 
Existing program ensures that supporting companies 
operate either in accordance with the CP&L QA manual or 
their CP&L approved program. No supplement required.

1.1.1

1.1.2

1.!.3
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Specifies that the Constructor shall operate 
in accordance with this manual (no separate
QA program)

All construction activities in the scope of the Alternative 
Plan shall be accomplished in accordance with the CP&L 
QA program or a CP&L approved QA program.

1.2 Responsibility 
for the QA 
Program 

1.3 Organization 
and 
Responsibilities

Responsibility for the Quality Assurance 
Program with Senior Vice President - Power 
Supply and Engineering & Construction.  

As shown in organization chart of the era.  
Predictably, this chart reflects the 
departments and personnel typical of a 
construction oriented organization, such as 
the Harris Plant Construction Section, and 
numerous management positions specific to 
the construction effort.

QA Program approved by the Senior Vice 
President, Nuclear Generation Group (Ref.  
NGGM-PM-0007; QAM 2.2) 

As described in FSAR 17.3, an organization 
fairly typical of operating plants. One 
noteworthy change from the construction 
organization is the transition to relying on 
the principle that the line organization has 
the primary responsibility for quality and 
safety. As such, the functions of the QA I 
QC Section which existed during the 
construction era are now largely satisfied by 
continual self-assessment, with evaluation / 
oversight of this program being provided by 
the Nuclear Assessment Section. (Ref.  
FSAR Section 17.3.1. 1)

Comparable level of management responsibility. No 
supplement requirements needed.  

No changes to the site organization to be implemented as a 
result of this activity.
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No. IIII

1.4 Training and 
Qualification 

1.5 Delegation of 
Responsibility

Each Dept Manager for the Construction 
Site and General Office responsible for 
developing procedures for training and 
indoctrination. As a minimum, personnel 
will be trained in this QA Manual, 
supporting procedures and subsequent 
changes.  

Allows delegation of responsibility for any 
activity delineated in the manual

Each Dept head responsible - personnel 
performing activities affecting quality shall 
be indoctrinated and trained such that they 
are knowledgeable in the applicable quality 
related procedures and requirements. (QAM 
7.4.2) 

Requires that the authorities and duties of 
persons and organizations performing 
activities affecting quality be clearly 
established and delineated in writing. (QAM 
2.4)

2.0 Design and Document Control

Specifies CP&L participation in design, 
including maintaining control over 
engineering activities, reviewing, approving 
A/E and selected NSSS designs, directing 
document distribution, generating / updating 
design documents in accordance with 
authorizing procedures

Defines requirements for design control, 
including interface with design organizations 
(QAM 3.10)

CP&L responsible for design control for out-sourced 
design work, and performance of reviews as necessary to 
accept design products from outside organizations and 
assume responsibility for the design. (Ref. EGR-NGGC
0005) For this activity, design performed by A/E (Bechtel) 
through approved interface agreements. Implementation of 
the Alternative Plan integrated into the design change 
packages through Bechtel and subject to CP&L owner's 
review.

2.1 Design 
Control by 
Engineering 
Organization

During the construction era, procedure TP-25, "Training of 
Supervisory and Technical Personnel in Implementation of 
ASME N Stamp Program" was developed to indoctrinate 
personnel in the CP&L N Certificate Program. The scope 
of the SFP Activation Project is not such that a large scale 
training effort is warranted, rather, training classes shall be 
held for supervisory and technical personnel which are 
directly responsible for the design, installation, startup and 
turnover of the Unit 2 Spent Fuel Pools. The purpose of 
this training will be to indoctrinate these key personnel on 
the Alternative Plan and its impact on the construction 
effort.  

No specific delegation of responsibility proposed for this 
activity. Any special roles or duties of key personnel 
responsible for implementing the Alternative Plan shall be 
defined in the "Supplemental QA Requirements" and 
incorporated into the modification package for that 
activity.
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No. IIII
2.2 Design 
Specifications.  
Calculations, 
Stress and / or 
Design Reports 
Section 2.2.1

Lqists specific requirements for Design 
Specifications, calculations, design reports

Requires certification of the Design 
Specification by one or more Registered 
Professional Engineers competent in the 
applicable field of design of components and 
related nuclear power plant requirements.  

CP&L has responsibility for assuring that 
copies of the certified Design Specifications 
are maintained and made available for the 
ANI and the NC enforcement authority 
having jurisdiction before Code items are 
placed into service

Requires that measures be established to 
assure that applicable requirements are 
translated into design documents. (QAM 3.3, 
3.4)

Requires that measures be established to 
assure that applicable requirements are 
translated into design documents. (QAM 3.3, 
3.4) Has no comparable requirement 
regarding certification of design 
specifications by Professional Engineers 

Requires that Design Specifications, as QA 
records , be maintained and retrievable in 
facilities that prevent deterioration, damage 
or loss. No ongoing requirements for 
reviews by the ANI or state enforcement 
authorities.(QAM 14.3)

Overall design requirements for the design change package 
provided in EGR-NGGC-0005. Procedural requirements 
for content of design specifications found in ENP-013, and 
for calculations in ENP-01 1. ENP-013 requirements 
pertaining to content of specifications of similar rigor to 
that found in the ASME QA Manual. Also, note that per 
ENP-013, procurement specifications for Q-List equipment 
shall comply with the applicable sections of ANSI 
N45.2.13, Section 3.2.  

Requires review/ approval of design specifications and 
design change packages; PE certification of specifications, 
calcs or design change packages not required under ENP
013, ENP-0 II or EGR-NGGC-0005. Supplemental QA 
requirements for implementing Alternative Plan to require 
that design and procurement specifications associated with 
Code portions of design change be subject to PE 
certification. Note that this is generally not a significant 
issue, as most of these specifications have not been revised 
since the construction era.  

Design specifications, design change packages, 
calculations, etc. are available in Document Control for 
review by ANI and other authorities and agencies. NC 
State Dept of Labor Boiler and Pressure Division has been 
briefed on the Alternative Plan and will conduct an 
independent review for the purpose of granting variance, 
relief from State requirements as deemed appropriate.

2.2.2 

2..2.3
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No. III
Z.'.14 I he aDDrove! desian oreanization Renuires that measures he etahlihshd to

assure that applicable requirements are 
translated into design documents. (QAM 3.3, 
3.4) 

No N Certificate requirements associated 
with current program; however, CP&L as 
the licensee does maintain ultimate 
responsibility for configuration / design 
control issues.

N/A

N/A

responsible for Code items shall provide 
Design Specifications that are in accordance 
with Code.

CP&L as the N Certificate Holder, is 
responsible for the design of piping systems, 
etc., and the adequacy and completeness of 
design documents. CP&L shall be 
responsible for assuring that Stress and or 
Design reports are prepared as set forth in 
the Code.  

Requires review of the Certified Stress 
Report 

Lists requirements associated with 
modifications of any design document from 
the revision used in preparing a Stress 
Report

ENP-013 requires that codes and standards to be utilized in 
the design, fabrication, testing, delivery, and inspection of 
specified equipment, components and materials be 
appropriately identified, and that codes or standards and 
their effective dates are consistent with regulatory and 
plant modification requirements.  
Supplemental QA requirements developed for this project 
specifically require that the modification design fully 
conforms to Section III design requirements.  

Code portions of scope are Class 3. No formal stress 
reports required per ASME Section 1II requirements.  
Design inputs and parameters are delineated in the design 
change per EGR-NGGC-0005. Piping stress calculations 
are provided for the design as appropriate.

No formal stress reports required. Design, including 
piping stress calculations, subject to plant review and 
approval per site procedures.  

No stress report is required. Nonetheless, modification, 
review and approval of any design document at HNP is 
accomplished in accordance with applicable plant .  
procedures which ensure the appropriate level of scrutiny 
is applied. Also, note that an electronic records 
management system (NRCS) serves to track document 
revisions and impacts to affected documents (Ref. NGGD
0300, PLP-202).

2.2.5

2.2.6

2.2.7

I
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No. I 
2.2.8 Addresses requirements for Code Class I N/A N/A, since scope is limited to Section 111, Class 3 only.  

and 2 steam and feedwater systems.

2.3 Design 
Changes 
2.3.1

2.3.2, 2.3.3, 2.3.4 

2.4. Site 
Generated 
Specifications, 
Drawings and 
Procedures 
2.4.1

Design changes shall be controlled in 
accordance with design control measures 
applied to the original design and require 
review / approval by the organization 
performing the original review. Design 
change approval required prior to final 
acceptance by QA/QC and the ANI. The 
design organizations and CP&L are 
responsible for design changes

Defines process for generating design 
changes (Field Change Request / Permanent 
Waiver) 

This section deals with requirements for 
generation of documents associated with 
assembly, fabrication and installation of 
Code items at the construction site.

Design changes controlled in accordance 
with design control measures which require 
consideration of design requirements. (QAM 
3.3, 3.4)

Defines process for generating design 
changes (QAM 3.5) 

Generation and approval of site documents 
per applicable site procedures (QAM 6.0)

Appropriate level of design change control exists in current 
program. Design change packages from outside suppliers 
subject to CP&L reviews. (Ref. EGR-NGGC-0003, 0005) 
Relative to the "Supplemental QA Requirements" 
associated with the Alternative Plan and subject to NRC 
approval, these will not be changed without notification / 
submittal to the NRC as appropriate. Also, note that the 
turnover process integrated into the modification package 
in the form of "Supplemental QA Requirements" requires 
that the ANI certify that all Code related activities were 
conducted and documented in accordance with applicable 
procedures and the modification package. These measures 
will ensure that design changes are fully approved prior to 
final turnover and declaration of operability.  

Changes to design package controlled per EGR-NGGC
0005, will be processed as a revision and subject to 
appropriate level of reviews. Appropriate level of design 
change control exists. No supplement necessary.  

Generation of documents accomplished per modification 
requirements and plant procedures consistent with 
Appendix B requirements. No supplement necessary.
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No.
2.4.1.1 Measures shall assure that documents and 

changes are reviewed for adequacy by 
authorized personnel and are available for 
use at the location where the activity is 
performed.

Documents shall be reviewed by appropriate 
personnel.  

Copies of documents applicable to Code 
items shall be made available to the ANI and 
enforcement authority.  

The Discipline Managers have overall 
responsibility for control and development 
of site-generated specifications used for field 
procurement or fabrication of Code 
activities.

Requires that measures be established to 
assure that activities affecting quality are 
reviewed prior to issue and to control the 
issuance of documents. (QAM 6.1, 6.4.4.  
14.4) 

Requires that measures be established to 
assure that designs and procedures are 
reviewed to ensure appropriate criteria and 
design inputs have been specified. (QAM 
3.4.2, 6.4.4) 

Requires that Design Specifications, as QA 
records , be maintained and retrievable in 
facilities that prevent deterioration, damage 
or loss. No ongoing requirements for 
reviews by the ANI or state enforcement 
authorities.(QAM 14.3). All documents 
associated with Code activities will be 
available in Document Control..  

Defines responsibilities and requirements for 
the development and control of design 
documents. (QAM 3.3, 3.4, 3.5)

2.4.1.2 

2.4.1.3 

2.4.2

Generation, review, approval and retention of design 
documents controlled per corporate and site procedures.  
NRCS provides tracking for revision level and outstanding 
impacts. Appropriate level of design review and control of 
design documents exists. No supplement necessary.  

Review requirements for documents defined in site and 
corporate procedures. (Ref. EGR-NGGC-0003) 
Appropriate level of design review exists. No supplement 
necessary.  

The design change packages, including revisions 
associated Code activities, will be subject to ANI review 
and approval per the requirements of EGR-NGGC-0005.  
Records will be provided to the NC DOL Boiler and 
Pressure Division as needed to support their review of this 
activity.  

Responsibility for specifications in accordance with ENP
013. Adequate level of responsibility exists. No 
supplement necessary.
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Mn Seci ASME QA Manual Corporate Appendix B QA Program Reconciliation.  

No. III
2.4.2.1, 2.4.2.2, 
2.4.2.3

2.4.3

2.4.4,2.4.4.1, 
2.4.5

Delineates specific requirements associated 
with content, review and approval of site 
generated specifications. Requires that 
design specifications for Code items be 
certified by PE

The Manager -QA Services has overall 
responsibility for development and control 
of Corporate Quality Assurance Dept.  
procedures.  

Defines responsibility for development and 
approval of Construction administrative, 
technical, work and startup procedures 
related to Code items.

Requires that measures be established for 
selection and review for suitability of 
application of materials, equipment and 
processes that are essential to safety related 
functions of structures, systems and 
components. (QAM 3.4, 3.5)

Quality assurance integrated into line 
organization procedures and processes.  
NAS provides oversight; evaluates 
performance / effectiveness. (FSAR 
17.3.1.1) 

Requires procedure development and 
adherence for items affecting quality (QAM 
6.4). Also, CP&L complies with Reg. Guide 
1.33 as described in FSAR Section 1.8.

Site generated specifications per ENP-013; requires that 
codes and standards to be utilized in the design, 
fabrication, testing, delivery, and inspection of specified 
equipment, components and materials be appropriately 
identified, and that codes or standards and their effective 
dates are consistent with regulatory and plant modification 
requirements.  

ENP-013 requirements pertaining to content of 
specifications are of similar rigor to that found in the 
ASME QA Manual. Also, note that per ENP-013, 
procurement specifications for Q-List equipment shall 
comply with the applicable sections of ANSI N45.2.13, 
Section 3.2. Supplemental QA requirements states that all 
design specifications for Code items will be PE certified.

No supplement necessary.

Specific administrative requirements are included in the 
"Supplemental QA Requirements" including the role of the 
ANI in Code related activities and defining the turnover 
process. Startup procedures shall be provided as 
appropriate in the design change packages for the work 
involved.
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No. II1 
2.4.6 Defines resvonsibilities and process for Defines renuirements for design control Prenaration and control of desian drawinais / sketches

2.5 Site 
Document Control 
Section 
2.5.1

2.5.2, 2.5.3

preparation. review, approval and revision of 
instrument isometric sketches. Defines 
process for red ink changes to these 
drawings, as well as criteria for rerouting 
without "red-lining".  

Defines records management methods for 
distribution and control of specifications, 
drawings and work packages. Requires that 
documents issued "for info only" be 
appropriately stamped to preclude using for 
construction.  

Requires that document revisions be 
controlled in accordance with measures, 
including review and approval authorities, 
applied to the original document. Requires 
that provisions be made to assure that 
current revisions of documents are available 
for use. Defines distribution transmittal 
requirements.

(QAM 3.3, 3.4) 

Requires that measures be established to 
control the issuance of documents which 
prescribe activities affecting quality (QAM 
6.1, 6.34, 14.4)

Requires that measures be established to 
control the issuance of documents which 
prescribe activities affecting quality (QAM 
6.1, 6.34, 14.4)

accomplished by ENP-012. Changes to approved design 
sketches accomplished through ESR revision process.  
Latitude for rerouting without drawing change limited to 
tolerances; defined in MMIP-003. Appropriate level of 
design control exists. No supplement necessary 

Records management processes for distribution and control 
defined in RMP-002, 006. Verification of working 
document requirements provided in PLP-202. No 
supplement necessary

Procedural requirements for verification of working 
documents found in PLP-202, use of NRCS allows real 
time verification of revision level and affected documents.  
Control and distribution of documents / revisions 
accomplished through RMP-002 and related procedures.  
Current program provides adequate assurance that 
revisions are properly controlled, and that design and 
construction activities are accomplished using the latest 
effective document revision. No supplement required.
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No. I
Section 2.6 
Identification of 
ASME Code 
Documents 
2.6.1,2.6.2

3.0 Procurement 

3.1 Service 
Contracts 

3.2 Procurement 
by the A/E 
3.2.1 - 3.2.12

Requires that Purchase Requisitions, 
purchase orders and procedures used for 
fabrication and installation of Code items be 
identified as ASME Section III.

Defines requirements for services contracts, 
including those for engineering consultants 
& A/Es and Constructor and I or 
Construction Manager 

States that the A/E is responsible for 
procurement of Code stamped items on 
behalf of CP&L, outlines bid and evaluation 
process for suppliers.

Requires that procurement control measures 
be established such that applicable 
regulatory requirements, design bases, etc 
are suitably included or referenced in the 
procurement of material, equipment and 
services (QAM 4.5).

Requires that procurement control measures 
be established such that applicable 
regulatory requirements, design bases, etc 
are suitably included or referenced in the 
procurement of material, equipment and 
services QAM 4.5).  

Per approved interface agreements for this 
project, the A/E is responsible for providing 
complete specification to facilitate 
procurement, but procurement process will 
be accomplished by CP&L under their 
program and procedures.

Material to be procured specified in design change package 
through BOM per EGR-NGGC-0005. Materials 
acquisition controlled through MCP-NGGC-0002, 
0401 .Procedural controls are in place to ensure that 
appropriate considerations are made in materials 
procurements. However, to ensure that all Code material is 
procured as such, the "Supplemental QA Requirements" 
states that all Code items to be procured for this project 
shall be clearly denoted as such on the procurement 
documents and the design change package BOM.

Development of contract and contract administration 
governed by MCP-NGGC-0001; qualification of suppliers 
and audits accomplished per MCP-NGGC-0406 Suppliers 
of Code items must be appropriately qualified and on the 
ASL for Section Ill materials. No supplement required.  

Suppliers of Code items must be appropriately qualified 
and on the ASL for Section III materials and services. The 
bid and evaluation process outlined in the ASME QA 
Manual has been supplanted by the process for 
identifying, qualifying and auditing of suppliers per MCP
NGGC-0406. No supplement required.
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I ASME QA ASME QA Manual Corporate Appendix B QA Program IReconciliation 
Manual SectionI 
I No. I III

3.3 Site 
Procurement 

3.3.1 - 3.3.14

3.4 Reclassified 
Material

Defines requirements / responsibilities for 
controlling field purchase requisitions for 
Code items and services

Lists requirements for upgrading materials

Procurement will be accomplished by CP&L 
under their program and procedures.  

N/A - no upgrade of Code items will be 
utilized in support of this activity.

All Code items procured for this project will be specified 
as such in the design change package BOM and procured 
to applicable Code requirements from appropriately 
qualified vendors. Ref. MCP-NGGC-0001, 0002,0401, 
0402,0406. Appendix B procurement is well defined and 
adequate. No supplement required.  

No supplement required

4.0 Receiving Inspection

Outlines requirements for receipt inspection 
of Code items. Lists responsibilities for 
QA/QC to accomplish receipt inspection in 
such a manner as to ensure that Code items 
are in compliance with requirements, and to 
prevent damage, deterioration or loss.  
Includes requirements for inspection and 
examination, identification and resolution of 
nonconformances, conditional release 
requests, and item acceptability.

The Corporate materials control program 
includes procedures for receipt inspection, 
storage, issuance and control of items

The Corporate materials control program meets the 
requirements of Appendix B and is deemed suitable for 
control of safety related items, including Code items. It is 
noted that this program is currently utilized for materials 
procured for use in the site Section XI Repair and 
Replacement Program.

4.1 -4.13
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ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 

Manual Section No. III-

5.0 Storage and Process Control

Outlines requirements and responsibilities 
for storage of Code items.

Requires that measure be established to 
control handling, storage, cleaning and 
preservation of material and equipment 
(QAM 5.3,5.5,5.6)

The Corporate materials control program meets the 
requirements of Appendix B and is deemed suitable for 
control of safety related items, including Code items. It is 
noted that this program is currently utilized for materials 
procured for use in the site Section XI Repair and 
Replacement Program.  

For those items which were installed during original 
construction and which will now be utilized in the modified 
design, the Supplemental QA Requirements defines an 
Equipment Commissioning Plan which outlines dedication 
requirements. Notably, this plan does not provide any 
exception to Code requirements except as pertains to 
documentation of field installation of piping (Addressed in 
the Alternative Plan).

5.1 -5.1.1 
Storage
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No. III

Requires that process control sheets be 
utilized to establish measures assuring that 
processes, including welding and heat 
treating, are controlled in accordance with 
the Code and accomplished by qualified 
personnel. Process control sheets have 
appropriate spaces for QA/QC signature 
and for the ANI.

For fabrication and installation of Code 
items by welding, the Weld Data Report, 
tank fabrication report and the safety-related 
instrumentation report are the process 
control sheets utilized. For pipe spool 
modifications, the Pipe Spool Fabrication/ 
Modification Record is used to supplement 
the WDR as a process control sheet.

Requires that measures be established to 
assure that special processes, including 
welding, heat treating and NDE are 
appropriately controlled and are 
accomplished by qualified personnel using 
qualified procedures in accordance with 
applicable requirements. (QAM 7.4, 11.3)

Requirek that measures be established to 
assure that special processes, including 
welding, heat treating and NDE are 
appropriately controlled and are 
accomplished by qualified personnel using 
qualified procedures in accordance with 
applicable requirements. (QAM 7.4, 11.3)

5.2 Process 
Control 
5.2.1,5.2.2

GJenerally, process control snoots in existing site 
procedures have appropriate verification of quality, 
including ANI review and involvement. It is noted that 
those procedures commonly associated with Section XI 
activities may specify ANII, vs. ANI. For the purposes of 
this project, the authorized inspector will be qualified as 
both.  

In addition, "Supplemental QA Requirements will include 
a requirement that the ANI review all process control 
sheets for Code related construction activities before they 
are issued to the field for construction, giving the ANI the 
opportunity to not only review the work planning, but also 
to specify any additional reviews I hold points as deemed 
necessary. Process control sheets documenting Code 
required attributes will be reviewed and accepted by the 
ANI prior to turnover.  

Site and corporate procedures associated with welding of 
Code items provide reference to the Corporate Welding 
Manual (NGOM-PM-0003) which utilize the Weld Data 
Report as a process control sheet. WDR in Corporate 
Welding Manual is consistent with Code requirements. No 
tank fabrication associated with this project. '

5.2.3
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5.2.3.1- 5.2.3.3 Defines requirements / usage of the Pipe Requires that measures be established to

Spool Fabrication I Modification Sheet.

Specifies process control sheets for repair or 
rework of non-welding activities, flanged or 
threaded connections, pressure tests, 
instrumentation, tube bending, etc.  

Requires QA I QC notification of the ANI 
when a mandatory hold point is reached, and 
that hold point inspections be accepted by 
signature (or initials) and date on the 
process control sheet prior to work 
proceeding past that point.

assure that special processes are 
accomplished by qualified personnel using 
qualified procedures in accordance with 
applicable requirements (11.3).  

Requires that necessary process control 
sheets for these activities are provided in 
corporate and site procedures. (QAM 7.4, 
11.3) 

Requires that work not proceed beyond hold 
points without the consent of the designated 
representative. (QAM 2.2, 3.4, 3.7)

The "Pipe Spool Fabrication / Modification Sheet utilized 
during the construction era is not applicable to this project.  
Piping will be installed using modification WR/iOs for 
planning and implementation, and process control sheets 
from applicable plant procedures for material traceability, 
identification and qualification of personnel, quality 
verification, etc. Piping fabrication and installation 
process control sheets are provided in MMP-002, the 
Corporate Welding Manual and other applicable 
procedures.  

Existing process control sheets are the same utilized for 
site Section XI Repair / Replacement Program. These 
sheets are are adequate to direct and document this work.  

Work planning procedures and process control sheets 
incorporate hold points as appropriate for independent 
craft verification, QC, and for Code activities, for the ANI 
as well. Procedures require that hold points be established 
and utilized as appropriate. (Ref. WCM-002, MMM
001, ADM-NGGC-0104) 

Existing procedures are adequate with respect to 
incorporating independent verification and QC hold points 
into work planning and process control sheets. Additional 
controls regarding ANI involvement will be accomplished 
by requiring that all work packages associated with Code 
items be clearly identified as "ASME Section III", and be 
reviewed by the ANI prior to field issuance to allow hold 
points to be added if he desires.

5.2.4 - 5.2.11

5.2.12
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No.  
5.2.13 See Section 10.0 for discussion on 

nonconformances

Requires that identification tags or markings 
be retained, and transferred when necessary 
to cut an item. This transfer of identification 
was verified and documented by QA/QC.

Requires that measures be established to 
assure that identification of items are 
maintained by heat number, part number or 
other appropriate means, on the item or 
records traceable to the item throughout the 
fabrication, erection, installation and use of 
the item. (QAM 3.5, 3.7, 5.3. 5.4, 5.5, 10.5)

NGGC-MCP-0402 requires that traceability be 
accomplished at issuance either by markings or on issue 
documentation, as appropriate. For piping, verification of 
material identification is documented on process control 
sheets found in MMP-002. Additional controls regarding 
maintaining identification and traceability of materials is 
provided in ADM-NGGC-0104 and MMM-001.  
Corporate Welding Manual NW-04 also requires that 
material identification numbers be transferred when 
material is cut and that permanent markings be established 
in accordance with Code requirements. Adequate control 
of materials is provided with existing procedures and 
processes. No supplement required.

5.2.14
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No.  
5.2.15 Lists detailed requirements for labeling, Requires that measures be established to NGGC-MCP-0402 requires that traceability be

identification requirements associated with 
maintaining traceability, particularly with 
regard to welding materials. Requires that 
hold or reject items be withheld from use, 
and that material protection procedures be 
implemented to prevent damage or 
deterioration.

5.3 Construction 
Procedures 
Development 

5.4 Start-Up 
Procedures 
Development

Defines responsibilities and requirements 
regarding development of construction 
procedures.  

Defines responsibilities and requirements 
regarding development of Start-Up 
procedures

assure that identification of items are 
maintained by heat number, part number or 
other appropriate means, on the item or 
records traceable to the item throughout the 
fabrication, erection, installation and use of 
the item. (QAM 3.5. 3.7, 5.3, 5.4, 5.5, 10.5)

Defines requirements for preparation, 
review, approval and control of procedures 
(QAM 6.0) 

Requires test control as required to 
demonstrate that structures, systems and 
components will perform satisfactorily in 
service. (QAM 3.4, 3.7, 4.5, 11.3)

accomplished at issuance either by markings or on issue 
documentation, as appropriate. The Corporate Welding 
Manual, NGGM-PM-0003, provides for issuance and 
control of welding materials in accordance with Code 
requirements. NGGC-MCP-0401 defines the receipt 
inspection I material disposition process, and precludes 
inadvertent issuance and installation of items not accepted 
except for conditional release, and in that case ensures that 
this material will be accepted prior to turnover. MMM
001 provides requirements regarding handling and storage 
of materials once they are issued for installation.  

Sufficient controls exist relative to materials identification 
and traceability, including welding materials. Items not 
accepted are precluded from issuance except for 
conditional release, and this process ensures that the 
material will be accepted prior to turnover. Work control 
procedures assure that Q material is properly handled, 
stored and segregated. No supplement required.  

Existing corporate and site procedures will be used to 
direct construction, with additional instructions / controls 
provided by the modification package as described herein.  

As opposed to plant start-up, which covered a wide range 
of systems and equipment, start-up scope for this project is 
very limited, will be accomplished by including necessary 
instructions in the modification package for the affected 
scope of work. Start-Up procedures will be provided in the 
modification packages. No supplement required.
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6.0 Welding Control

6.1 Procurement 
of Welding 
Material 
6.1.1

6.1.2

Requires that welding material used in the 
construction Code items conform to Code 
requirements as detailed in the Site 
Specification SS-021, "Purchasing Welding 
Materials for Permanent Plant Construction" 
Provides requirements regarding material 
tests to be conducted by the manufacturer.  

Requires that POs for weld materials include 
weld material classification and that testing 
and certification be performed to the 
requirements of ASME Code NB2400 for 
each heat and / or lot of material in 
accordance with the latest mandatory 
addenda of the ASME Code, Section Ii, Part 
C; and the 1974 Ed., 1976 Winter Addenda 
of Section III.

Requires that procurement control measures 
be established such that applicable 
regulatory requirements, design bases, etc 
are suitably included or referenced in the 
procurement of material, equipment and 
services (QAM 4.5).

Requires that procurement control measures 
be established such that applicable 
regulatory requirements, design bases, etc 
are suitably included or referenced in the 
procurement of material, equipment and 
services (QAM 4.5).

Procurement and control of welding materials 
accomplished by Corporate Welding Manual, which 
invokes specification CPL-XXX-W-01, "Welding Filler 
Metals and Materials Procurement for Nuclear Power 
Plants, ASME Section III Applications". Program 
outlined in the Corporate Welding Manual provides a well
defined and specific process for specification and 
procurement of welding materials.  

Specification CPL-XXX-W-01 ensures that welding 
materials procured for Code applications conform to 
ASME Code Section I1, Part C and Section III 
requirements; Use of this spec, invoked by the Corporate 
Welding Manual provides equivalent assurance of Code 
conformance. No supplement required



Enclosure 17 to Serial: HNP-99-069 
Page 20 of 35 

ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
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6.1.3 Sfiecifically requires that welding materials 
received from a supplier without proper 
certification and complete documentation, as 
required by the Code, shall be tagged and 
placed on "Hold" status in a segregated area 
until the documentation has been received or 
corrected.  

Defines responsibilities for preparation, 
qualification and approval of CP&L welding 
procedures. Requires that welding , 
procedures be qualified in accordance with 
ASME Code Section IX and meet the 
requirements of Section III. Requires that 
QA/QC be notified of procedure test 
schedules to allow QA/QC monitoring and 
documentation of the activity.

6.2. Welding 
Procedure 
Qualification 
6.2.1

Procedures require that materials, parts, and 
components be identified and controlled to 
prevent the use of incorrect or defective 
items. Requires that items accepted or 
released are identified as to their inspection 
status prior to forwarding them to a 
controlled storage area or releasing them for 
installation of further work, and that items 
not meeting applicable requirements are 
identified and controlled until proper 
disposition is made. (FSAR 17.3.2.6) 

Requires that measures be established to 
assure that special processes, including 
welding, heat treating and NDE are 
appropriately controlled and are 
accomplished by qualified personnel using 
qualified-procedures in accordance with 
applicable requirements. (FSAR 17.3.2.11) 
Requires that if mandatory inspection hold 
points are required, work shall not proceed 
beyond these hold points without the consent 
of the designated representative. (QAM 3.4, 
3.7)

Welding materials are received and inspected in 
accordance with NGGC-MCP-0401, which defines the 
receipt inspection / material disposition process, and 
precludes inadvertent issuance. Only when these materials 
are accepted, they are transferred to bin locations in the 
Weld Material Issue Station. Once there, the issuance and 
control of welding materials is strictly controlled by the 
Plant Welding Engineer in accordance with the Corporate 
Welding Manual.  

The Welding Material Control Procedure (NW-03) in the 
Corporate Welding Manual conforms to stringent 
requirements for welding in accordance with ASME Code 
requirements. No supplement is required.  
Procedure NW-01 in the Corporate Welding Manual 
places responsibility for development, revision and 
qualification of welding procedures with the Welding 
Engineer. NW-01 also requires that WPS be in accordance 
with ASME Code Section IX and other referenced codes as 
applicable (includes Section III). Procedures in the 
Corporate Welding Manual provide compliance with 
requirements; no supplement required
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6.3 Qualification 
of Welders and 
Welding 
Operators 
6.3.1,6.3.2

6.2.2
"u.

Provides forms to record actual welding 
parameters, test results and Code required 
data, to be certified by the Welding Manager 
or his representative. Included QA/QC 
signature of these records after review 
against Code requirements and submittal to 
the ANI.  

Defines responsibilities and requirements for 
testing, qualification and approval of 
welders and welding operators.  
Qualification is required in accordance with 
Section IX and the approved WPS. Tests 
will be performed in the weld shop under the 
Welding Manager. Welders are qualified on 
test coupons, with test results submitted to 
Document Control. Welder qualification 
status is maintained in a Welder 
Qualification Status List. Copies of the test 
records and Welder Qualification Status 
Report are made available to the ANI.

Requires that measures be established to 
assure that special processes. including 
welding, heat treating and NDE are 
appropriately controlled and are 
accomplished by qualified personnel using 
qualified procedures in accordance with 
applicable requirements. (FSAR 17.3.2.11) 
Requires that if mandatory inspection hold 
points are required, work shall not proceed 
beyond these hold points without the consent 
of the designated representative. (QAM 3.4, 
3.7) 

Not specific to qualification of welders and 
weld procedures, but requires that measures 
be established to assure that special 
processes, including welding, heat treating 
and NDE are appropriately controlled and 
are accomplished by qualified personnel 
using qualified procedures in accordance 
with applicable requirements. (FSAR 
17.3.2.11)

QA/QC review is not required, but the monitoring and 
documentation of variables as the test proceeds is required.  
The test weld is subject to NDE and testing as required by 
codes and specifications, performed by certified personnel.  
The completed WPS is independently reviewed by a WE 
for approval. Current process does not require ANI 
involvement in the qualification process. Section 1lI, 
Subsection NA-5252 requires that the Inspector assure 
himself that welding procedures have been qualified under 
the provisions of Section IX and Section I1, and may 
request re-qualification as a requirement. The Code does 
not specifically require the ANI to review the WPS as it is 
developed.  

Qualification of welders and weld operators provided for in 
procedure NW-02 of the Corporate Welding Manual.  
Qualification specific to the requirements of the WPS; 
Welders qualifying to make Code weldments would be 
qualified per Code requirements. Testing is performed in a 
training / qualification area under the supervision of Weld 
Test Shop personnel. Test results are recorded on the 
Performance Qualification Test Record (PQTR) and 
reviewed and approved by the PWE. Testing is subject to 
monitoring by other organizations, including the Al41. "as 
applicable". The PWE maintains welder qualification 
records and the Welder Qualification Status Report.  
Qualification program meets Code requirements for 
applicable WPS, is the basis for the welding program used 

for the site Section XI Repair and Replacement Program.
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6.3.3 Welders shall be assigned a welder symbol, Not specific to qualification of welders, but

and a log shall be maintained for welding 
symbols. Upon termination or loss of the 
symbol stamp, that symbol stamp shall not 
be reassigned to another welder for a period 
of one year.  

Defines requirements for renewal and 
extension of welder qualification, requires 
re-qualification when the welder has not 
used the process for 3 months or more, 
except when the welder has been employed 
on some other welding process, the period 
may be extended up to 6 months by the 
Welding Manager. Re-qualification may 
also be required based on reason to question 
the ability of the welder.

requires that measures be established to 
assure that special processes, including 
welding, heat treating and NDE are 
appropriately controlled and are 
accomplished by qualified personnel (FSAR 
17.3.2.11) 

Not specific to qualification of welders, but 
requires that measures be established to 
assure that special processes, including 
welding, heat treating and NDE are 
appropriately controlled and are 
accomplished by qualified personnel (FSAR 
17.3.2.11)

Corporate Welding Manual procedures NW-02 and NW
10 provide requirements and instructions for the 
assignment of welder symbols. Existing program 
satisfactory; no supplement required 

Corporate Welding Manual procedure NW-02 requires re
qualification when the process has not been used for 4 
months, with no extension available based on use of other 
processes. Re-qualification may also be required based on 
reason to question the ability of the welder. Existing 
program satisfactory; no supplement required

6.3.4, 6.3.5
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6.4 Construction 

Welding 
6.4.1

Defines responsibilities and requirements 
for preparation of Weld Data Report (WDR) 
based on design drawings, specifications and 
site procedures. WDRs are prepared by the 
weld manager, forwarded to QA/QC for 
review of essential requirements and hold 
points, then to the ANI who establishes his 
hold points and signs.

Requires all welding to be done using 
welders qualified by CP&L to CP&L WPS.  
All welding is to be accomplished using 
qualified procedures. Defines 
responsibilities for control of welding 
operation (including authority to assign or 
remove welders).  

Defines process for reviewing welder 
qualifications and assigning welders.

Requires that measures be established to 
assure that special processes, including 
welding, heat treating and NDE are 
appropriately controlled and are 
accomplished by qualified personnel using 
qualified procedures in accordance with 
applicable requirements. (FSAR 17.3.2.11)

Requires that special processes be 
performed by qualified personnel using 
proper equipment and in accordance with 
written qualified procedures (FSAR 
17.3.2.11) 

Requires that special processes be performed 
by qualified personnel using proper 
equipment and in accordance with written 
qualified procedures (FSAR 17.3.2.11)

Corporate Welding Manual Procedure NW-07 provides 
instruction on preparation of WDRs. WDRs are initiated 
by the PWE or his designees. WDRs are approved by the 
PWE, and Code WDRs forwarded to the ANII for review 
and to designate, at his option, additional hold points. QC 
hold points are designated by the preparer and the ANI!.  
The existing program is satisfactory. However, since this 
work is not associated with Repair / Replacement 
activities, the Inspector must be qualified as ANI. Note 
that the Supplemental QA Requirements requires dual 
qualification (ANI, ANII) for this individual. The 
Supplemental QA Requirements also requires that all 
process control sheets associated with Code activities 
receives a review by the ANI prior to field issuance.  

Corporate Welding Manual procedure NW-06 provides 
general welding instructions and technical requirements for 
carbon and low alloy steels, stainless steels and nonferrous 
welding at CP&L plants. This procedure requires that all 
such welding be performed by qualified welders (per NW
02) using qualified WPS (per NW-01) and with qualified 
materials (per NW-03). Under the Corporate Welding 
Manual, the PWE is responsible for welding program at 
site, including training, qualification and technical 
supervision of welders. Existing program satisfactory; no 
supplement required 

The PWE maintains and distributes the "Welder 
Qualification Status Report" (NW-02) The PWE is also 
responsible for reviewing and approving WDRs (NW-07) 
Existing program satisfactory; no supplement required

6.4.2

6.4.3
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6.4.5. 6.4.6 Defines reuuires for control of weldine Is not soecific to weld materials, but

materials, including returning unused 
welding materials and use / surveillance of 
heated ovens for coated electrodes.

Defines responsibilities for notification of 
AN!; requires that hold point inspections be 
accepted by QA/QC and the AN! prior to 
any work proceeding past that point.

requires that materials, parts and 
components be identified and controlled to 
prevent the use of incorrect or defective 
items (FSAR 17.3.2.6).  

Requires that if mandatory inspection hold 
points are required, work shall not proceed 
beyond these hold points without the consent 
of the designated representative. (QAM 2.2, 
3.4, 3.7)

Corporate Welding Manual procedure NW-03 provides 
requirements for issuance and control of welding materials, 
usage of heated ovens and rod caddies for temperature 
controls of coated electrodes, returning unused and 
undamaged materials at the end of each shift, and for 
dispositioning / discarding welding materials. Existing 
program satisfactory; no supplement required 

Work planning procedures and process control sheets 
incorporate hold points as appropriate for independent 
craft verification, QC. and for Code activities, for the ANII 
as well. Procedures require that mandatory QC hold points 
be accepted prior to work proceeding. (Ref. WCM- 102, 
MMM-001, ADM-NGGC-0104). Existing procedures are 
adequate with respect to incorporating independent 
verification and QC hold points into work planning and 
process control sheets. Additional controls regarding AN! 
involvement be accomplished by requiring that all work 
packages associated with installation of Code items be 
clearly identified as "ASME Section III", and be reviewed 
by the AN! prior to field issuance.  

Note that, to avoid procedural conflicts, the Supplemental 
QA Requirements requites dual qualification (ANT / AN![) 
for this individual. The Supplemental QA Requirements 
also requires that all process control sheets associated with 
Code activities receives a review by the ANI prior to field 
issuance.

6.4.7
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6.4.8 Provides QA/QC visual inspection 

requirements for weld preps, fit-up, tack 
welds, root pass, etc; notification 
requirements in the event that an 
unacceptable condition is observed.

Requires the welder identification symbol be 
applied next to the weld

6.5 Repairs to 
Welds and Base 
Material 
6.5.1 - 6..5.4

Provides requirements for repairs to welds 
and base materials in the event that 
unacceptable defects are identified.  
Requires notification of the ANI and 
discipline Welding Engineer and preparation 
of a Repair Weld Data Report (RWDR), 
subject to essentially the same process as 
for the WDR for the original weldment.

Requires that special processes be performed 
by qualified personnel using proper 
equipment and in accordance with written 
qualified procedures (FSAR 17.3.2.11).  
Requires that work shall not proceed past 
mandatory inspection hold points without 
the consent of the designated representative.  
(QAM 2.2, 3.4, 3.7) 

Requires that measures be established to 
assure that identification of items are 
maintained by heat number, part number or 
other appropriate means, on the item or 
records traceable to the item throughout the 
fabrication, erection, installation and use of 
the item. (QAM 3.5, 3.7, 5.3. 5.4, 5.5, 10.5)

Requires that special processes be performed 
by qualified personnel using proper 
equipment and in accordance with written 
qualified procedures (FSAR 17.3.2.11).

6.4.9

Corporate Welding Procedure NW-07 provides instruction 
on preparation of WDRs. WDRs are prepared by the PWE 
or his designees based on WPS and weld joint 
requirements. WDRs are approved by the PWE, and when 
applicable, forwarded to the ANII to designate, at his 
option, additional hold points. QC hold points are 
designated by the preparer and the ANJI. Existing program 
is satisfactory, no supplement required.  

NGGC-MCP-0402 requires that traceability be 
accomplished at issuance either by markings or on issue 
documentation, as appropriate. For piping, verification of 
material identification is documented on process control 
sheets found in MMP-002. Additional controls regarding 
maintaining identification and traceability of materials is 
provided in ADM-NGGC-0104 and MMM-001.  
Corporate Welding Manual NW-04 also requires that 
material identification numbers be transferred when 
material is cut and that permanent markings be established 
in accordance with Code requirements. Adequate control 
of materials is provided with existing procedures and 
processes. No supplement required.  

Corporate Welding Manual procedure NW-09 directs 
activities associated with repairs to welds and base metals 
(including grinding and machining); incorporates the 
development of a RWDR in a process which parallels that 
associated with the WDR. The Corporate Welding Manual 
provides a comparable process for repairs to welds and 
base metals; no supplement required.
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6.6 Control of 
Welding 
Equipment 
6.6.1, 6.6.2

6.7 Additional 
Process Control 
Forms 

7.0 Heat Treating 
Heat 
7.1-7.7

7.8 Bending and 
forming 
7.8.1

Provides requirements for operational 
checks at least every 3 months, notification / 
disposition of machineb out of tolerance 
(including investigation of the use of the 
machine since the last sat operational check), 
initiation of corrective measures.

Allows for continuation form for process 
control sheets as necessary 

Provides requirements and responsibilities 
for performing heat treatment in accordance 
with the Code.

Prohibits bending and forming of Class I 
materials at the construction site

Defines requirements for measuring and test 
equipment (M&TE) control program, 
including calibration to a standard, 
establishment of calibration frequency,, 
M&TE control, etc. (QAM 8.0)

N/A

Requires that special processes be performed 
by qualified personnel using proper 
equipmeht and in accordance with written 
qualified procedures (FSAR 17.3.2.11).

N/A

Corporate Welding Manual procedure NW- 14 directs 
control of welding equipment, requires operational checks 
and maintenance at least every 12 months. Welding 
equipment is not used as extensively as during 
construction, and is generally subject to better handling by 
a smaller group of permanent plant personnel (vs. a large 
contract construction force). Existing program is in 
accordance with Section IX. Therefore, current controls 
on inspections & operational checks of welding equipment 
is acceptable; no supplement required.  

Similar continuation form exists in NW-07 for WDRs / 
RWDRs. Not a critical item, but no supplement required at 
any rate.  

Comparable requirements for post-weld heat treatment are 
found in Corporate Welding Manual procedure NW-08.  
Although the existing program is sufficient, this item is not 
an issue for Code welding associated with this project, as 
the subject welds are exempt from mandatory PWHT.  

N/A - no Code Class 1 items associated with this project.
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7.8.2 Requires that bending of Code Class 2 & 3 Requires that special processes be performed Process control sheets and bending requirements provided

8.1 Calibration 
8.1.1 - 8.2.6

instrument tubing be accomplished in 
accordance with the Code, refers to Sections 
2.0 and 5.0 (in the ASME QA Manual) for 
procedure development / approval and 
process control requirements, including QC I 
ANI interface.

Provides responsibilities and requirements 
for equipment, tools, gauges and instruments 
specified for calibration control, including 
calibration at prescribed intervals against 
certified standards. Requires traceability 
between the calibrated item and calibration 
equipment be recorded on process control 
sheets. Provides for issuance of "Out of 
Calibration Notification" forms to evaluate 
corrective action and review activities for 
which the tool was last used since a sat 
calibration. Requires shorter calibration 
intervals or replacement of instruments 
frequently found out of calibration, and that 
calibration status and calibration due date be 
shown. on or with the instrument, except for 
pressure gauges which are calibrated before 
use and after being returned to the shop.  
Prescribes requirements for storage, 
maintenance and record keeping of 
calibrated equipment, includes use of a 
certification record form and calibration 
stickers. Requires that pressure gauges used 
for hydrostatic testing be calibrated before 
and after each test or series of tests.

by qualified personnel using proper 
equipment and in accordance with written 
qualified procedures. (FSAR 17.3.2.11).

Defines requirements for measuring and test 
equipment (M&TE) control program, 
including calibration to a standard, 
establishment of calibration frequency, 
M&TE control, etc. (QAM 8.0)

(either directly or by reference) in MMP-U03. F-or Quality 
Class A material (such as Code related items), this includes 
independent craft and QC verification of critical attributes.  
No direct ANI involvement required per this procedure.  
Supplemental QA Requirements requires that Code related 
process control sheets are forwarded to the ANI I ANII 
prior to field issuance for his review and assignment of 
additional hold points.  

Existing program satisfies Appendix B requirements and is 
the basis for support of the operating unit; is judged to be 
acceptable for this activity. No supplement required 

The M&TE calibration and control program at Harris is 
prescribed in MMM-006. This program includes 
identification of M&TE equipment, specification of 
calibration interval, calibration against certified standards, 
use process control sheets, and traceability between 
calibration tool and calibrated instrument. This program 
also requires an evaluation of all equipment calibrated by 
an item found to be out of tolerance since its last 
satisfactory calibration. Relative to pressure gauges used 
for hydrostatic testing, MMP-012 requires that these 
gauges be calibrated before and after usage.  

Storage, maintenance and record keeping of M&TE 
equipment addressed in MMM-006, including the use and 
control of certification records and calibration stickers.  
Relative to pressure gauges used for hydrostatic testing, 
MMP-012 requires thatthese gauges be calibrated before 
and after usage.

8.0 Control of Equipment, Tools, Gauges and Instruments



Enclosure 17 to Serial: HNP-99-069 
Page 28 of 35 

ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 

Manual Section 
No. I

9.0 Inspection, tests and Nondestructive Examination

9.1 Training, 
Qualification and 
Certification 
9.1.1 - 9.1.3 

9.2 Inspections 
and Tests 
9.2.1 - 9.2.7 

9.3 
Nondestructive 
Examination 
9.3.1

Provides responsibilities and requirements 
for QA/QC personnel. QA/QC inspection 
personnel shall be trained and qualified in 
accordance with Section 1.0 (of the ASME 
QA Manual) and the relevant Corporate 
Quality Assurance procedure.  

Provides requirements and general 
requirements for performance of inspections 
and tests. Requires that personnel be 
appropriately trained in preparation and 
control of inspection and test records, that 
inspections and tests are performed in 
accordance with approved procedures, that 
process control sheets be utilized, that the 
status of the inspected item be identifiable 
and traceable, that the ANT be notified when 
AN! hold points are reached, that work will 
not proceed past hold points until accepted, 
and that nonconforming work shall be 
stopped and corrective action initiated.  

Requires personnel performing NDE to be 
trained, qualified and certified in accordance 
with SNT-TC- IA (1975), the Code and 
QA/QC procedures. Requires that only 
qualified personnel are assigned to perform 
NDE, and that procedures for NDE training, 
qualification and certification be prepared by 
a Level III. This section also provides an 
outline of the inspection procedure.

Requires that personnel performing 
inspection review, examination and testing, 
evaluations of testing data and reporting of 
inspection and test results be qualified and 
certified based on CP&L commitment to 
Reg. Guide 1.58 (QAM 7.6) 

Requires that personnel performing 
inspection review, examination and testing, 
evaluations of testing data and reporting of 
inspection and test results b)e qualified and 
certified based on CP&L commitment to 
Reg. Guide 1.58 (QAM 7.6). Requires that 
special processes be performed by qualified 
personnel using proper equipment and in 
accordance with written qualified procedures 
(FSAR 17.3.2.1 1).Requires that work shall 
not proceed past mandatory inspection hold 
points without the consent of the designated 
representative. (QAM 2.2, 3.4, 3.7) 

Requires that personnel performing 
inspection review, examination and testing, 
evaluations of testing data and reporting of 
inspection and test results be qualified and 
certified based on CP&L commitment to 
Reg. Guide 1.58 (QAM 7.6)

Training and qualification is prescribed in the Corporate 
Quality Assurance Manual and accomplished as directed in 
Nuclear NDE Manual procedure NDEP-A. Program 
meets the requirements of Section XI, is acceptable for this 
scope given that all piping is Class 3, and that NDE 
consists of surface exams only.  

Training and qualification addressed in NDEP-A (see item 
9.1). This procedure also requires that for NDE 
procedures be based on ASME Section III and V as 
applicable, and requires that the AN! / ANII review and 
concur with any NDE procedures used for acceptance of 
Code work. Process control sheets for NDE activities are 
provided in the Nuclear NDE Manual procedure for that 
specific test or inspection, including hold points as 
appropriate. Corporate and site procedures ensure that 
hold points are accepted prior to work proceeding. NDEP 
procedures are provided to conform with ASME Code 
requirements as applicable. NDE procedures for LP and 
MT examinations are provided with acceptance criteria to 
ASME Section III requirements. No supplement required.  

Nuclear NDE Manual procedure NDEP-A states that this 
NDE manual meets the requirements of SNT-TC- IA 
(1980, 1984 Ed) and Section XI. NDE Procedures require 
that personnel be appropriately trained. NDEP-A also 
includes a listing of minimum content for NDE procedures 
based on the type of activity being performed. Existing 
program is of comparable rigor. No supplement required.
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Manual Section 

No. IIII

9.3.4 - 9.3.9 

9.4 Inspection 
and Test 
Equipment 

9.5 Inspection 
and Test Records 
9.5.1, 9.5.2

9.3.2, 9.3.3 Requires Level I and II personnel to be 
qualified and certified by an examination 
administered by a Level III; Level III to be 
qualified by an exam administered by a 
Level III and certified by the QA/QC 
manager. Allows the services of an outside 
agency to be used in the event that no Level 
III personnel exist within the organization.  

Requires training, qualification and 
certification of Levels I, II & III personnel to 
be in accordance with the applicable NDEPs 
and documented on appropriate certification 
forms. Requires records be maintained, that 
NDE personnel be re-certified at least once 
every 3 years, and that interpretation of 
results is accomplished by a Level II or III.  
Provides guidance for the preparation of 
NDE requests and reports.  

Requires that QA/QC inspection personnel 
be responsible for ensuring that inspection 
and test equipment is calibrated and has 
current calibration stickers.  

Requires that inspection and test records are 
prepared and maintained.

- i

States that prior to certification, NDE 
personnel shall have satisfactorily passed an 
examination administered under the 
jurisdiction of a certified Level III, and that 
CP&L Level III NDE personnel will be 
specified in CP&L's NDE Procedures 
(QAM 7.6).  

States that prior to certification, NDE 
personnel shall have satisfactorily passed an 
examination administered under the 
jurisdiction of a certified Level III, and that 
CP&L Level III NDE personnel will be 
specified in CP&L's NDE Procedures.  
(QAM 7.6) 

I.  

Defines requirements for measuring and test 
equipment (M&TE) control program, 
including calibration to a standard, 
establishment of calibration frequency, 
M&TE control, etc. (QAM 8.0) 

Defines requirements for maintain records of 
activities affecting quality, including 
inspection, test, audit and qualification 
records (QAM 14.3, 14.4)

NDEP-A requires certification of Level I and II to be 
performed by Level III, Level III certification to be 
performed by the Chief Mechanical / Materials Engineer.  
Use of an outside organization is not prohibited. Existing 
program is of comparable rigor. No supplement required 

NDEP-A provides comparable requirements relative to 
training, qualification re-qualification and certification of 
personnel. Requires that records be maintained, and lists 
performance review requirements for maintenance of 
certification. Existing program is of comparable rigor. No 
supplement required 

Inspection and test equipment is subject to the site M&TE 
control procedure, MMM-006. Existing program is 
sufficient regarding control of calibrated equipment.  

NDEP-A requires that NDE records associated with Code 
activities be considered permanent QA records and be 
processed accordingly. Process control sheets and other 
required records are provided in the Nuclear NDE Manual 
as applicable. Existing program is of comparable rigor.  
No supplement required
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I No. I

9.5.8,9.5.9 

9.6 Code Data 
Report and 
Nameplate 
Stamping 
9.6.1 - 9.6.4

9.5.3 - 9.5.7 Provides requirements for involvement of 
ANI, states that records are not considered 
complete until signed and dated by the ANI 
on the process control sheets, that the NDE 
Level III shall assure that NDE capability is 
proven by demonstration to the satisfaction 
of the ANI prior to the use of the procedure, 
and that the ANI may require re
qualification of NDE procedures or 
personnel as he deems necessary.  

Provides responsibilities and requirements 
for pressure testing, including QA/QC and 
ANI involvement, establishment of hold 
points, and review I approval of the process 
control sheets.  

Provides the process and requirements for 
the development and review of Code Data 
Reports and N Stamping.

Requires that special processes be performed 
by qualified personnel using proper 
equipment and in accordance with written 
qualified procedures (FSAR 17.3.2.11 
Requires that work shall not proceed past 
mandatory inspection hold points without 
the consent of the designated representative.  
(QAM 2.2, 3.4, 3.7) 

Requires that a test program be established 
to assure that structures, systems and 
components perform satisfactorily in service, 
and that this program include pre
operational tests and proof test prior to 
installation. (QAM 3.4, 3.7, 11.3) 

No partial N stamping of existing equipment 
and the original N certificate program has 
been discontinued, so that originally 
installed equipment cannot be subject to the 
stamping process. No provision for N 
stamping is provided.

NDEP-A requires that ANI review / concurrence be 
obtained for NDE procedures used for Code work.  
Requires that the Level III provides procedure qualification 
demonstration to the ANI when necessary. Also, provides 
that work may continue prior to ANI review of procedures, 
but that any such work would be at risk to ANI review.  
Existing program is of comparable rigor. No supplement 
required 

Pressure testing requirements provided in MMP-012.  
Generally, these pressure test procedures are intended to 
meet Section XI pressure test requirements. Existing 
pressure test procedures are adequate, except that the test 
pressure specified for Section XI may be less conservative.  
Therefore, the Supplemental QA Requirements specify that 
more stringent Section III criteria be employed for pressure 
testing.  

Supplemental QA Requirements defines a certification 
process wherein data reports are used to document field 
activities towards an overall system turnover. Whenever 
possible (i.e., for completed Code items supplied by an 
NPIT supplier), these data reports will be the actual Code 
Data Reports for the items in question. For new 
construction and documentation of installation of 
preexisting piping for which records are no longer 
available, a form comparable to an NIS-2 will be 
employed. The ANI will ensure that the required data 
reports are completed and certified.
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Manual Section

10.0 Nonconformance and Corrective Action

10.1 Scope 
10.2 Reporting 
Non
conformances 

10.3 Corrective 
Action 
10.3.1 - 10.3.7

Provides responsibilities and requirements 
for identification, reporting, segregation, 
investigation and resolution of non
conformances relating to Code conditions.  
Requires deficiencies in documentation and 
construction control, including Start-Up 
procedures, be reported as non
conformances. Utilized hold tags and 
labeling as required to indicate limits of 
hold. Defined review requirements for 
NCRs 

Provides instructions and guidance relative 
to the process for dispositioning NCRs.  
Requires verification and disposition of 
corrective action be performed by QA/QC 
prior to signing and closing the NCR.

Requires that measures be established to 
assure identification and control of incorrect 
or defective material, parts and components 
(QAM 5.3, 5.4, 5.5, 10.3, 11.4, 11.6).  
Requires that measures be established to 
conditions adverse to quality are promptly 
identified and corrected. (QAM 12.4, 12.5) 

Requires that measures be established to 
conditions adverse to quality are promptly 
identified and corrected. (QAM 12.4, 12.5)

Procedures and processes provide measures (i.e., process 
control sheets, independent verification, STAR) to ensure 
that construction deficiencies are precluded from 
occurring. For conditions that are identified, CAP-NGGC
0001 provides direction on the initiation and processing of 
condition reports, such as would be generated in the event 
of non-conformances. Relative to receipt and control of 
materials, MCP-NGGC-0401 & 0402 ensure that defective 
items are not accepted and issued. These condition 
reporting and materials control processes provide effective 
programmatic means to ensure that discrepancies and non
conformances are captured and resolved.  

CAP-NGGC-0001 provides instructions and requirements 
for dispositioning CRs. Incorporates requirements for 
event categorization, causal evaluation, disposition and 
corrective action Existing program provides an effective 
means to capture and resolve non-conformances.
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SNo.
10.4 Review of 
Nonconformance 
Report 
10.4.1 - 10.4.4 

10.5 Receiving 
Inspection 
Software 
Deficiencies

Requires corrected items or documents to be 
re-inspected by a QA/QC inspector, and 
acceptance documented. Requires that 
closed out NCRs become QA records and 
transferred to the QA records vault.  
Requires that the ANI be apprised of any 
NCRs pertaining to the Code, and requires 
ANI signature prior to closing any such 
NCRs 

Provides requirements for identification by 
QA/QC at receipt of documentation 
deficiencies, requires that an NCR be 
initiated for any such discrepancies that 
cannot be resolved by routine measures.

No -- •I 

I 

I

11.0 Record Retention

Defines responsibilities and requirements for 
records retention, requires that records 
generated by suppliers and contractors be 
transferred to CP&L for retention. Requires 
restriction of access to records storage areas 
and the use of a records sign-out log.

Defines requirements for maintaining 
records of activities affecting quality, 
including inspection, test, audit and 
qualification records (QAM 14.3, 14.4)

RMP-006 provides requirements for classification of QA 
records. Design change package, work records and other 
quality related documentation generated as a result of this 
project would be classified therein as a QA record and 
subject to permanent retention. Existing process is 
equivalent to the construction program. No supplement 
required.

11.1

Requires that measures be established to 
conditions adverse to quality are promptly 
identified and corrected. (QAM 12.4, 12.5).  
Does not require ANI involvement in review 
of construction related conditions adverse to 
quality.  

Requires that measures be established to 
assure identification and control of incorrect 
or defective material, parts and components 
(QAM 5.3, 5.4, 5.5, 10.3, 11.4, 11.6).

The stated purpose of CAP-NGGC-0001 is to implement 
the NOG Corrective Action Management Policy and the 
requirements of 10 CFR 50, Appendix B, Criterion XVI.  
Disposition of any CRs related to construction requires that 
the item be corrected or formally evaluated as being 
acceptable. Review and approval of CRs goes up to and 
includes PNSC review, as appropriate. The CR process 
does not specifically require notification of the ANI for 
Code related items, although the formal evaluation process 
would tend to ensure his cognizance of any such issue. To 
further ensure the ANI's involvement on CRs related to 
Code items, the Supplemental QA Requirements requires 
that any such items be available to the ANI for verification 
of satisfactory resolution prior to turnover.  

A similar receipt inspection process, including 
requirements for documentation review, are provided in 
MCP-NGGC-0401. Existing process provides sufficient 
assurance regarding resolution of documentation 
discrepancies. No supplement required.



Enclosure 17 to Serial: HNP-99-069 
Page 33 of 35 

ASME QA ASME QA Manual Corporate Appendix B QA Program Reconciliation 
Manual Section 

No. IIII

11.3 
Accumulation and 
Maintenance of 
Records 

12.0 ANI 

12.1.1 - 12.1.7

11.2 Records 
Index

Requires preparation of a record index to 
facilitate timely retrieval of records 

Provides requirements and responsibilities 
for accumulation and maintenance of 
records, including identification of retention 
period, prevention of loss, damage, etc.  
Requires access to records by the ANI 

Summarizes the interface and requirements 
associated with the ANI for compliance with 
the Code. Requires that the ANI be given 
free access to all work locations under his 
jurisdiction, that he be provided adequate 
facilities and assistance, that he witness or 
otherwise verify required examinations and 
inspections, and that inspection services be 
subject agreement between CP&L and the 
AIA as required.

Defines requirements for maintaining 
records of activities affecting quality, 
including inspection, test, audit and 
qualification records (QAM 14.3, 14.4) 

Defines requirements for maintain records of 
activities affecting quality, retention period 
and prevention of loss, damage, etc. (QAM 
14.3, 14.4) 

Requires that a program of inspection of 
activities be established. Does not address 
the ANI role in construction process (QAM 
2.2, 5.3,.5.6).

CP&L maintains a computer-based index of records 
(NRCS) for indexing and retrieval of records Existing 
process is equivalent of the construction program. No 
supplement required.  

RMP-006 provides requirements for classification, 
submittal, control and maintenance of records. No 
supplement required.  

Individual procedures address the role of the ANI in work 
activities and reviewing / approving process control sheets.  
Generally, these procedures are associated with Section XI 
activities and requirements for the ANI. Contractural 
agreement for the Inspector's services is provided as 
required for Section XI. Supplemental QA Requirements 
require that ANI be provided process control sheets for 
Code activities and items associated with this project prior 
to field issuance of the associated work package.  
Supplemental QA Requirements requires that the Inspector 
for the SFP project be dual qualified, as ANI / ANI.
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12.2 Document 
Accessibility 
12.2.1 - 12.4.3

13.0 Audits 

13.1- 13.3

Requires that the ANI be provided free 
access to all information and records related 
to Code items, that the ANI review 
procedures utilized to implement Code 
requirements, that the ANI monitor the QA 
Program. Requires that the ANI be provided 
an opportunity to select holdpoints, and that 
he is provided sufficient notification of Code 
related work and testing. Requires that the 
ANI has authority to require re-qualification 
of procedures and personnel, that the ANI 
may witness or verify records of NDE, and 
that the ANI shall witness final hydrostatic 
testing required by the Code.

Provides responsibilities and requirements 
for Corporate QA audit activities. Defines 
the approach for auditing of the engineering, 
construction and start-up as being a 
comprehensive system of planned audits.  
Requires regularly scheduled audits on the 
basis of status and importance to ensure 
Code compliance. Requires written audit 
reports, that corrective action be taken as 
appropriate and verified as complete, and 
that follow-up audits and monitoring be 
conducted as necessary

Requires that a program of inspection of 
activities be established. Does not address 
the ANI role in construction process.(QAM 
2.2, 5.3, 5.6).

Requires that a comprehensive system of 
audits be carried out. (QAM 4.11, 13.1, 
13.4).

Role of AN! is provided in procedures and contractural 
agreements in accordance with Section XI requirements.  
Supplemental QA Requirements require that ANI be 
provided process control sheets for installation of Code 
items prior to field issuance of the associated work 
package.

For internal assessment, the Corporate approach towards 
auditing and quality assurance is founded on the principle 
that the line organization has the primary responsibility for 
quality and safety. Nuclear Assessment Section evaluates 
the performance and effectiveness of this process through 
independent assessment, and the Performance Evaluation 
Support Unit (PES) provides oversight of each plant's 
NAS by reviewing NAS assessment reports and perform a 
NAS effectiveness assessment at least once every 24 
months. External audits of suppliers are performed in 
accordance with MCP-NGGC-0406. Existing program 
meets Appendix B requirements and is sufficient rigor for 
completion of construction.
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13.1.4 N. IReqiuires that audit reports be maintained, Requires that audit results be documented Supplemental QA requirements reauie that all CRs

13.2 Supplier 
Audits 
13.2.1 - 13.3

and be made available to the ANI at his 
request.

Provides responsibilities and requirements 
for the auditing of activities by suppliers.  
For Code items, requires audits at least every 
3 years. Requires audit results be made 
available to the AN! upon his request.

and reviewed by management (QAM 4.11, 
13.6)

Requires that a comprehensive system of 
audits be carried out, and that audit results 
be documented and reviewed by 
management (QAM 4.11, 13.1, 13.4, 13.6)

associated with Code activities within this project be 
available to the ANI for verification of satisfactory 
resolution prior to turnover 

MCP-NGGC-0406 provides requirements for audits of 
outside suppliers, includes specific requirements for 
suppliers of Code items, and requires auditing of suppliers 
at least every 3 years. Existing program provides 
equivalent assurance and rigor, no supplement required.

14.0 Review and Control of Manual

Provides responsibilities and requirements 
for issuance, review and control of the 
ASME QA Manual. Requires that 
controlled copies be kept and maintained, 
and that revisions be reviewed and approved 
by the ANI.

Requires that activities affecting quality be 
prescribed by documented instructions, 
procedures etc. (QAM 6.0) and that measure 
be established to control the issuance of 
those documents (QAM 6.1, 6.34, 14.4)

Control, distribution and accountability of QA documents 
accomplished in accordance with RMP-002.  

Relative to the Alternative Plan, the AIA has formally 
reviewed and endorsed this plan as submitted to the NRC.  
The implementation of the Alternative Plan will be subject 
to ANI review as part of the modification review / approval 
process, including the Supplemental QA Requirements and 
the turnover / certification process it defines. However, 
since the authorization for the Alternative Plan comes from 
NRC approval, any revisions outside of typographical or 
minor administrative changes will require the review and 
approval of the NRC.

14.1 - 14.6



CP&L 

Carolina Power & Light Company 
Harris Nuclear Plant 
P.O. Box 165 
New Hill NC 27562 

SERIAL: HNP-99-094 

JUN 1 4 1999 

United States Nuclear Regulatory Commission 
ATTENTION: Document Control Desk 
Washington, DC 20555 

SHEARON HARRIS NUCLEAR POWER PLANT 
DOCKET NO. 50-400/LICENSE NO. NPF-63 
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 

REGARDING THE LICENSE AMENDMENT REQUEST TO PLACE 

HNP SPENT FUEL POOLS 'C' & 'D' IN SERVICE 

Dear Sir or Madam: 

By letter dated April 29, 1999, the NRC issued a request for additional information (RAI) 

regarding the Harris Nuclear Plant (HNP) license amendment request, submitted by CP&L letter 

Serial: HNP-98-188, dated December 23, 1998, to place spent fuel pools C and D in service. The 

HNP response to the NRC RAI is enclosed. The enclosed information is provided as a 

supplement to our December 23, 1998 license amendment request and does not change our initial 

determination that the proposed license amendment represents a no significant hazards 

consideration.  

Please refer any questions regarding the enclosed information to Mr. Steven Edwards at (919) 

362-2498.  

Sincerely, 

Donna B. Alexander 
Manager, Regulatory Affairs 
Harris Nuclear Plant 

KWSlkws 

Enclosure 

5A413 slieoron Horrns Road Now Hill NC
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SHEARON HARRIS NUCLEAR POWER PLANT 

DOCKET NO. 50-400/LICENSE NO. NPF-63 

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 

REGARDING THE LICENSE AMENDMENT REQUEST TO PLACE 

HNP SPENT FUEL POOLS 'C' & 'D' IN SERVICE 

Requested Item 1 

Although the burnup criteria for storage in Pools C or D will be implemented by administrative 

procedures to ensure verified burnup prior to fuel transfer into these pools, an administrative 

failure should be assumed and evaluation of a fuel assembly misloading event (i.e., a fresh 

pressurized-water reactor (PWR) assembly inadvertently placed in a location restricted to a 

burned assembly as per Technical Specifications (TS) Figure 5.6.1) should be analyzed.  

Response to Requested Item 1 

The presence of soluble boron in the spent fuel pool water will assure that the reactivity is 

maintained substantially less than the design limitation in the event of a misloading event as 

described above. The Double Contingency Principle provides that neither the utility nor the staff 

is required to assume two unlikely, independent, concurrent events. Therefore, a failure of the 

administrative controls related to fuel assembly placement and the inadvertent dilution of the 

spent fuel pool water need not be considered to occur simultaneously. As a result, credit for the 

presence of soluble boron in the spent fuel pool water may be taken for an assembly misloading 

event as described. A minimum spent fuel pool boron concentration of 2000 ppm is maintained 

in accordance with HNP chemistry procedure CRC-001. This minimum boron concentration is 

more than adequate to offset the reactivity addition from a postulated fuel assembly misloading 

event. Based on analysis performed by Holtec International, it has been determined that a soluble 

boron concentration of 400 ppm would be sufficient to maintain 1cd less than 0.95 in the event of 

a fuel assembly misloading event (i.e., a fresh pressurized-water reactor (PWR) assembly 

inadvertently placed in a location restricted to a burned assembly as per TS Figure 5.6.1).  

Requested Item 2 

How will the burnup requirements needed to meet TS Figure 5.6.1 be ascertained for fuel 

assemblies shipped from other PWR plants (Robinson)? 

Response to Requested Item 2 

The burnup curve (proposed TS Figure 5.6. 1) applies to the Robinson 15 x 15 fuel assembly 

types identified in Table 4.3.1 of Enclosure 6 to CP&L's license amendment request, dated 

12/23198.  

The selection of spent fuel for shipment to Harris is made in accordance with procedure NFP

NGGC-0003, entitled "Procedure for Selection of Irradiated Fuel for Shipment in the IF-300 

Spent Fuel Cask." The purpose of this procedure is to assure that the requirements of the IF-300
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Cask Certificate of Compliance No. 9001 are met with regard to the selection of irradiated fuel to 

be shipped and that the fuel selected for shipment is acceptable f6r storage at CP&L's Hams 

plant. This procedure has been in use since 1990 for Robinson spent fuel shipments.  

A computer program, which has also been in use since 1990 for Robinson spent fuel shipments, 

is used in conjunction with the above-referenced fuel selection procedure. For candidate 

assemblies to be shipped, the program retrieves the fuel type, enrichment, burnup, and decay heat 

from the special nuclear materials database. The initial enrichment data for each fuel assembly is 

contained in this database along with the other fuel data, and this data is based on manufacturing 

records. The burnup data for each fuel assembly is also included in the database along with the 

other isotopic inventories, and this data is obtained from the core monitoring software used for 

the Robinson plant. The special nuclear material database and core monitoring software have 

also been in use since 1990 for Robinson shipments.  

The burnup curve proposed as TS Fig. 5.6.1 for pools C and D has already been programmed into 

the software for use in conjunction with fuel selection procedure NFP-NGGC-0003; however, 

this version is not yet in production as testing and documentation per CP&L's computer code 

quality assurance requirements are in progress. This new version will screen candidate PWR 

(Robinson) fuel against the burnup curve.  

Revision to fuel selection procedure NFP-NGGC-0003 to reflect criticality screening 

requirements for fuel to be stored in Harris pools C or D has begun, but will not be completed 

until after: (1) the software changes identified above have been tested and the revised software 

placed in production status, and (2) the NRC has approved CP&L's license amendment 

application to place spent fuel pools C and D in service.  

Requested Item 3 

The fuel enrichment tolerance is specified in Section 4.5.2.5 as +0.01-0.05. Why isn't a positive 

tolerance of +0.05 assumed (i.e., 5.0+0.05 weight percent U-235)? 

Response to Reguested Item 3 

A maximum U-235 enrichment of 5.0 weight percent was specified, because it is the maximum 

enrichment allowed by both the Robinson and Harris Technical Specifications. Robinson TS 

4.3.1. l.a states that the spent fuel racks shall be maintained with fuel assemblies having a 

maximum U-235 enrichment of 5.0 weight percent. Robinson TS 4.3.1.2.a states that the new 

fuel racks shall be maintained with fuel assemblies having a maximum U-235 enrichment of 5.0 

weight percent. Harris TS 5.3.1 states that the initial core loading shall have a maximum 

enrichment of 3.5 weight percent U-235 and that reload fuel shall have a maximum enrichment 

of 5.0 weight percent U-235.  

Also, the manufacturing facility of Siemens Power Corporation (SPC), the current fuel supplier 

for both the Robinson and Harris plants, is limited by license to a maximum U-235 enrichment of 

5.0 weight percent. The SPC manufacturing tolerance is 0.05 weight percent U-235. Therefore, 

for enrichments with a tolerance of +/- 0.05%, the nominal design enrichment may not exceed
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4.95 weight percent U-235 to ensure that the nominal plus the tolerance does not exceed 5.0 

weight percent. The fuel enrichment and density tolerances specified in Section 4.5.2.5 

appropriately supports a maximum allowable enrichment of 5.0 weight percent U-235.  

Requested Item 4 

Justify that the allowance that was assumed for possible differences between the fuel vendor and 

the Holtec calculations is sufficient to also encompass burnup calculational uncertainties.  

Response to Requested Item 4 

The Criticality Safety Calculations for the BWR Fuel Racks are summarized in Table 4.2.2 of 

Enclosure 6 to CP&L's license amendment request, dated 12/23/98. An uncertainty on depletion 

was not explicitly included in the uncertainties summarized in Table 4.2.2. Instead, the 0.01 

additive allowance for comparisons to vendor calculations discussed in Section 4.4.2.2 also 

accounts for burnup uncertainty. This practice is acceptable for the following two reasons: 

First, the BWR calculations consider the peak reactivity during burnup. The k1,d in the rack 

corresponding to a peak klf in the Standard Cold Core Geometry (SCCG) of 1.32 was calculated 

in the analysis. The burnup corresponding to this peak reactivity value is simply a by-product of 

this calculation and, in contrast to PWR analysis, burnup is not used as a criteria for establishing 

acceptability for fuel storage. Any uncertainty in the bumup calculation would simply decrease 

or increase, with burnup, the location of the peak reactivity. However, the kinf in the SCCG and 

the kif in the rack would remain the same at the peak in reactivity. As a result, an additional 

uncertainty on depletion is not necessary.  

Second, the fuel vendor performs similar depletion calculations to those discussed in Section 4.  

Therefore any uncertainty in depletion is an inherent part of the comparison between those 

calculations in Section 4 and those performed by the vendor to determine the peak ki- in SCCG 

as a function of burnup. Again, it is noted that the actual burnup at which the peak occurs is not 

used in the BWR acceptable fuel storage criteria.  

Requested Item 5 

The summary of criticality safety calculations shown in Tables 4.2.1 and 4.2.2 indicates that the 

total uncertainty is a statistical combination of the manufacturing tolerances but do not indicate 

methodology biases and uncertainties. Were these included? 

Response to Requested Item 5 

Section 4.4.1 of Enclosure 6 to CP&L's license amendment request, dated 12/23/98, discusses 

the fact that CASMO-3, because it is a two-dimensional code, can not be directly compared to 

critical experiments and as a result a calculational/methodology bias is not available for 

CASMO-3. This section also discusses MCNP, which is a full three-dimensional Monte Carlo 

code, which has been benchmarked against critical experiments. CASMO-3 was used as the
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primary method of calculation and the results from CASMO-3 were compared to the regulatory 

limit of kYr < 0.95 in Tables 4.2.1 and 4.2.2. As noted, the methodology bias and uncertainty 

were not included in these tables. However, these factors were implicitly included in a code-to

code comparison between CASMO-3 and MCNP shown in Table 4.5.1.  

As discussed above, a methodology bias can not be developed for CASMO-3. Therefore, 

CASMO-3 results were compared to MCNP results to either verify that it produces conservative 

results relative to the benchmarked MCNP, or to determine a code-to-code bias. This 

comparison is discussed in Sections 4.5.1 and 4.6.1 with the results presented in Table 4.5. 1. In 

the comparison between MCNP and CASMO-3, the methodology bias, uncertainty on the bias, 

calculational statistics, and a correction from 20'C to 4'C were added to the MCNP results.  

These results indicate that CASMO-3 is conservative relative to the benchmarked code MCNP 

and therefore the code-to-code bias was 0.0 for CASMO-3. Since the code-to-code bias was 0.0, 

it was not included in Tables 4.2.1 and 4.2.2. In conclusion, it can be stated that even though a 

methodology bias and uncertainty were not directly included in the final results shown in Tables 

4.2.1 and 4.2.2, they were implicitly included through comparison of CASMO-3 and the 

benchmarked MCNP, provided in Table 4.5.1.
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New Hill NC 27562 

United States Nuclear Regulatory Commission 
ATTENTION: Document Control Desk 
Washington. DC 20555 

SHEARON HARRIS NUCLEAR POWER PLANT 
DOCKET NO. 50-400/LICENSE NO. NPF-63 
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 
REGARDING AMENDMENT REQUEST TO INCREASE FUEL 
STORAGE CAPACITY 

Dear Sir or Madam: 

By letter HNP-98-188, dated December 23, 1998, Carolina Power & Light Company (CP&L) 

submitted a license amendment request to increase fuel storage capacity at the Hams Nuclear 

Plant (HNP) by placing spent fuel pools C & D in service. The U. S. Nuclear Regulatory 

Commission (NRC) issued letters dated March 24, 1999, April 29, 1999, and June 16, 1999 
requesting additional information regarding our license amendment application. HNP letters 

HNP-99-069, dated April 30, 1999, HNP-99-094, dated June 14, 1999, and HNP-99-112, dated 

July 23, 1999 provided our respective responses.  

By letter dated August 5, 1999, the NRC issued a fourth -request for additional information (RAI) 

regarding our license amendment application to place spent fuel pools C & D in service: The 

Enclosures to this letter provides the HNP response to the NRC staff's August 5, 1999 RAI.  

The enclosed information is provided as supplement to our December 23, 1998 amendment 

request and does not change our initial determination that the proposed license amendment 

represents a no significant hazards consideration.  

Please refer any questions regarding the enclosed information to Mr. Steven Edwards at (919) 

362-2498.  

Sincerely, 

Donna B. Alexander 
Manager, Regulatory Affairs 
Harris Nuclear Plant

5413 Shearon Harris Rood New Hill NC
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KWS/kws 

Enclosures: 

1. HNP Responses to NRC Request For Additional Information (RAI) 

2. Calculation SF-0040, entitled "Spent Fuel Pools C and D Activation Project Thermal

Hydraulic Analysis" (w/o Attachments) 
3. Calculation SF-0041, entitled "Harris Fuel Pool Heatup Calculation" 
4. Attachment Z to Calculation SF-0040 - Evaluation of CCW System LOCA-Containment 

Sump Recirculation (RHR and SFP) Alignment Thermal Performance 

c: Mr. J. B. Brady, NRC Senior Resident Inspector (w/ Enclosure 1) 
Mr. Mel Fry, N.C. DEHNR (w/ Enclosure 1) 
Mr. R. J. Laufer, NRC Project Manager (w/ all Enclosures) 

Mr. L. A. Reyes, NRC Regional Administrator - Region II (w/ Enclosure 1)
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bc: (all w/ Enclosure 1)

Mr. K. B. Altman 
Mr. G. E. Attarian 
Mr. R. H. Bazemore 
Mr. C. L. Burton 
Mr. S. R. Carr 
Mr. J. R. Caves 
Mr. H. K. Chernoff (RNP) 
Mr. B. H. Clark 
Mr. W. F. Conway 
Mr. G. W. Davis 
Mr. W. J. Dorman (BNP) 
Mr. R. S. Edwards 
Mr. R. J. Field 
Mr. K. N. Harris

Ms. L. N. Hartz 
Mr. W J. Hindman 
Mr. C. S. Hinnant 
Mr. W. D. Johnson 
Mr. G. J. Kline 
Mr. B. A. Kruse 
Ms. T. A. Head (PE&RAS File) 
Mr. R. D. Martin 
Mr. T. C. Morton 
Mr. J. H. O'Neill, Jr.  
Mr. J. S. Scarola 
Mr. J. M. Taylor 
Nuclear Records 
Harris Licensing File 
Files: H-X-0511 

H-X-0642
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SHEARON HARRIS NUCLEAR POWER PLANT 

DOCKET NO. 50-400/LICENSE NO. NPF-63 

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 

REGARDING THE LICENSE AMENDMENT REQUEST TO 

INCREASE FUEL STORAGE CAPACITY 

Reauested Information Item 1: 

In September 1983, the staff issued NUREG-1038, "Safety Evaluation Report related to the 

operation of Shearon Harris Nuclear Power Plant, Units I and 2," which included a review of the 

spent fuel storage facility. The review of the spent fuel storage facility, including the two spent 

fuel pool cooling systems (SFPCSs) and the four fuel storage pools, was performed in 

accordance with the applicable sections of NUREG-0800, "Standard Review Plan." The U. S.  

Nuclear Regulatory Commission (NRC) staffs review found the design of the Unit 1 and Unit 2 

fuel storage facilities acceptable. At the time NUREG- 1038 was issued, construction of the Unit 

2 SFPCS was still ongoing and expected to be completed. In November 1983, plans to complete 

Unit 2 were canceled and construction of the partially completed Unit 2 SFPCS was placed on 

hold.  

On December 23, 1998, Carolina Power & Light Company (CP&L) requested a license 

amendment to activate spent fuel pools (SFPs) C and D. The submittal provided information to 

the staff regarding the activation of the pools; however, no information was provided on the 

design of the SFPCS supporting SFPs C and D. Given that the SFP C and D SFPCS was never 

placed in operation, and that significant changes to the design were proposed in the December 

23, 1998 submittal, please provide information to show how the portions of the Unit 2 spent fuel 

storage facility (e.g., SFPs C and D, and the fuel pool cooling and cleanup system - as built), that 

are not already addressed in the December 23, 1998 submittal, meet the guidance in Regulatory 

Guide 1.13, "Spent Fuel Storage Facility Design Basis," and NUREG-0800. You may reference 

the NRC's acceptance of those portions of the fuel storage facility that have not changed from the 

design the staff previously accepted.  

Response 1: 

This requested information item is addressed below by a matrix that shows how the portions of 

the spent fuel storage facility originally intended to support Unit 2 (i.e., SFPs C and D, and the 

Fuel Pool Cooling and Cleanup System - as built) meet the guidance in Regulatory Guide 1. 13, 

"Spent Fuel Storage Facility Design Basis," and NUREG-0800, Standard Review Plan. The 

matrix provides a cross-reference listing of the relevant NUREG-0800/NUREG-1038 sections 

associated with spent fuel storage, fuel pool cooling, and fuel pool area ventilation; identifies the 

proposed changes to the portions of SFPs C and D and associated Fuel Pool Cooling and Cleanup 

System previously accepted by the NRC staff (Reference: NUREG-1038, "Safety Evaluation 

Report related to the operation of Shearon Harris Nuclear Power Plant, Units I and 2, dated 

November 1983); and provides the reason / basis for the proposed changes.
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Reconciliation or SFP Activation Project with SER (NUREG- 1038) 

SRP/SER Section Change from Design As Reason / Basis for Change 
Section paragraph Documented in SER 

number 

9.1.2 1 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 2 Change with regard to the Unit 2 was not completed. A single 
following: new fuel pool is provided for Unit 1, 
Infers that two units will be with the remaining 3 pools 
completed representing existing or proposed 
Discussion of storage spent fuel storage capacity. A 
capacity has been revised per current description of the completed 
the license amendment facility at this point in time is 
request provided in the FSAR, Section 
Discussion of rack 9.1.2.2. Information relative to the 
arrangements has been proposed number and type of storage 
revised locations associated with the 
Note that discussion proposed configuration is provided 
pertaining to maintaining Kff in Enclosure 1 of the license 
at or below 0.95 has not been amendment request (HNP-98-188, 
affected. - dated 12/23/98).  

9.1.2 3 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 4 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 5 Assumes that two units are Since Unit 2 was not completed, 
completed and addresses there are no shared facilities between 
shared portions of facilities, units. Relative to the proposed 
stating that a loss of offsite change, redundancy is provided so 
power will not impair the that an accident or loss of power in 

ability to safety store spent the operating unit will not impair the 

fuel. ability to safely store spent fuel in 
any of the fuel storage pools.
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9.1.2 6 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 7 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 8 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 9 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 10 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.2 11 No change from design N/A 
previously accepted by NRC 

Staff as documented in the 
SER.  

9.1.2 12 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.3 1 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.
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29.1.3 Assumes that two units are 
completed. Refers to one fuel 
pool cooling system being 
provided "'for each unit".  
States that each fuel pool 
cooling pump is capable of 
being loaded to onto a separate 
emergency power supply in 
case of loss of offsite power, 
and that each cooling train is a 
100% subsystem servicing the 
new and spent fuel storage 
pool in that unit.

9.1.3 3 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER. The equipment in this 
discussion is the sum of that 
which would be provided for 
the entire facility, not just one 
unit.  

9.1.3 4 Assumes two units were See FSAR Section 9.1.2.2 for a 
completed. Describes the description of the facility. The 
facility as having new storage RWST for Unit 1 is available as a 
pools at either end, and the source of makeup water, will be 
spent fuel pools being connected to the fuel pool cooling 
connected to the fuel transfer pumps for both FPCCS, and has been 

canal "in its unit." Also states evaluated and found sufficient to 
"Makeup to the pools may be perform this function for all four.  
provided from a seismic pools in the proposed configuration.  
Category 1 source (the 
refueling water storage tank) 
by means of the fuel pool 
cooling pumps."

IThe proposed configuration 
completes the FPCCS as described in 
the SER for the two unit site. Two 
separate fuel pool cooling systems are 
provided, one for the two pools 
currently in service, and one for the 
two additional pools which were 
originally intended for Unit 2 (i.e., the 
C and D pools). Consistent with the 
description in the SER, each FPCCS 
will contain two cooling trains: each 
train including a heat exchanger, 
strainer, and fuel pool cooling pump, 
with each pump capable of being 
manually loaded onto a separate 
emergency power supply in the event 
of loss of offsite power. Each cooling 
train is a 100% subsystem, servicing 
both pools in that system.
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9.1.3 5 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.3 6 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.3 7 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.3 8 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.3 9 Identifies the commitment by The proposed configuration is 
CP&L to provide two cooling consistent with the commitment made 
pumps and two heat for the Unit 2 design. The new 
exchangers for Unit 1 and to FPCCS will be completed to 
provide a similar arrangement essentially the same design as 
for Unit 2. originally proposed to service Unit 2, 

including two fuel pool cooling 
pumps and two heat exchangers. The 
detailed description of the Unit 2 
FPCCS is essentially the same as that 
provided in FSAR Section 9.1.3.
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Discusses transfer of fuel 
between units with regard to 
meeting requirements of GDC 
5.

.1 _______ 1 .4

Assesses temperature of Unit 2 
spent fuel pool with the 
assumption that this unit was 
completed and that this pool 
has the greatest heat load.  
This assessment is not valid, 
because Unit 2 was not 
completed and pools C and D 
will only be used for "colder" 
spent fuel meeting specific 
burnup limitations. I

9.1.3

Under the license amendment request 
to place pools C and.D in operation, 
spent fuel storage in the Unit 2 spent 
fuel pools (i.e., pools C and D) will be 
limited to 1.0 MBtu/hr. As a result, 
the heat load in these pools is 
bounded by that which might exist in 
the Unit I spent fuel pools. The 
current temperature limit associated 
with the operating Unit 1 (i.e., A and 
B) pools is 137 *F. That limit is not 
affected by this license amendment 
request. Relative to the Unit 2 (C and 
D) pools, peak temperatures are 
anticipated to be well below this 
value at the maximum allowable pool 
heat load of 1.0 MTBtu/hr.

9.1.3 12 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.

10 Since Unit 2 was not completed. there 
can be no transfer of fuel between 
units. Relative to fuel pool cooling 
capacity, the license amendment 
request proposes a new Technical 
Specification to limit fuel pool (C and 
D) heat loads to no more than 1.0 
MBtu/hr. This relatively low heat 
load limit is determined sufficient to 
support spent fuel storage needs until 
analyses associated with Steam 
Generator Replacement and Power 
Uprate progress to the point at which 
the integrated effect on CCW can be 
quantified. Once this integrated 
assessment is made, a subsequent 
license amendment request will be 
required to increase the heat load 
limit to reflect full spent fuel storage 
capacity in pools C and D.

9.1.3 11
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139.1.3 Describes makeup being 
Iprovided from two Refueling 
Water Storage Tanks, one 
from each unit. Staff 
acknowledges that only one 
RWST will be available while 
Unit 2 is being built, and SER 
states that the single Refueling 
Water Storage Tank (RWST) 
is sufficient. SER states that 
ESW is available through 
valved and flanged emergency 
connections as a backup 
seismic Category 1 water 
source.

9.1.3 14 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.3 15 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.1.3 16 States that spent fuel pool Fuel pool water chemistry limits are 
water will be sampled weekly. consistent with guidelines and 
Chemical impurity limits are specifications established by the* 
to be maintained in accordance NSSS vendor, fuel manufacturer, and 
with Westinghouse WCAP- EPRI standards. Fuel pool water is 

7452, Revision 2, 1977. monitored routinely by chemical and 
radiochemical analysis of grab 
samples.  

9.1.3 17 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 

I SER.

Since Unit 2 will not be completed.  
no separate RWST exists with regard 
to the Unit 2 FPCCS. The Unit I 
RWST will be connected to both 
FPCCS. This single RWST has been 
evaluated and determined adequate 
for providing a seismic Category I 
makeup source for all four pools.  
Other sources of makeup water are 
also available, including the seismic 
Category I ESW System, the 
Demineralized Water System, and the 
Reactor Makeup Water Storage Tank.  
The emergency connections described 
in the SER will not be provided on 
the Unit 2 FPCCS, since there is no 
ESW supply in the proximity to 
which they can be connected.  
Rather. ESW is available at a location 
in the Unit 1 RAB, where a cross-tie 
to both FPCCS can readily be made.
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9.1.3
y r I.

18 Reiterates the commitment to 
provides two fuel pool cooling 
pumps and heat exchangers for 
the Unit 2 FPCCS..

The proposed configuration of the 
Unit 2 FPCCS is essentially the same 
as that for Unit 1, and includes two 
separate, 100% subsystems. Each 
train includes a fuel pool cooling
pump, strainer and heat exchanger.  
The fuel pool cooling pump for each 
train is powered by a separate 
emergency power supply to provide 
spent fuel pool cooling capability 
even in the event of a loss of offsite 
power. The completed design is 
essentially the same as that shown in 
FSAR Figures 9.1.3.1, 9.1.3.2, 9.1.3.3 
& 9.1.3.4 as being on "'Construction 
Hold ."

9.4.2 1 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 2 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 3 No.change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 4 No change from design. N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 5 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 6 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.
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9.4.2 7 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 8 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 

SER.  

9.4.2 9 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 10 No change from design Control of all site work activities 

previously accepted by NRC (including those associated with 

Staff as documented in the completion of the Unit 2 spent fuel 

SER, except to note that this storage facilities) is controlled under 

section contains a statement site procedures for work control and 

that precautions will be taken screened for potential impact on the 

during construction of Unit 2 operating and licensed portions of the 

to protect operating features of plant.  
the spent fuel pool area 
ventilatibn system.  

9.4.2 11 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 12 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 13 No change from design N/A 

previously accepted by NRC 
Staff as documented in the 
SER.
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9.4.2 14 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 15 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER, except to note that a typo 
exists. Should reference 
Position C.4 of RG 1.13, not 
RG 1.14.  

9.4.2 16 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.  

9.4.2 17 No change from design N/A 
previously accepted by NRC 
Staff as documented in the 
SER.

Requested Information Item 2:

As shown on Table 9.2.2-1 of the SHNPP Final Safety Analysis report (FSAR), each of the two 

Component Cooling Water (CCW) heat exchangers (HXs) has a design heat transfer rate of 50 

M[Btu/hr. Table 9.2.1-3 of the SHNPP FSAR shows the maximum service water heat load from 

the CCW HX following a loss-of-cooling accident (LOCA) to be 273 MBtu/hr. The unreviewed 

safety question (USQ) analysis in Enclosure 9 of the license amendment appears to indicate that 

one RHR HX (a single failure assumption) and one CCW train could remove 111.1 MBtu/hr.  

Discuss the differences among FSAR Tables 9.2.1-3, 9.2.2-1, and the USQ analysis.  

Response 2: 

HNP FSAR Section 9.2.1 addresses Emergency Service Water (ESW) capabilities. HNP FSAR 

Table 9.2.1-3 shows the maximum ESW system heat loads estimated to exist during post-LOCA 

conditions. In order to postulate the maximum potential heat load on the ESW system, both 

RHR loops are considered to be in service under worst case conditions. Since a single train of 

RHR is analyzed to remove up to 111.1 MBtu/hr in the post-LOCA scenario, the RHR 

contribution to the CCW portion of the total ESW heat load is 222.2 MBtu/hr. An additional 

50.4 MBtu/hr of station auxiliary loads cooled by CCW is added to this value, resulting in the 

272.6 MBtu/hr value shown in FSAR Table 9.2.1-3 for the total CCW contribution to ESW heat
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loads. These cumulative heat loads represent the maximum estimated ESW heat loads existing 
under post-LOCA conditions, whereas the 111.1 MBtu/hr is the heat removal requirement for a 
single train of RHR based on containment analyses.  

HNP FSAR Section 9.2.2 describes the design and operation of the CCW system. The 50.5 
MBtu/hr value shown in FSAR Table 9.2.2-1 is the "design heat transfer rate" for CCW. This 
value is consistent with design requirements for normal plant operation, and is based on a CCW 

outlet temperature of 1050 F (vs. 1200 F for post-LOCA conditions). Since heat transfer varies 
with flow rates and inlet conditions, the heat exchanger is capable of a wide range of heat 

removal rates. Analyses show that both 50.5 MBtu/hr (normal operation) and 111. 1 MBtu/hr 
(post-LOCA) are within the capability of the CCW heat exchanger under the conditions 
associated with the scenario being evaluated.  

Relative to the USQ analyses, the thermal-hydraulic calculations which support using the Unit I 
CCW system to provide cooling to the C and D spent fuel pools did not change any assumptions 
regarding maximum sump temperatures or RHR heat removal requirements under post-LOCA 
containment conditions. The analyses did, however, identify that fluid properties at the higher 
RHR temperatures associated with the post-LOCA scenario would result in an increase in heat 

exchanger heat transfer coefficient (HTC) values over the fixed value currently assumed. For the 

purpose of this analysis, the RHR HTC value was therefore allowed to vary as a function of fluid 

properties in order to ensure that the adequacy of downstream heat sinks was demonstrated under 

most limiting conditions. The CCW flow rate which corresponds to the requisite 111.1 MiBtu/ hr 

heat removal rate was calculated in this manner and used to prescribe the CCW system flow 

rebalance associated with the additional spent fuel pool heat load.  

Requested Information Item 3: 

In Enclosure 6, Section 5.0, "Thermal-Hydraulic Considerations," of the license amendment 

request, Holtec provides a summary of the methods, models, analyses, and numerical results to 

demonstrate the compliance of the SHNPP SFPs C and D with the provisions of Section III of the 

NRC OT Position Paper for Review and Acceptance of Spent Fuel Storage and Handling 

Applications (April 1978). Section 5.3 discusses the bulk pool temperature analysis. Holtec's 

conclusion is that the cooling water system must meet the design flow versus inlet water 

temperature specifications shown on Figure 5.3.1 of LAR Enclosure 6. Given that the SFPCS is 

already designed and constructed, and that the licensee has proposed to limit the heat load in 

SFPs C and D to 1.0 MBtu/hr (proposed Technical Specification (TS) 5.6.3.4), provide a 

thermal-hydraulic analysis using the system parameters for the SFPCS that support SFPs C and D 

that show the maximum bulk pool temperature for SFPs C and D will not exceed 137 TF 

assuming a single active failure.
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Response 3: 

The Holtec scope of supply included a single analysis to support operation with up to full pool 
conditions in both the C and D spent fuel pools. The Holtec analysis considers 15.63 MBtu/hr 
and establishes the system conditions (spent fuel pool cooling flow and temperature) required to 
maintain the current spent fuel pool limit at that heat load. Section 5.0 of the Holtec report is 
pertinent to the consideration of forced cooling requirements at 1.0 M1Btu/hr in that it includes a 
review of pool design and layout, and shows that short-circuiting of cooling flow will not occur.  
Actual requirements for the 1.0 MBtu/hr heat load are established in HNP calculation SF-0040, 
which considers not only spent fuel pool cooling requirements, but also the cooling requirements 
of downstream heat sinks (i.e., CCWS, ESWS, and the ultimate heat sink). The body of 
calculation SF-0040 is provided in Enclosure 2. Note that the same spent fuel pool cooling 
pumps and piping will be used for the initial phase at 1.0 MBtu/hr as for the full pools, such that 
the same spent fuel pool cooling flow rates will exist for both scenarios. Calculation SF-0040 
demonstrates the adequacy of plant heat sinks to maintain SFPs C and D at or below 137 'F 
given a single active failure for all plant conditions which require that assumption.  

Requested Information Item 4: 

Table 5.2.3 of Enclosure 6 states that bounding decay heat input from stored fuel in spent fuel 
pools C and D assumed in the thermal-hydraulic analysis totals 15.63 MBtu/hr. The proposed TS 
5.6.3.d limits the heat load in spent fuel pools C and D to 1.0 MBtu/hr. Explain the difference 
between the maximum heat load requested in the license amendment and the heat load calculated 
and used in the Enclosure 6 decay heat analysis.  

Response 4: 

CP&L is proceeding with a phased approach to licensing HNP spent fuel pools C and D. The 
first phase will complete the spent fuel pool cooling systems and other supporting systems and 
provide for a maximum heat load of 1.0 MBtu/hr. This phase is now being reviewed by the 
NRC. The second phase will assess conditions necessary to utilize C and D pools at full capacity 
and consider the impacts of power uprate and steam generator replacement projects (scheduled 
for implementation in the fall of year 2001) on plant heat sinks. This phased approach is 
necessary, because spent fuel generation and storage requirements dictate that construction begin 
to complete spent fuel storage facilities expeditiously; however, the analyses supporting the 
power uprate and steam generator replacement projects have not progressed to the point that a 

comprehensive evaluation can be conducted. Therefore, based on a review of spent fuel 
generation and storage plans, an interim heat load of 1.0 MBtu/hr was chosen as a limit which 

supports fuel handling operations at HNP through the year 2001.
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Requested Information Item 5: 

Section 5.4.1 of Enclosure 6 discusses time-to-boil assuming a complete loss of cooling to spent 
fuel pools C and D. The analysis assumes a decay heat load of 15.63 MBtu/hr, which results in a 
heat up rate of 5.4 0F/hr. Given that the storage pools are limited to 1.0 MBtulhr by the proposed 
TS, provide a pool heat up analysis using a decay heat rate of 1.0 MBtu/hr. In addition, discuss 
the available makeup sources to spent fuel pools C and D and their capacities relative to the 
calculated boil off rate.  

Response 5: 

The time to boil and pool heatup analyses for the 1.0 MLBtu/hr scenario are well bounded by the 
time to boil and pool heatup analyses for the 15.63 MBtu/hr scenario presented in Section 5.4.1 
of Enclosure 6 to the license amendment request. Analyses specific to 1.0 MBtu/hr have been 
performed and are documented in HNP Fuel Pool Heatup Calculation SF-0041, provided herein 
as Enclosure 3. These analyses calculate an estimated pool heatup rate of approximately 0.33 TF 
/hr, and conclude that the pools would not heat up to 140 'F until approximately 100 hours into 
the event, and an additional 200 hours would be required to reach boiling conditions.  

Requested Information Item 6: 

The USQ analysis results of Enclosure 9 indicate that a minimum CCW system (CCWS) flow 
rate of 4874 gpm at 120OF is required at the beginning of the containment sump recirculation 
phase of a LOCA and that, assuming a 6% model uncertainty and degraded inservice test (IST) 
pump performance, the specified CCW flow to the residual heat removal (RHR) HX would be 
5166 gpm, which is less than 5600 gpm in the existing analysis. This result is based on (1) the 
RHR HX heat rejection rate of 111.1 MBtu/hr, which is said to be consistent with the existing 
post-LOCA containment pressure/temperature calculations, and (2) the use of a "dynamic" RHR 
HX performance model, in which the tube side inlet temperature is postulated to rise to 244. IOF 

during the initial phase of sump recirculation, rather than a fixed 1390F assumed in the existing 

analysis, resulting in an increase of the overall RHR HX heat transfer coefficient (HTC) of 

approximately 10% due to change in tube side viscosity.  

Provide the dynamic RHR -IX heat transfer analysis during and subsequent to the recirculation 

phase of a LOCA. Important parameters to be provided include the time-dependent decay heat 

rate, the containment sump water temperature, and the HTCs, heat transfer rates and flow rates 

(both tube and shell sides) of the RHR HIX, and CCW HIX, etc. Also describe how the effects of 

HX degradation mechanism such as fouling and tube plugging of the RHR and CCW systems are 

accounted for in the RHR and CCW HIX heat transfer calculations.
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Response 6: 

The RHR heat exchangers provide long-term cooling during the containment sump recirculation 
phase of a LOCA. This function is accomplished by aligning the RHR system to take reactor 

coolant from the containment sump, circulating the reactor coolant through the RHR heat 

exchangers, and then returning the reactor coolant back to the RCS cold legs. Thermal 
performance of the RHR heat exchangers at HNP has been analyzed using the dynamic RHR heat 

exchanger performance model and shown to remain comparable to that calculated by the current 

containment pressure/temperature analyses. The dynamic RHR heat exchanger performance 

model, however, yields a slight reduction in heat transfer relative to long-term post LOCA 

environmental conditions.  

An assessment of the dynamic RHR heat exchanger performance model has been completed for 

long-term containment heat removal and equipment qualification. From this assessment, it is 

noted that the heat removal rate calculated by using the dynamic RHR heat exchanger 

performance model is 111.9 MBtu/hr at peak containment sump temperature (occurring at t 

3600 seconds into the event), which is marginally higher than the 111.1 MBtu/hr value obtained 

using the fixed HTC model. At 104 seconds into the event, the calculated heat removal rate using 

the dynamic RHR performance model is 92.2 MBtu/hr, still slightly higher than the 92.1 MBtu/hr 

associated with the fixed HTC model used in the current containment analysis. By 105 seconds 

into the event, the calculated containment sump temperature has decreased from 244.1 °F to 

167.8 TF, and the heat removal rate calculated by using the fixed HTC model has now become 

slightly higher than that calculated by the dynamic HTC model (42.8 MBtu/hr compared to 41.9 

MBtu / hr, respectively). At 106 seconds into the event (approximately 12 days), calculated 

containment sump temperature has decreased to 142.7 'F, and the heat removal rate using the 

fixed HTC model is 20.3 MBtu/hr, compared to 19.7 MBtu/hr calculated by the dynamic HTC 

model.  

The table shown on the following page provides the requested heat exchanger performance 

parameters.
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Comparison of RHR Heat Exchanger Performance for 
Long-Term Post LOCA Environmental Qualification

@ t = 3600 secs. @ t = 10' secs. @ t = 10' secs. @ t= 10- secs.
Fixed 
HTfl

Variable 
wTC

Fixed 
H-TC

Variable 
HTC

Fixed Variable Fixed 
HTC

Variable 
HTC

No. U-Tubes 592 592 592 592 592 592 592 592 

Surface Area 4280 4280 4280 4280 4280 4280 4280 4280 

(ft2) 
UA 1.635E6 1.758E6 1.635E6 1.734E6 1.635E6 1.665E6 1.635E6 1.627E6 

(BTU/hr-°F) I 

Q 111.1 111.9 92.1 92.2 42.8 41.9 20.3 19.7 

(MBTU/hr) 
RHR Flow 1.846 1.846 1.846 1.846 1.846 1.846 1.846 1.846 

(10 l brn/hr) 

RHR Inlet 244.1 244.1 222.9 222.9 167.8 167.8 142.7 142.7 
Ternp 

(TF) 

CCW Flow 5600 4874 5600 4874 5600 4874 5600 4874 

(gpm) 
CCW Inlet 120 120 120 120 120 120 120 120 

Termp (OF) I I

Because the relationship between heat exchanger flow rates and heat transfer is not linear, the 

analysis summarized above shows that the reduction in CCW flow from 5600 gpm to 4874 gpm 

yields no reduction in heat transfer at the earlier stages of the event associated with the highest 

postulated containment sump temperatures. Comparably, only a minimal reduction in heat 

transfer (about 3%) occurs much later into the event when containment sump temperatures have 

decreased significantly. Both the fixed and dynamic HTC models consider design fouling 

conditions and 0% tube plugging.  

Requested Information Item 7: 

The USQ analysis also indicates the need to increase the current minimum required emergency 

service water (ESW) flow to the CCW HX from 8250 gpm to 8500 gpm, which is said to have 

been verified to be within the capacity of the current system. Will FSAR Table 9.2.1-1 be 

revised to require the ESW flow through the CCW HX to be 8500 gpm? 

Response 7: 

Yes, FSAR Table 9.2.1-1 will be revised accordingly to reflect the revised system flow 

requirements.
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Requested Information Item 8: 

HNP FSAR Sections 9.2.2.2 and 9.2.2.2.2 provide CCW system and component descriptions, 
including information about the CCWS surge tank. This surge tank accommodates changes in 
the fluid volume of the CCWS from thermal expansion and contraction and accommodates water 
which may leak into the system from cooled components. The surge tank also provides the 
CCWS with a limited water supply until a leaking cooling line can be isolated. Discuss the 
effects of the additional system volume and heat load (from the piping and components added to 
support SFPs C and D activation) on the capability of the CCWS surge tank to perform its design 
function.  

Response 8: 

Section 9.2.2.2.2 of the HNP FSAR provides a discussion about four specific functions of the 
Component Cooling Water (CCW) surge tank. The impact on each of these functions by placing 
spent fuel pools C and D in service is discussed below: 

a) Accommodates changes in CCWS water volume due to changes in operating temperature.  

To place spent fuel pools C and D in service, the required modifications to the CCW system will 

add approximately 2000 gallons of water volume to the CCW system, including the shell side 
volumes of both spent fuel pool heat exchangers. Assuming this volume of water undergoes a 

temperature increase from 60 'F to 105 'F, the incremental volume increase in CCW inventory 
would be about 15 gallons. Since normal CCW surge tank level is at approximately 1000 gallons 

and the tank has a 2000 gallon capacity, this represents only about 1.5% of the tank's available 
surge volume. Even then, the tank is fitted with overflow and overpressure protection, sized to 

provide adequate relief from comparatively high volume makeup sources. Based on these 
considerations, an increase in CCW volume brought about by an abrupt rise in temperatures 
would be of no consequence to either plant operation or nuclear safety. The same can be said of 

the impact of abrupt temperature decreases, where the volume of water maintained in the tank 
and the makeup capability to the system are adequate to compensate for shrinkage. Finally, the 

CCW surge tank is equipped with high and low level instrumentation, which alerts the operator 

in the control room to significant changes in level so that any needed corrections can be readily 
made.  

b) Accommodates, for 20 minutes, the maximum flow from either makeup water supply.  

The activation of spent fuel pools C and D will not change makeup water supply capabilities, 

normal water level, or the capacity of the CCW surge tank. There is no impact with regard to the 

capability to accommodate makeup flow.  

c) A reservoir of water to provide time to locate and terminate a system leak should one 

develop.
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The design and construction of the piping and equipment being added to support activation of 

spent fuel pools C and D is similar to that already installed, such that the size and nature of leaks 

which might occur and the isolation capability of the equipment is consistent with that which 

already exists. Given these considerations, the adequacy of the reservoir to provide time to 

locate and terminate a leak is not adversely impacted.  

d) Accommodates, for about 2 hours, the Technical Specification maximum identified reactor 

coolant leakage of 10 gpm.  

As with item b) above, there is no impact regarding the capability to accommodate leakage from 

the RCS, because the activation of spent fuel pools C and D will not affect the capacity of the 

tank or the normal water level.  

Requested Information Item 9: 

Will the SFPCCS and makeup system(s) for SFPs C and D be included in the inservice 

inspection program or an inspection program similar to those used with systems that support 

SFPs A and B? 

Response 9: 

Portions of the SFPCS will be included in the site ISI / IST program, consistent with the 

treatment of equipment and support systems associated with spent fuel pools A and B.  

Specifically, the piping within Code boundaries will be included in the ISI program, and subject 

to regular inspections per the requirements of that program. In addition, the following spent fuel 

pool cooling system components will be added to the site IST program: 

"* spent fuel pool cooling pumps 
"* spent fuel pool cooling system relief valves 

"* spent fuel pool cooling pump discharge check valves 

Requested Information Item 10: 

Enclosure 2, Part 1 of the significant hazards consideration determination discusses the 

probability or consequences of an accident previously evaluated. In the fourth paragraph, you 

allude to the movement of fuel assemblies ".., required to be performed to support this activity 

(e.g., installation of racks)..." Since SIPs C and D are currently empty, and no reracking of 

SFPs A and B are included in this licensing amendment, what fuel movements do you anticipate 

will be required during the course of the modifications authorized by this license amendment?
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Response 10: 

There is currently no fuel in the C (or D) spent fuel pool, nor will any be installed until such time 
as the initial installation of racks are completed and approval from the NRC to place the pool in 
service is obtained. No fuel movement will be involved with the installation of racks performed 
in support of this license amendment request.  

Requested Information Item 11: 

In Section 4.6, "CCWS Hydraulic Margins," the first paragraph refers to a modification to the 
CCWS piping to SFP HXs C and D to be able to throttle flow to 2.03% for the Hot Shutdown 
(350°F) alignment. CP&L staff note that the CCWS valves to these HXs must be heavily 
throttled and will require a suitable sized bypass line with a smaller throttle valve in order to 
achieve acceptable throttling characteristics. Will these modifications be performed as part of 
the system activation? If not, how will operators throttle flow to the SFP HXs to meet the design 
conditions specified in SF-0040 Table 6? 

Response 11: 

A 6" bypass line and a 6" throttle valve will be installed as part of the modifications performed 
as part of system activation. This arrangement has been sized to provide acceptable throttling 
characteristics at the relatively low flow rates required to accommodate a 1.0 MBtu/hr heat load.  
The requisite throttle position will be set in an initial flow balance. Thereafter, system alignment 
will consist of opening and closing isolation valves. It is not anticipated that subsequent 
adjustments to throttle valve position will be necessary.  

Requested Information Item 12: 

Tables 7a through 7j present the results of a CCWS flow analysis to determine the hydraulic 
margins for various CCWS lineups. In its summary in Section 4.6, CP&L states that the 
evaluation of the system thermal analysis results during the "LOCA: Recirculation (RHR and 
SFP) alignment" (Table 7i) shows that the steady state equilibrium temperature of the fuel pool 
A/B does not exceed 136 OF even with degraded CCWS pump flow and design fouling of all.  
HXs. Please provide a copy of Attachment (Z), "Containment Sump Recirculation (RHR and 
SFP) Alignment Thermal Performance," or provide the basis, assumptions, and results for this 
calculation, including the assumed decay heat load, the duration of time the CCWS system is 
providing insufficient flow to SFP HIX A, and the maximum SFP bulk temperature for all SFPs.  

Response 12: 

As requested, a copy of Attachment (Z) to calculation SF-0040 is provided herein as Enclosure 4.
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Requested Information Item 13: 

CP&L's description of the refuel-normal and abnormal full core offload analysis results (Tables 

7e and 717) indicate that the SFP HX A (or B) can just accommodate an assumed full core offload 

heat load of 31.7 MBtu/hr at design SFPCS thermal conditions; therefore, the negative CCW 

flow margin is acceptable under these extreme thermal-hydraulic conditions; however, no basis is 

provided for this conclusion. Please provide your justification for concluding that operating the 
SFPCS with CCWS flow 7% less than the minimum flow stated in Tables 7e and 7f assures the 

design limits for the SFPs are not exceeded.  

In addition, in table 7f, the minimum CCWS flow to RHR pump A with a 6% uncertainty is 

calculated to be 8% less than the minimum required flow rate, yet no justification is given why 
this deficient condition is acceptable. Please provide the basis why this condition is acceptable.  

Response 13: 

Calculation SF-0040 Attachments (M) and (N) document the SFP Hx A (or B) thermal-hydraulic 

analysis at the design SFPCS flow of 3750 gpm at 137 OF, a design CCWS supply temperature of 

105 OF, minimum ESWS flow and maximum ESWS temperature, a design fouling of 0.0005 hr

ft2-F/BTU on both the inside and outside tube surfaces and assuming no tubes plugged. This 

analysis shows that the SFP heat exchanger(s) can accommodate a heat duty of 31.69 MBtu/hr.  

The estimated CCWS supply temperature for this system alignment is 104.7 OF with the CCW 

heat exchanger operating design fouling factors and ESW flow of 8500 gpm at 95 OF.  

The assumption of no tubes plugged in the SFP heat exchangers is valid since these heat 

exchangers are being placed into service for the first time, and this analysis will be utilized for 

only a single operating cycle, after which system therrmal/hydraulic performance will be re

evaluated in support of power uprate and steam generator replacement projects.  

In addition, current operating practice at HNP is to evaluate spent fuel pool heat loads each cycle, 

and specify a minimum time prior to offloading fuel to ensure adequacy of the CCWS. In this 

instance, core offload would not be performed if SFP heat load exceeded 31.69 Btu/hr.  

Relative to the adequacy of CCWS flow to the RHR pumps, Table 7f reflects that the minimum 

CCWS flow to RHR pump A with a 6% uncertainty is calculated to be 8% less than the 

minimum design flow rate. This table is applicable to Mode 6, wherein the RHR pumps are used 

intermittently for volume control rather than heat removal. In this scenario, the spent fuel pool 

cooling system rejects the heat associated with the offloaded core. For the purposes of SF-0040, 

it was assumed that both trains of RHR were in operation, even though no design requirement 

exists for doing so and as it would not be likely as a matter of practicality. This is a conservative 

approach in that it ensures that flow which might be diverted through the RHR seal coolers is not 

considered available to other heat loads.
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During Mode 6, the CCWS trains are required to be separated to prevent CCW pump run out. in 

this case, the "B" CCW train, which supplies only the safety related header, has significant flow 

margin. The "A" CCW train supplies the other safety related header along with the nonessential 

header, and has slightly less than the 5 gpm design flow to the RHR pump seal cooler (-8%) 

under these conditions. Assuming the design RHR pump seal cooler heat load (0.07 MBtu/hr), 

this deficiency in flow would be expected to result in a slight temperature increase in the seal 

water returning from the cooler. However, this maximum heat load is associated with maximum 

RHR operating temperature of 350 °F, considerably higher than the RCS temperatures that would 

exist during defueled conditions (well below 200 OF). As RHR temperatures decline, the heat 

removal requirements on the seal cooler would also diminish. In fact, HNP Operating Procedure 

OP- IIl does not include a requirement for any seal cooling at RHR temperatures below 225 °F.  

It is concluded that the 8% flow deficit listed for the RHR pump seal cooler in Table 7f is of no 

consequence to the performance or reliability of the RHR pumps.  

Requested Information Item 14: 

On page 28 of SF-0040, you state that the SFPs are conservatively assumed to be at the 

maximum temperature limit of 105 OF prior to the beginning of the transient. What 

administrative controls are used at SHNPP to assure that the SFP bulk coolant temperature will 

not exceed 105 OF during normal operation? 

Response 14: 

HNP Operating Procedure OP- 116, Fuel Pool Cooling and Cleanup, includes a fuel pool heat 

exchanger outlet temperature limitation of 105 OF under normal operating conditions. A control 

room alarm is provided to alert the operator if this value is exceeded, and spent fuel pool 

temperatures are recorded every 4 hours in the reactor operator log books. Operating experience 

has found that the system is capable of maintaining temperatures well below this value, even 

under full core offload conditions.
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United States Nuclear Regulatory Commission 
ATTENTION: Document Control Desk 
Washington, DC 20555 

SHEARON HARRIS NUCLEAR POWER PLANT 
DOCKET NO. 50-400/LICENSE NO. NPF-63 
RESPONSE TO NRC REQUEST FOR ADDITIONAL 
INFORMATION REGARDING THE ALTERNATIVE 
PLAN FOR SPENT FUEL POOLS C & D COOLING 
AND CLEANUP SYSTEM PIPING 

Dear Sir or Madam: 

By letter HNP-98-188, dated December 23, 1998, Carolina Power & Light Company (CP&L) 

submitted a license amendment request to increase fuel storage capacity at the Hams Nuclear 

Plant (HNP) by placing spent fuel pools C & D in service. The U. S. Nuclear Regulatory 

Commission (NRC) issued letters dated March 24, 1999, April 29, 1999, June 16, 1999, and 

August 5, 1999 requesting additional information regarding our license amendment application.  

HNP letters HNP-99-069, dated April 30, 1999. HNP-99-094, dated June 14. 1999, HNP-99-1 12.  

dated July 23, 1999, and HNP-99-129, dated September 3, 1999 provided our respective 

responses.  

By letter dated September 20, 1999, the NRC issued a fifth request for additional information 

(RAI) regarding our license amendment application to place spent fuel pools C & D in service.  

The September 20, 1999 NRC RAI specifically requests additional information on the proposed 

alternative plan to demonstrate compliance with ASME Code requirements for the cooling and 

cleanup system piping in accordance with 10 CER 50.55a(a)(3)(i). The Enclosures to this letter 

provide the HNP response to the NRC staff's September 20, 1999 RAI.  

The enclosed information is provided as supplement to our December 23, 1998 amendment 

request and does not change our initial determination that the proposed license amendment 

represents a no significant hazards consideration.

5413 Shearon Harris Road New Hill NC
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Please refer any questions regarding the enclosed information to Mr. Steven Edwards at (919) 

362-2498.  

Donna B. Alexander 
Manager, Regulatory Affairs 
Hams Nuclear Plant 

KWS/kws 

Enclosures: 

1. HNP Responses to NRC Request For Additional Information (RAI) 

2. Technical Report: HNP - Material Identification of Chips from Carbon Steel Welds 

Associated with the Spent Fuel Pool Activation Project (1 page total) 

3. Chemistry Sample Data Sheets (2 sheets total) 
4. QC[- 19.1. Revision 1. entitled -Preparation & Submittal of Weld Data Report, Repair Weld 

Data Report, Tank Fabrication Weld Record & Seismic I Weld Data Report" (25 pages total) 

c: Mr. J. B. Brady, NRC Senior Resident Inspector (w/ Enclosure 1) 

Mr. Mel Fry, N.C. DEHNR (w/ Enclosure 1) 
Mr. R. J. Laufer, NRC Project Manager (w/ all Enclosures) 
Mr. L. A. Reyes, NRC Regional Administrator - Region II (w/ Enclosure 1)
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bc: (all w/ Enclosure 1)

Mr. K. B. Altman 
Mr. G. E. Attarian 
Mr. R. H. Bazemore 
Mr. C. L. Burton 
Mr. S. R. Cart 
Mr. J. R. Caves 
Mr. H. K. Chernoff (RNP) 
Mr. B. H. Clark 
Mr. W. F. Conway 
Mr. G. W. Davis 
Mr. W. J. Dorman (BNP) 
Mr. R. S. Edwards 
Mr. R. J. Field 
Mr. K. N. Harris

Ms. L. N. Hartz 
Mr. W J. Hindman 
Mr. C. S. Hinnant 
Mr. W. D. Johnson 
Mr. G. J. Kline 
Mr. B. A. Kruse 
Ms. T. A. Head (PE&RAS File) 
Mr. R. D. Martin 
Mr. T. C. Morton 
Mr. J. H. O'Neill, Jr.  
Mr. J. S. Scarola 
Mr. J. M. Taylor 
Nuclear Records 
Harris Licensing File 
Files: H-X-0511 

H-X-0642
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SHEARON HARRIS NUCLEAR POWER PLANT 

DOCKET NO. 50-400/LICENSE NO. NPF-63 

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 

REGARDING THE ALTERNATIVE PLAN FOR SPENT FUEL POOL 

COOLING AND CLEANUP SYSTEM PIPING 

Requested Information Item 1: 

Explain how the Metorex X-Met 880 Alloy Analyzer discriminates between the different 

standards that you used in your analysis described in Enclosure 3, "Metallurgy Unit Report for 

Spent Fuel Pool Weld Metal Composition analysis," of your April 30, 1999, RAI response.  

What are the chemical element ranges associated with the different standards that you used? 

What determines a match on a particular standard? What chemical elements are not included in 

the "Match" determination and how are these elements reconciled? 

Response 1: 

Background: 

The primary objective of the field alloy analysis was to confirm with reasonable assurance that 

the as-deposited weld material for the spent fuel pool piping field welds is an austenitic stainless 

steel material compatible with Type 304 stainless steel piping material. The chemical 

composition of the stainless steel filler materials are specified in ASME Section II, Part C, SFA

5.4 / 5.9. The elements controlled under this specification for stainless steel filler materials are: 

carbon, chromium, nickel, molybdenum, columbium plus tantalum, manganese, silicon, 

phosphorus, sulfur, nitrogen, and copper.  

The Alloy Analyzer was used in a comparison / identification mode. In the comparison / 

identification mode, the unknown is compared to reference materials which are input by a 

specific measurement technique and stored in a memory location of the instrument. This method 

of analysis was selected to provide reasonable assurance that the chemical compositions of 

analyzed field welds are consistent with an austenitic stainless steel having a chromium content 

in the range of 18.to 24 weightpercent anda nickel content in the range of 8 to 14 weight 

percent.  

Explain how the Metorex X-Met 880 Alloy Analyzer discriminates between the 

different standards that you used in your analysis described in Enclosure 4, 

"Metallurgy Unit Report for Spent Fuel Pool Weld Metal Composition Analysis," of 

your April.30, 1999, RAl response.

• ......
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The Metorex X-Met 880 Alloy Analyzer utilizes a Cadmium- 109 isotopic source to excite the 

analyzed material and measure the secondary radiation produced by the source excitation. This 

instrument can detect elements that range between and include chromium and molybdenum on 

the periodic chart of the elements. (The elements between and including terbium and uranium 

are also detected by this instrument with a cadmium source.) 

The instrument was configured to detect six specific elements using the following pure element 

standards: (1) chromium, (2) manganese, (3) iron, (4) nickel, (5) copper, and (6) molybdenum.  

Iron was selected because austenitic stainless steels are considered to be iron-based alloys; 

chromium, nickel, and molybdenum were selected because they are primary alloying elements; 

manganese was selected because it is a secondary alloying element; and copper was selected 

because it is a potential "tramp" (i.e., unwanted) element in this material that is detectable by this 

instrument. A backscatter standard was used to determine the background spectrum. The pure 

element standards and the backscatter standard were supplied with the instrument by the 

manufacturer. A series of comparison standards were loaded into the instrument for this 

analysis. These standards included: (1) Type 304 stainless steel, (2) Type 309 stainless steel, (3) 

Type 310 stainless steel, (4) Type 316 stainless steel, and (5) NIST SRM I 154a. These four 

secondary standards and one National Institute of Standards and Technology (NIST) Standard 

Reference Material (SRM) were used because: (1) the instrument was used in a comparison 

mode. and (2) none of the SRMs available from NIST have compositions consistent with either 

Type 304, Type 308, or Type 309 stainless steels. NIST SRM 1155 (Type 316 stainless steel) 

and NIST SRM C 1287 (Type 310 stainless steel - modified) were used also, as independent 

reference checks of the instrument during the field analysis.  

In the comparison / identification mode, the unknown is compared to reference materials which 

are input by a specific measurement technique and stored in a memory location of the instrument.  

The alloy analyzer has a multi-channel analyzer (MCA) having 256 micro channels. These micro 

channels represent a specific X-ray energy range (e.g., Channel I - I to 2 eV, Channel 2 - 2 to 3 

eV, etc.). Each element has an average value for its excitation X-ray energy and, in practice, the 

actual response has a Gaussian distribution. Each pure element has a range, or window, 

consisting of several micro channels based on the full width at half maximum value of the 

Gaussian distribution. Therefore, counts detected in an element window are due to a detectable 

and measurable concentration of this element. The pure element standards and the austenitic 

stainless steel standards have different compositions. The response of the instrument varies with 

the concentration of a given element in a standard. The counts obtained for a standard by this 

instrument are proportional to the elemental concentration(s). Each standard will have a unique 

pattern (or "'fingerprint") of counts in the selected element windows based on its chemical 

composition. The instrument discriminates between standards and unknowns based on the 

similarity of the instrument response (or counts detected) to the element windows for the stored 

standards.  

What are the chemical element ranges associated with the different standards that.  

you used?
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The chemical element ranges for the standards used are shown below in Table 1. The NIST 

SRM (1 154a) that was used to set-up the Alloy Analyzer has a chemical composition that is not 

within the chemical composition range for any standard UNS stainless steel alloy. However, the 

nickel and chromium contents of the NIST 1154a standard are similar to the nickel content of the 

Type 309 comparison standard and the chromium content of the Type 304 comparison standard, 

respectively. The remaining detectable elements in these three comparison standards are 

comparable and cannot be used to accurately differentiate between the various unknowns.  

TABLE 1 

Chemical Element Ranges for Standards Used to Set-up the Metorex Alloy Analyzer

Standard Composition, Weight Percent 
Chromium Manganese Iron Nickel Copper Molybdenum 

Type 304 18.28 1.48 bal. 8.13 0.19 0.17 

Type 309 22.60 1.63 bal. 13.81 ....  

Type 310 24.87 1.94 bal. 19.72 0.11 0.16 

Type 316 16.74 1.44 bal. 10.07 0.11 2.06 

NIST It154a 19.31 1.44 bal. 13.08 0.44 0.068 

Chemical Element Ranges for Standards Used to Check the Alloy Analyzer 

NISTC1287 23.98 1.66 bal. 21.16 0.58 0.46 

NIST 1155 18.45 1.63 bal. 12.18 0.169 2.38

The tolerances for the chemical element ranges for the secondary standards (nominal Type 304, 

Type 309, Type 310, and Type 316 stainless steels) are.not known. These secondary standards 

were provided with mill test reports for their chemical-compositions, but the precise accuracy of 

these standards is not known because they are not certified as traceable to primary reference 

standards. However, the applicable ASTM standards for these alloys permit a major alloying 

element range of between I and 2.5 weight percent (e.g., carbon content - 0.08 weight percent 

maximum; silicon content.- [.00 weight percent maximum; nickel content- 8.00 to 10.50 weight.  

percent maximum; etc.) without the applicable product analysis tolerances that depend upon the 

specific element and its relative concentration.  

What determines a match on a particular standard? 

Duning a test, the Alloy Analyzer detects, measures, and compares the counts obtained for the 

specified elements in the unknown to those for the standards that have been loaded into the 

instrument (the specified elements are those that were loaded as pure element standards during 

the instrument set-up). The X-ray energy detection range for each of the specified elements is 

pre-set in the instrument and is based on physical constants related to the energy difference 

between electron shells inatomic structures. The number of counts in each pure element range is 

measured and compared to the counts for these elements in the known comparison standards.  

* The difference in counts between the unknown and-the comparison standards is measured.. The 

.instrument is configured with three thresholds (or limits) for the difference in counts between the
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closest standard and the unknown. The least amount of difference between a comparison 

standard and the unknown is indicated by "GOOD MATCH." If there are differences between 

the unknown and standard that do not meet the "GOOD MATCH" criteria, but the unknown is 

similar to one or more standards, the alloy analyzer will indicate "'POSSIBLE MATCH." If the 

difference in counts is too large, the instrument will indicate "NO GOOD MATCH." 

What chemical elements are not included in the "Match" determination and how are 

these elements reconciled? 

The primary objective of the field alloy analysis was to confirm with reasonable assurance that 

the as-deposited weld material was an austenitic stainless steel material compatible with the Type 

304 stainless steel piping material. The chemical compositions of stainless steel filler materials 

are specified in ASMIE Section II, Part C, SFA-5.4 / 5.9. The elements controlled under this 

specification for stainless steel filler materials are: carbon, chromium, nickel, molybdenum, 

columbium plus tantalum, manganese, silicon, phosphorous, sulfur, nitrogen, and copper.  

The alloy analyzer was set up to detect the primary alloying elements: chromium, nickel, and 

molybdenum. In addition, the alloy analyzer was also set up to detect the secondary alloying 

element manganese, the tramp element copper, and the alloy base iron. The remaining elements 

addressed in the specification. but not detected by the alloy analyzer, are: carbon. columbium 

plus tantalum, silicon. phosphorous, sulfur, and nitrogen. None of these elements are capable of 

being detected with the Metorex Alloy Analyzer using a Cadmium-109 source either due to their 

relative concentration or their X-ray excitation energy. These secondary alloying elements. ,,hale 

important to the weldability characteristics of the filler material, are not as important to the 

performance of the weld in service with regard to strength and corrosion resistance.  

Samples of three spent fuel pool cooling piping field welds were obtained by plant personnel and 

submitted to an external commercial laboratory for chemical analysis. The elements that were 

not determined by field analysis and those that were used in the identification mode of the field 

welds were measured by this laboratory and are shown in Table 2. Laboratory analysis of this 

representative sample substantiates the results of the field analysis and provides additional 

assurance that the chemical compositions of spent fuel pool field welds are satisfactory.
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TABLE 2

Identification 2-SF-36-FW-450 2-SF-38-FW-451 2-SF-71-FW-329 

Alloy Analyzer 304 SS Possible NIST 1154a NIST 1154a 

Results Possible Possible 

NSL Chemical Analysis Results 

Carbon 0.13 0.10 0.064 

Niobium < 0.05 < 0.05 < 0.05 

Chromium 20.08 20.11 19.06 

Copper 0.054 0.10 0.093 

Manganese 1.46 1.39 0.79 

Molybdenum 0.12 0.10 0.085 

Nickel 9.30 9.24 9.63 

Phosphorus 0.021 0.021 0.026 

Sulfur 0.007 0.005 0.013 

Silicon 0.37 0.39 0.25 

Titanium < 0.01 0.011 < 0.01

In summary. the alloy analyzer was set up to confirm with reasonable assurance that the as

deposited weld material for the spent fuel pool piping field welds is an austenitic stainless steel 

material compatible with the reported Type 304 stainless steel piping material and the chemical 

composition requirements specified in ASME Section 1I, Part C, SFA-5.4 / 5.9. The 

programmatic and procedural controls which existed at the time of construction, augmented by 

the testing and analysis effort described above, provide reasonable assurance that the weld 

material for the spent fuel pool piping field welds is the proper weld material and will perform 

satisfactorily in service.  

Requested Information Item 2: 

Provide assurance that the ferrite numbers are acceptable for A-No. 8 weld wire (ND-2433) used 

in welds with missing Weld wire documentation; 

Response 2: 

Ferrite numbers have been measured for 18 of the 19 accessible field welds remaining in the 

scope of the Alternative Plan (one field weld is located underneath a grating which could not be 

removed at the time the measurements were taken). The results of this work show mean ferrite 

numbers ranging from approximately 4 to 9 FN. SFA 5.9; Section A4.12 states that the ferrite 

potential for 308, 308L, and 347 is approximately 10 FN,' but hotes that the ferrit6'c6rnteht may

vary by +/- 7 FN or more around these midpoints and still be within the limits of the chemical

NSL Chemical Analysis Results
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specification. Furthermore, Section A4.13 also states that the ferrite potential of a filler metal is 

usually modified downward in the deposit due to changes in the chemical composition caused by 

the welding process and technique used. 

Ferrite iF know to be beneficial in reducing the tendency for cracking or fissuring in weld metals: 

however, it is not critical, particularly under the mild service conditions associated with the spent 

fuel pool cooling system. Assurance that the ferrite numbers are acceptable is demonstrated by 

the following: (1) the measured ferrite numbers are reasonably consistent with those expected 
for the type of filler material used, (2) all of the exposed field welds in the scope of the 
Alternative Plan have successfully completed a liquid penetrant examination which noted no 

evidence of cracks or fissures, (3) a strict materials control program governed issuance and 

control of weld materials, and (4) there is no evidence that incorrect or uncontrolled filler 

material might have been used.  

Requested Information Item 3: 

Explain the chemical analysis in the Table associated with PQR 6(c), dated 11/15/84, page 2 of 2, 

laboratory test No. 9-2-149 described in Enclosure 6, "Lab Test Reports," of your April 30, 1999, 

RAI response. What row(s) are associated with the base material, weld, and standard(s)? What 

criteria was used to determine acceptability? 

Response 3: 

Welding Procedure Specification (WPS) 8B2, Revision 16 is supported by four Procedure 

Qualification Records (PQRs). The original procedure qualification test, as documented on PQR 

6, was performed in 1976. The procedure qualification test coupon for this test was prepared 

from 10 inch schedule 40 pipe, which has a wall thickness of 0.365 inches. This test coupon 

thickness supports a qualified base metal thickness range of 3/16 (0.1875) inches to 0.730 inches.  

In 1981, an additional procedure qualification test, as documented in PQR 6(A), was performed 

to support the extended thickness range of 3/16 inches to 8 inches. This new qualified range was 

achieved by welding a 1.5 inch thick weld test coupon. In 1982; another procedure qualification 

test was performed, as documented in PQR 6(B), to expand the thickness range qualified to 

include a base material thickness as thin as 0.049 inches. This extended range was achieved by 

welding a 0.049 inch wall thickness test coupon. In 1984, the final procedure qualification test, 

as documented in PQR 6(C), was performed to extend the qualified thickness range to include 

materials as thin as 0.031 inches. This new thickness range was achieved by welding a-weld test 

coupon with a thickness of 0.031 inches.  

The portion of WPS 8B2, Revision 16 that was used to fabricate the fuel pool piping, based on 

base metal thickness range, is supported by PQR 6 and PQR 6(A). The fuel pool piping has a 

nominal wall thickness. of 3/8 (0.375) inches, which is within the qualified base metal thickness 

range of 3/16.(0.1875) inches to 0.730 inches for PQR 6 and 3/16 (0.1875) inches to 8 inches for

PQR 6(A).. . ... . .. . .
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Relative to the chemical analysis in the Table associated with PQR 6(c), dated 1 1/15/84, page 2 

of 2, laboratory test No. 9-2-149, referenced WPS 8B2 addresses welding of a SA240 TP 304 test 

coupon with a thickness of 0.031 inch. The documented mechanical test results reference two 

test specimens having a thickness of 0.031 inch (E&E Laboratory Test Number 9-2-149.  

spccimen numbers 699 and 700). PQR 6(c) references an Arcos welding filler material, which 

according to the Certified Material Test Reports (CMTRs) attached to PQR 6(c) is Type 316 

stainless steel filler material.  

A definitive explanation for all of the entries on the data sheet in question, page 2 of 2 of the 

chemical analysis results, can not be provided due to insufficient documentation. However, 

based on the documentation supporting the procedure qualification test for PQR 6 (C), 

Metallurgy Unit test records and anecdotal information, it appears that Harris Welding 

Engineering personnel requested the E&E Laboratories to perform mechanical testing and 

chemical analyses for a completed welding procedure qualification coupon performed using 

0.031 inch thick Type 316 stainless steel base material. It is believed that the chemical analysis 

requested was to be performed on a sample of the material taken from the item that was to be 

welded in production and which provided the impetus to perform the additional weld procedure 

qualification. This is supported by the fact that chips of the supplied material were provided to 

the Analytical Chemistry Laboratory on November 12, 1984 (sampled on November 9. 1984) 

while the PQR is dated November 15, 1984. This indicates that the chemical analysis was 

performed prior to the welding of the procedure qualification test coupon and should not he 

considered a part of the procedure qualification test.  

Requested Information Item 4: 

For the piping and welds examined internally, provide a discussion of the examination results.  

What inspection criteria is used for evaluating the piping and welds for corrosion and fouling? 

Describe the corrosion and fouling inspection procedure and inspection personnel qualification 

process. For the embedded welds not examined internally, describe what is preventing their 

examination. Discuss why the decision not to inspect all of the embedded welds will result in an 

acceptable level of quality and safety.  

Response 4: 

An initial visual inspection of the embedded piping and welds was completed using a 

pneumatically-powered crawler carrying a high resolution camera. This crawler employed two 

sets of pneumatic cylinders which expanded and contracted in coordination with a single cylinder 

between them to produce an "inch worm" effect. Inspections of four of the eight embedded spent 

fuel pool cooling lines were performed using this crawler, including six embedded field welds.  

Camera resolution was excellent and the visual inspection of the lines was thorough. This 

arrangement proved unsuitable, however, for longer lines having multiple elbows, and a decision 

was made to investigate other possible methods of inspecting the balance of embedded piping.  

An arrangement Was eventually selected which used flexible fiberglass rods to manually drive a 

camera on rollers through the. pipe."A second inspectioneffot, 6nlhy recently completed, used
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this crawler to successfully inspect all 9 of the remaining embedded field welds and associated 

piping.  

The remainder of this response will focus on the initial inspection of four SFP cooling lines and 

six embedded welds. The results of the inspection of the remaining Il:.es and nine embedded 

welds is still in the review process. Our preliminary evaluation is that the results of the second 

visual inspection are consistent with those of the first inspection and demonstrate that the piping 

and welds have not measurably degraded and are acceptable for their intended purpose.  

The pneumatically-powered crawler provided a stable base from which to successfully complete 

a visual examination of the piping and welds which could be reached using this equipment. Each 

inspection was preceded by a resolution check wherein the camera was required to discern a 1.0 

mil wire at the appropriate focal length, and the level of detail provided of the internal pipe 

surfaces was excellent. These inspections were conducted in accordance with Special Plant 

Procedure SPP-0312T, which provided specific acceptance criteria, as well as qualification 

requirements for the equipment and inspectors. The inspection included welds on four of the 

eight embedded cooling lines connected to Spent Fuel Pools C & D. All of the lines inspected 

were 12 inch. schedule 40 stainless steel (304) piping.  

The initial inspection included the following field welds: 

Field Weld Number Piping Function 

2-SF-8-FW-65 C SFP Cooling Supply 
2-SF-8-FW-66 C SFP Cooling Supply 
2-SF- 143-FW-512 D SFP Cooling Supply 

2-SF- 144-FW-515 D SFP Cooling Supply 
2-SF-144-FW-516 D SFP Cooling Supply 
2-SF- 159-FW-408 D SFP Cooling Supply 

In accordance with the acceptance criteria in Special Plant Procedure SPP-0312T, welds which 

can be accepted without further evaluation mnust.be completely free of the following defects: 

- no Cracks 
- no Lack of Fusion 
- no Lack of Penetration 
- no Oxidation 
- no Undercut greater than 1/32" 
- no Reinforcement ("Push Through") greater than 1/16" 

- no Concavity (Suck Back") greater than 1/32" 
- no Porosity greater than 1/16" 
- no InclusiQns
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In addition, any indications not included in the above list of weld attributes but potentially 

pertinent to the condition of the piping and welds were required by the inspection procedure to be 

reviewed and formally evaluated by Harris Nuclear Plant Engineering staff. Such indications 

would include arc strikes, foreign material, evidence of mishandling, pipe mismatch, pitting, and 

evidence of corrosion.  

The inspection procedure requires that personnel performing visual examinations be CP&L 

Visual Weld Examiners, certified in accordance with the Corporate NDE Manual. In addition, 

they are required to have successfully completed the CP&L training course on remote camera 

equipment and/or have demonstrated their capability to utilize the equipment to the satisfaction 

of the NDE VT Level Ill. Vendor personnel operating the closed circuit television system were 

not required to be certified visual weld examiners, but were required to be familiar with their 

equipment and proficient in its use.  

Generally, the inspection results were good. It is noted that the welds in question were not 

subject to volumetric examination, and were sufficiently far from the open end of the pipe at the 

time of welding that an internal visual examination would not have been performed at the time of 

welding. Relative to the inspection criteria pertaining to weld attributes provided above, five of 

the six field welds were accepted based on the qualified examiner's review of the camera 

inspection video. A single weld. 2-SF-144-FW-516, was identified as having areas where 

portions of a consumable insert could be discerned. This weld. which exists in the horizontal 

piping on the supply line to SFP D, had several locations where a consumable insert had been 

utilized but was not fully consumed. Generally, these locations were limited to several very 

small areas where a small portion of the insert could be discerned, but included one area about 

1.5 inches long where a continuous portion of the insert could be seen.  

The presence of a small amount of unconsumed insert is not considered to be an indication of an 

unqualified welder, inadequate procedures, or inappropriate materials. The small amount of 

unconsumed insert is a relatively insignificant imperfection which is not unusual on field welds 

such as 2-SF-144-FW-516, which was only subject to surface examination and does not lend 

itself to internal visual examination. ASME Section III, Subsection ND design rules recognize 

the potential for imperfections of this nature in welds not subject to volumetric examination, and 

require that a reduction in joint efficiency be assumed for butt welds which are subject to surface 

examination only (ref. ND-3552.2).  

The root pass associated with the indication of unconsumed insert is backed up by multiple weld 

passes, any one of which would be adequate to establish a leak tight pressure boundary .under 

these conditions. Hydrostatic test records show that field weld 2-SF-FW-144-516 successfully 

completed hydrostatic testing at 32 psi during construction prior to the line being embedded, and 

that this test was witnessed by both QC and the ANI. Procedures and processes at the time 

required that both these field welds were subject to multiple inspections and documentation 

reviews during construction. Given this, and considering that this weld was subject to multiple 

inspections at the time of construction, it is highly unlikely" that the indications noted on field 

Weld 2-SF-144-FW-516 extend into the root pass, let alone the multiple passes that followed it.
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Since field weld 2-SF-144-FW-516 is on a line which connects directly to atmospheric spent fuel 

pools, hydraulic pressure at the welds is limited to static head and a small amount of friction 

losses. (The effect of velocity head would be sufficiently small as to be negligible, but would 

actually tend to reduce the effective pressure.) At the location of field weld 2-SF- 144-FW-516, 

static head due to the elevation difference is approximately 286 - 277.5 = 8.5 feet. Piping friction 

losses per 100 ft for 12 inch steel piping is only about 3 feet at 4000 gpm, so even considering 

the effect of elbows in the line, the 55 foot length of piping between this field weld and SFP C 

would only contribute another few feet for a total head of about 10 feet (i.e., less than 5 psi).  

Operation of the SFP cooling and cleanup system for the C & D pools will be at a relatively low 

temperature and very low pressure. Accordingly, the minimum wall thickness needed to retain 

this pressure over a localized area of reduced wall is only a very small percentage of the 0.375 

inch wall thickness in this piping. The piping in the vicinity of field weld 2-SF-FW-516 is 

completely embedded in concrete, located approximately at the center of a six foot thick, 

seismically-designed wall. As such, this piping is not subject to externally induced movement or 

stresses. Since the SFP cooling and cleanup system operates at a relatively low temperature with 

little variation, thermally induced stresses and thermal cycling are not of appreciable concern.  

Given the lack of externally induced stresses or thermal cycling, the small pieces of unconsumed 

insert will not initiate a crack or otherwise propagate a piping failure.  

Based on all of the above considerations. the indications of an unconsumed insert identified on 

field weld 2-SF-144-FW-516 are acceptable, and no rework or repair to the weld is required.  

Videotapes of the first six embedded field welds and associated piping to be visually inspected 

have been reviewed by CP&L engineering and metallurgical personnel. Aside from localized 

occurrences of loosely adhering surface film (principally boron deposits from boric acid added to 

the water), the videotape provides clear evidence that the piping was free from fouling or foreign 

materials. Where necessary, deposits were removed with pressurized water before the visual 

inspection. It is the consensus of the reviewers that the condition of the piping and welds is very 

good. Several inconsequential stains and small pits were noted, indicating that a small amount of 

minor corrosion may have occurred at some time in the past. Videotapes of all 15 embedded 

field welds and associated piping have been forwarded to corrosion experts both within CP&L 

and in the industry.  

Requested Information Item 5: 

What are the chemical analyses for steel welds 2-CC-3-FW-207, 2-CC-3-FW-208, and 2-CC-3

FW-209? 

Response 5: 

Chemical analyses for the carbon steel chips have been completed and are provided as Enclosure 

2 to this RAI response. The. results of these analyses substantiate that the filler material -used for 
"theise welds is generally consistent with chemical compositioni requirementsfound in-SFA-5.1 fot 

ER7OS-6 and SFA 5:18 for E701S.
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Requested Information Item 6: 

Describe the paper trail that identifies a specific weld material to a specific weld on the isometric 

drawings, i.e., show that the weld material being verified with the Metorex X-Met 880 was 

specified for that location. Identify missing documentation that breaks the paper trial, if any.  

Response 6: 

The weld metal to be used on a given weld was prescribed by the Weld Procedure Specification.  

The Weld Data Report (WDR) documented the Weld Procedure Specification to be used, as well 

as the AWS Classification of filler material. For the field welds for which WDRs are no longer 

available, it is not possible to directly document the Weld Procedure Specification and filler 

metal that was used. However, since the vendor data sheets are available on the pipe spools, a 

review has been done of the Weld Procedure Specifications available at that time and which 

would have been applicable for this type piping, material, and end prep. These Weld Procedure 

Specifications were provided to the NRC as Enclosure 6 to HNP-99-069, dated April 30, 1999, 

the HNP response to the March 24, 1999 NRC RAI on the Alternative Plan.  

The pipe spools utilized in the HNP spent fuel pool cooling system are Type 304 stainless steel, a 

P-8 material. The Weld Procedure Specifications for P-8 to P-8 piping welds such as these in the 

spent fuel pool cooling system would have used filler metals conforming to SFA No. 5.4 1 5.9.  

including ER308. ER308L. ER316, ER316L and ER347. For Type 304 to Type 304 piping, 

ER308 would have typically been specified on the WDR. Given that some chemical changes in 

composition will be caused by the welding process and that blending of the base metal and filler 

metal would occur. the Metorex X-Met 880 testing is not intended to confirm the that chemical 

composition conforms to chemical composition requirements for each element, but rather to 

assure that weldments are sound by substantiating that the filler metal used was compatible with 

the piping material and generally consistent with composition requirements of the Weld 

Procedure Specification. Additional details on the use of the Alloy Analyzer to evaluate filler 

metal is provided in the HNP response to Requested Information Item 1 above.  

Requested Information Item 7: 

Discuss.the chemical analysis and any other analysis performed on the water in the fuel pool 

cooling and cleanup system (FPCCS) and component cooling water system (CCWS) for spent 

fuel pools (SFPs) C and D. Where did the water come fr6m? Discuss any differences'between 

the chemical analysis and the original water source. Provide the staff with a representative 

analysis of the water.  

Response 7: 

A review of plant documentation substantiates that the embedded lines connected to SFPs C& D 

had-water in'them on two separate occasions duringthe construction process. Water samples 

were Collected fiom-seven of the eight lines associated withthe embedded*ýiping.* "Ana•ysi : 

results of those water samples substantiate that the water in these lines originated from the spent'
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fuel pools. Specifically, chloride and fluoride concentrations were very low, and generally 

consistent with specifications for spent fuel pool chemistry. Sulfate levels and conductivity, 

while not typically analyzed for spent fuel pool chemistry, were also very low and consistent with 

high purity water. The water samples also showed low levels of tritium, at a concentration 

similar to that of the spent fuel pools. Enclosure 3 to this RAI response provides a representative 

analysis of water samples taken from both the C and D SFP piping.  

Initially, these lines were filled with water for hydrostatic testing prior to pouring concrete.  

Potential sources of hydrotest water included potable water and lake water, although procedures 

did require that the piping be drained and vented subsequent to test completion. Since these lines 

could not be isolated from their respective fuel pool liners, they would have been filled again in 

support of pool liner leak testing. The procedure for liner leak testing required test water to have 

a chloride content of no more than 100 ppm, which effectively precluded the use of either potable 

water or lake water for this evolution. Furthermore, procedures required the pools to be drained 

after testing, then rinsed with distilled or dernineralized water. Subsequent to liner leak testing, 

there was no reason to introduce water into the pools again until they were filled and put into 

service (1989 - 1990 time frame). Several of these lines were drained one additional time in 

1995 - 1996. when drain valves were added to the exposed portions of several of the embedded 

lines. Since that time. these lines refilled with water from the spent fuel pools. The water 

samples that were collected and analyzed, as discussed above, were samples of water that leaked 

past -plumbers plugs- in the pool nozzles since this last evolution.  

* One of the eight lines has no drain line with an isolation valve for taking water samples. and 

was not represented in the initial set of water samples.  

Requested Information Item 8: 

In Enclosure 8, "Hydrotest Records for Embedded Spent Fuel Pool Cooling Piping and Field 

Welds," of your April 30, 1999, RAI response, you provided signed hydrostatic test reports for 

13 embedded welds. Starting with the signed hydrostatic test report, back track through 

procedures and program requirements to the point-where the missing document(s) were verified 

as being complete. In other words, identify the specific procedural and program controls 

requiring verification of completion of the missing documentation (manufacturing/fabrication 

records, weld data records, updated isometric drawings, and inspections) starting backward from 

the hydrostatic test report.  

Response 8: 

Construction procedure WP-1 15, "Pressure Testing of Pressure Piping (Nuclear Safety Related)," 

governed the hydrostatic testing of the embedded lines connected to HNP SFPs C and D. This 

procedure specifically required, prior to hydrotesting, the Mechanical QA Specialist verify that: 

1) all required piping documentation is complete, and 

2) all required weld documentation is complete. ". ... .
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Reference to piping and weld documentation is found in WP- 102, "Installation of Piping." 

Specific requirements found in this document include: 

1) that each weld joint for Code piping receive a WDR, and that these WDRs receive a QA and 

ANI inspection.  
2) that weld procedures utilized be qualified in accordance with MP-01, "Qualification of Weld 

Procedures." 
3) that welders and welding operators be qualified in accordance with MP-02, "Procedure for 

Qualifying Welders and Weld Operators." 
4) that welds be stamped in accordance with MP-05, "Stamping of Weldments." 

5) that weld material be controlled in accordance with MP-03, "Welding Material Control." 

Generally, items 2 - 5 above ensure that Code welds were performed to appropriate procedures in 

the plant's Section IX weld program. Relative to item 1, WP-102 provided reference to CQC- 19, 

"Weld Control" which again required that all Code welds received a WDR, and referenced 

procedure CQI-19. 1, "Preparation & Submittal of Weld Data Report & Repair Weld Data 

Report," for detailed instructions on the use of WDRs. As prescribed by this procedure, the 

WDR included essentially all of the required attributes and documentation for welds within Code 

boundaries. Enclosure 4 provides a copy of CQI 19.1 at a revision level existing at or about the 

time most of the welds in question were made. Similarly, WP-102 contained requirements for 

layout and dimensional tolerances. as well as references to appropriate procedures for other 

piping installation processes, such as performance of cold pulls and torqueing of flanged 

connections. Therefore, in order to satisfy the prerequisites of procedure WP- 115, the 

Mechanical QA Specialist would be required to verify that all the WDRs and RWDRs were 

complete and approved, dimensional and tolerance inspections had been completed, and all other 

piping installation processes had been completed and appropriately documented.  

Requested Information Item 9: 

Identify the concrete pouring procedure that requires checking for the welder symbol and a 

successful hydrostatic test before pouring.  

Response 9: 

Since. embedding a line in concrete represented a point at which piping was no longer accessible 

for inspections, rework, etc., procedural controls were established to ensure that all required work 

activities had been completed and that documentation was in order prior to authorizing concrete 

placement. Procedure WP-05, "Concrete Placement", included a pre-placement requirement for 

a craft superintendent sign-off on the concrete placement report to signify completion of the 

craft's installation and superintendent inspection thereof. This procedure required that this sign

off be made by all craft superintendents, as a safeguard against omissions, whether or not they 

had material in a particular placement. Subsequently, procedure WP-05 required that the 

ConstruCtiOn .Inspection Unit (QC) be notified when the ifistaUation was complete and ready for 

pre-placement inspection..
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Procedure TP-24, "Mechanical Pipe Installation Inspection" provided requirements for the 
Construction Inspection Unit relative to inspection of piping, and included separate sections on 
embedded piping inspection. This procedure specifically required the CI inspector to inspect the 
installation and documentation prior to concrete placement. The CI inspector was required to 

verify thz specific installation attributes: 

1) that piping installation was performed in accordance with design drawings and documents, 
notably including verification of pipe spool identification 

2) that piping was free from physical damage, and had no missing parts, and 
3) that all piping leak tests were complete and documented.  

It can be seen that procedures associated with concrete placement did provide assurance that 

piping embedded in concrete was the correct piping and was correctly installed. Furthermore, 
since the hydro-test was generally the final milestone for completion of a pipe segment, 
verification that all piping leak tests were complete and documented provided assurance that all 

test and inspection requirements were met. Procedures WP-05 and TP-24 do not specifically 
require a verification of the welder symbol. Rather, this assurance is provided by the review of 
weld documentation prior to hydro-testing, as well as the programmatic controls in CQC-19 and 

related procedures discussed above.  

Requested Information Item 10: 

Describe how the liner leak tests support weld integrity for welds 2-SF-8-FW-65 and 2-SF-8

FW-66 (Enclosure 3 of your response to NRCs RAI). For these two welds, back track through 

procedures and program requirements to the point where the missing documents were verified as 
being completed.  

Response 10: 

Leak testing of the liner was accomplished under procedure TP-057, "Hydrostatic Testing of Fuel 

Pool Liners." This procedure provided specific steps to be completed prior to performance of the 

liner leak test. The procedure required that Engineering prepare the test package, including 

identification of all boundaries and all isolation points to be utilized. For the north spent fuel 

pool liner hydrostatic test, the documented test boundaries included the piping runs containing 2

SF-8-FW-65 and 2-SF-8-FW-66.  

Subsequent to preparation of the test package, QC was required to complete the "Prerequisites" 

section of the test form. Similar to the discussion of piping hydro-test procedures provided in the 

response to Requested Information Item 8 above, these prerequisites included a line item for the 

QC Inspector to verify "all weld documentation complete." Although the test procedure was 

specifically concerned with inspection of the liners, this verification would have necessarily 

extended to the entire pressurized bouindary to ensure that no external leakage occurred, that 

partially completed welds were not overstressed, etc.
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Although hydrostatic test packages have not been located at this time for welds 2-SF-8-FW-65 

and 2-SF-8-FW-66, plant documentation does support that this hydrostatic test was done. For 

example, QA Deficiency and Disposition Report (DDR) 794 was initiated to assess hydrostatic 

test requirements for the plate rings reinforcing the piping to pool nozzle connections. The 

resolution to this DDR acknowledged that the pipe spools adjacent to these welds had been 

subject to hydrostatic testing, even going so far as to include the dates of test performance. Four 

of the ten spools listed are included in the scope of the SFP C and D embedded piping, and two 

of these spools are in the line in which welds 2-SF-8-FW-65 and 2-SF-8-FW-66 are located. The 

other two spools referenced are on isometric drawing 2-SF-159, and are specifically included in a 

hydrostatic test package for which records have been located (provided previously to the NRC as 

Enclosure 7 to HNP-99-069, dated April 30, 1999). Comparison of the dates listed on DDR 794 

against those associated with piping on isometric drawing 2-SF- 159 verify that the test dates on 

these documents are in agreement.  

Therefore, even though hydrostatic test records specifically listing welds 2-SF-8-FW-65 and 2

SF-8-FW-66 as inspection items have not been located, it can be established with a high level of 

confidence that these welds were hydro-statically tested, and that documentation associated with 

these welds was reviewed and verified as being complete.  

Requested Information Item It: 

Describe precautions that were taken to protect system components (e.g., pumps, valves, heat 

exchangers, piping) from deleterious environmental effects during layup. Describe the laved up 

condition of the partially completed piping system and how this was determined. How would 

these layup conditions be different if it was known that SFPs C and D would be put in service 

later? 

Response 11: 

The location of system components (e.g., pumps, valves, heat exchangers, piping), the 236' 

elevation area of the FuelHandling Building, is fully enclosed and serviced by a safety related 

HVAC system. This area is also the location of'the operating Unit I spent fuel pool cooling 

pumps and heat exchangers, and is completely suitable for the long term storage of piping and 

equipment. It was anticipated that at some time it would be necessary to place C and D pools 

into service, and consideration was given to specific requirements for equipment protection. The 

spent fuel pool cooling pump motors were removed and placed in controlled storage conditions 

with heaters energized and shafts periodically rotated. The spent fuel pool heat exchangers were 

capped to preclude introduction of foreign material, and provided with a nitrogen blanket on the 

shell (CCW) side to prevent moisture and other contaminants from inducing corrosion. Spent 

Fuel Pool Cooling piping not connected to the spent fuel pools, which had never been wetted and 

was not connected to any active water systems, also received Foreign Material Exclusion.(FME) 

type covers. Notably, the spent fuel pool cooling pumps and. strainers were protected by FMB 

covers on adjacent piping.
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Through conversations with cognizant personnel, it is known that when it became necessary to 
fill the C and D spent fuel pools, the exposed ends of the connected spent fuel pool piping were 
fitted with leak tight covers and flooded as well. At some point, "plumber's plugs" were fitted in 
the C and D spent fuel pool cooling nozzles, although it is not clear whether these plugs were 
installed before or after the lines were flooded by the spent fuel pools The primary purpose of 
these plugs was not for equipment protection but instead for ALARA considerations, i.e., to 
preclude collection of radioactive material in the piping.  

Requested Information Item 12: 

Why was visual inspection rather than ultrasonic inspection chosen to examine the integrity of 
the embedded welds? 

Response 12: 

Examination requirements for the embedded spent fuel pool cooling piping at the time of 
construction consisted of a surface visual and liquid penetrant examination of the piping OD, 
consistent with design rules and NDE requirements in ASME Section [I1, Subsection ND.  
Numerous programmatic and documentation assurances exist to confirm that these required 
inspections were indeed completed. In reviewing options for inspection of embedded piping and 
associated welds under the Alternative Plan, the objective was to implement an inspection 
program which: (1) provided yet another measure of assurance of construction quality. (2) 
provided a means to inspect as much of the overall scope as possible. (3) allowed for inspection 
of not only discrete areas of interest (ie., field welds), but also for qualitative assessment of 
overall piping condition, including corrosion and fouling, and (4) had a high level of probability 
to produce meaningful results with existing, proven technology. These criteria are individually 
discussed as follows: 

1) Provides additional measure of assurance of construction quality 

A detailed inspection of the interior of the piping with a high resolution camera provides a means 
to discern and assess numerous attributes pertaining to construction quality, including fit-up and 
alignment, adequacy of purge, and fusion of the root pass. These attributes, while readily 
examined with the use of a remote camera, do not lend themselves to detection and evaluation 
through ultrasonic examination.  

2) Provides a means to inspect as much of the overall scope as possible 

Camera inspection provides a means to see as much of the overall inspection scope (piping 
interior surfaces) as possible, as well as focus on specific areas of interest. A number of vendors 
offer inspection, services of piping using remote cameras and a variety of propulsion methods, 
providing.the best probability of inspecting as much of the piping as possible. Using real time 
feedback, direct camnera operators can move relatively quickly over long runs of piping which can 
be readily observed as clean and in good condition; however, considerable timeis spent in 
adjusting focus, lighting and other parameters to provide a detailed examination of specific areas
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of interest. Although ultrasonic techniques are commonly used to detect wall thinning in steam 
piping, this process requires that the entire surface to be examined be mapped, with each grid 
location receiving an ultrasonic examination. Clearly, the lack of access in the embedded piping 
precludes the use of a similar technique to assess the overall condition of the embedded piping.  

3) Allows for inspection of overall piping condition, but also macroscopic examination for 
fouling, corrosion, etc.  

Camera inspection is the only viable means to identify and assess numerous attributes which 

pertain to the suitability of piping for service, including surface corrosion, fouling, foreign 

objects in the line, etc. Visual inspection with a high resolution camera can also detect visual 
evidence of corrosion (stains, discoloration) even when no loss of material or other degradation is 
obvious.  

(4) Provide a high level of probability of producing meaningful results with existing, proven 
technology 

While not deemed appropriate to evaluate macroscopic examination of piping quality for the 

reasons discussed above, CP&L has investigated the feasibility of using ultrasonic examination 

to disposition discrete. localized indications. The obstacles associated with remotely performing 

ultrasonic examinations of these 12 inch embedded lines are considerable, and include: 

- Piping runs approaching 100 feet long 
- Piping runs including 4 or more elbows 
- Both horizontal and vertical runs 
- Since pools are full. inspections must be done from the exposed piping end. meaning that all 

vertical runs are upward 
- The weld joints themselves are irregular to the extent a direct beam method could not be 

used. In addition, these butt welds utilized consumable inserts with an end prep having a 
counterbore approximately 3¾ inch from the weld joint. This configuration complicates the 

use of angle beam ultrasonic methods 
- The piping surface must be clean and smooth, such that boron crystals or any other film or 

material which are in the area to be inspected must be removed.  
- A means must be devised to inject couplant in the area to be inspected 
- The technique must provide a means to precisely locate and control the detector transducers, 

which would invariably require the use of.a remote camera 

The device would need to be capable of propelling a camera, UT transducers, and all attendant 

cabling through long pipe sections with numerous elbows and risers to the location of interest, 

identify and focus on the indication to be examined, clean it as necessary, inject couplant on the 

area where the transducer will be placed, then precisely locate the transducer at that point, 

adjusting-it as necessary to provide a good signal. Even then, since the back (outside) surface of 

the weld joints is irregular, it is not certain that the results will allow an accurate interpretation of 

the condition of the piping. -In summary, while several vendors have expressed an interest in 

working on a cost and materials basis to provide the propulsion, robotics, and equipment
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necessary to perform ultrasonic examination of the embedded piping, none have been identified 
with the proven experience necessary to provide repeatable, reliable results under similar 
conditions.  

Requested Information Item 13: 

Describe the post modification testing to be performed to ensure that the system(s) will satisfy all 
design requirements. Include description of hydro-tests to verify the integrity of the system 
pressure boundaries, flushing to ensure unobstructed flow through the system components, and 
pre-operational functional testing under design flow/heat loads.  

Response 13: 

Post modification testing will include the following: 

1) System Hydrostatic testing conforming to Section III requirements will be performed on the 
completed system. With the exception of embedded piping, components inside Code 
boundaries will be included in this test effort, including pumps, heat exchangers and 
strainers. In a previous HNP response to the NRC RAI on the Alternative Plan (ref. HNP
99-069. dated April 30. 1999). CP&L stated that Code Case N-240 would be used to exempt 
formal requirements for hydro-tesuing of the embedded piping connected to the atmospheric 
spent fuel pools. CP&L is continuing to investigate methods to provide additional assurance 
of the quality of embedded piping and field welds, including consideration of pressure 
testing. The final disposition of hydrostatic testing of embedded spent fuel pool piping will 
be provided to the NRC as part of the follow-up report on embedded piping and welds as 
discussed in the response to Requested Information Item 4 above.  

2) A flush procedure will be developed which ensures that piping and components inside Code 
boundaries are free from fouling and debris which might affect system performance, 
reliability or spent fuel integrity.  

3) Pre-operational testing will include a flow balance and verification which ensures that design 
flow requirements are met for the Spent Fuel Pool Cooling and Component Cooling Water 
systems, as well as those heat loads which rely on CCW (such as RHR) and heat sinks 
downstream of CCW (ESW, UHS). Given the lack of a heat load which would facilitate the 
performance of a meaningful heat duty test of the Spent Fuel Pool Cooling System, no such 
test will be performed. Moreover, at the 1.0 Mbtu / hr" maximum heat load associated with 
this license amendment request, performance of such a test would not be viable even at the 

proposed licensed limit. Although the C and D spent fuel pool cooling heat exchangers were 
installed in the Fuel Handling Building nearly 20 years ago, they have never been placed into 

service and, from a design perspective, are still new. Moreover, these heat exchangers were 

layed up with a nitrogen blanket on the shell side, protecting it. from moisture and corrosion.  

A pre-service inspection of the tubesheets and tubes has been performed on these heat 

•exchangers to ensure that no foreiggnmaterialpor corrosione'xists'which might obstructflaw 

"or otherwise reduce performance. "



ENCLOSURE 2 to SERIAL: HNP-99-172

SHEARON HARRIS NUCLEAR POWER PLANT 
DOCKET NO. 50-400/LICENSE NO. NPF-63 

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION 

REGARDING THE ALTERNATIVE PLAN FOR SPENT FUEL POOLS 

C & D COOLING AND CLEANUP SYSTEM PIPING 

Carolina Power & Light Company 
Material Services Section 

Metallurgy Services 
Technical Report 

Subject: HNP - Material Identification of Chips from Carbon Steel Welds 

Associated with the Spent Fuel Pool Activation Project

(1 page total)



CAROLINA POWER & LIGHT COMPANY 
MATERIAL SERVICES SECTION 

METALLURGY SERVICES 

TECHNICAL REPORT

To: Mr. Jeff Lane 

Investigators: 
Robert Jordan 
Danny Brinkley 

Distribution: 
File/Metallurgy Services

SUBJECT:

Project Number: 99-134 
Date: August 25, 1999 

Reviewed by: 

Approved by.'> 

Supervisor, Metakfu4gy Services

HNP- Material Identification of Chips from Carbon Steel Welds Associated with 
the Spent Fuel Pool Activation Project.

On July 8. 1999 three samples of chips were received from HNP personnel for chemical 
analysis. The chips were removed from Welds 2CC-FW-207, 208, and 209 on ASME Section 
Ill, Class 3 Piping used on the Component Cooling Water (CCW) System. Metallurgy 
Services personnel were asked to perform chemical analysis on the three samples.  

On July 27, 1999 the three samples of chips wcre sent to NSL Analytical Services, Inc., in 
Cleveland, Ohio for analysis. A report of the analyses was received from NSL on August 16, 
1999. The results of the analysis for each sample are listed in the table below and a copy of 
the results from NSL is attached.  

ELEMENT SAMPLE 2CC-FW- SAMPLE 2CC-FW- SAMPLE 2CC-FW
207 (WEIGHT 208 (WEIGHT 209 (WEIGHT 

PERCENT) PERCENT) PERCENT) 

Carbon 0.13 0.11 0.11 

Chromium 0.028 0.031 0.027 

Copper 0.035 0.018 0.018 

Manganese 1.29 1.20 1.15 

Molybdenum 0.014 0.004 0.003 

Nickel 0.028 0.016 0.014 

Phosphorus 0.021- 0.014 0.013 

Sulfur 0.011 0.012 0.013 

-Silicon . 0.29 .. 0.29. . .. .. 0.41 
Vanadium' 0.018 0.026 0.026
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CP&L 
OCT 15 1999 

Caror'm Power & Light Company 
Harris Nulcor Plant SMRAL: HNP-99-156 
PO Box 165 
New Hill NC 27562 

United States Nuclcar Regulatory Commission 
ATfENTION: Document Control Desk 
Washington, DC 20555 

SHEARON HARRIS NUCLEAR POWER PLANT 

DOCKET NO. 50-400/LICENSE NO. NPF-63 
SUPPLEMENTAL INFORMATION REGARDING THE 

LICENSE AMENDMENT REQUEST TO PLACE HNP 

SPENT FUEL POOLS 'C' AND 'D' IN SERVICE 

Dear Sir or Madam: 

Enclosure 8 of the HNP license amendment request (rcf. SERIAL: IINP-98-188, daled December 

23, 1998) provided a detailed Alternative Plan for demonstrating compliance with ASME Boiler 

& Pressure Vessel Code requirements for spent fuel pool cooling and cleanup system piping in 

accordance with 10 CFR 50.55a(a)(3)(i). By letter dated March 24, 1999, the NRC issued a 

rcqucst for additional information (RAI) related to the Harris Nuclear Plant (HNP) license 

amendment request to place spent fucl pools C and D in service. The March 24, 1999 RAI 

included a request to identify each of the embedded field welds within the scope of the 

Alternative Plan. The IINP response (ref. SERIAL: HNP-99-069, dated April 30, 1999) 

provided a field weld matrix which identified the field welds to be inspected by using a high 

resolution remote video camera. The sample size was selected based on a feasibility walkdown 

with the camera vendor. CP&L has continued, however, to investigate alternative inspection 

methods With other vendors. Through these efforts with another vendor, CP&L has successfully 

performed a remote camera inspection of all 15 embedded field welds included within the scope 

of the Alternative Plan. In the course of the inspection, two field weld.% (2-SF-1-FW-3 and 2-SF

I-FW-6) which were not embedded in concrete, but within the scope of the Alternative Plan, 

wcrc cut out to facilitate removal of piping to providceccess for the camera inspections. An 

updated field weld matrix will be provided to reflect the removal of these two welds and the 

inspection of all 15 embedded field welds.  

In addition, by letter dated April 29, 1999, the NRC issued an RAI related to the criticality 

control provisions in the HNP license amendment requeSL Item i of this RAI requested 

information regarding a postulated fresh fuel assembly rmdsloading evenL As a supplement to our 

June 14, 1999 response (ref. SERIAL: IINP-99-094) to requested item I of the RAL we had our 

vendor, Holtec International, perform additional fuel assembly misloading analyses. The results 

of these analyses are included as an Enclosure to this letter. These analyses demonstrate that 

criticality will not occur as a result of the postulated misloading of a fresh fuel assembly in the 

speilt fuel storage racks for HNP pools C and D.

5413 Shearon Harris Road New Hill NC
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This information is provided as a supplcmcnt to our Decembcr 23, 1998 license amendmcnt 

requcst and does not change our initial determination that the proposed license amendment 

represents a no significant hazards consideration.  

Please refer any qucstions regarding the enclosed information to Mr. Steven Edwards at (919) 

362-2498.  

Sincerely, 

Donna B. Alexander 
Manager, Regulatory Affairs 
Harnis Nuclear Plant 

KWS/kws 

Enclosure: 

c: (all w/ Enclosure) 

Mr. J. B. Brady, NRC Senior Resident Inspector 
Mr. Mel Fry, N.C. DEHNR 
Mr. R. J. Laufer, NRC Project Manager 
Mr. L. A. Reyes, NRC Regional Administrator - Region II
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bc: (all w/ Enclosure)

Mr. K. B. Altman 
Mr. G. E. Altarian 
Mr, R. H. Bazemore 
Mr. C. L. Burton 
Mr. S. R. Car 
Mr. J. R. Caves 
Mr. H. K. Chcrnoff (RNP) 
Mr. B. H. Clark 
Mr. W. F. Conway 
Mr. 0. W. Davis 
Mr. M. J. Dcvoe 
Mr. W. J. Dorman (BNP) 
Mr. R. S. Edwards 
Mr. R. J. Picid 
Mr. K. N. Hands

Ms. L. N. Harz 
Mr. W J. Hindman 
Mr. C. S. Hinnant.  
Mr. W. D. Johnson 
Mr. 0. J. Kline 
Mr. B. A: Kruse 
Ms. T. A. Hcad (PE&RAS File) 
Mr. R. D. Martin 
Mr. T. C. Morton 
Mr. J. H. O'Neill, Jr.  
Mr. J. S. Scarola 
Mr. J. M. Taylor 
Nuclear Records 
Harris Licensing File 
'Files: H-X-0511 

H-X-0642
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*f _ltec Centcr, 555 Lincoln Drive Wtst, Marton, NJ 08053 
Telephonc (609) 797-0900 

H O L T E C rax (609) 797-0909 
INTERNATIONAL 

October 11, 1999 

Mr. Steven Edwards 
Manager of Projects 
Carolina Power & Light Company 
Harris Nuclear Plant 
P.O. Box 165 
New lill, NC 27562 

References: Holtec Project 70324 
CP&L Contract XTA7000024 

Subject: Additional Criticality Analysis Results 

Dear Mr. Edwards, 

Per your request, and in support of the recent NRC RATs pertaining to the criticality evaluations 
performed for fuel storage in pools C and D, we have performed additional analyses.  

RAI #1 from the NRC stated that an evaluation of a fuel assembly misloading event should be 
analyzed. IHoltec's previous response drew upon earlier spent fuel rack evaluations and stated 
that the kwr would remain below 0.95 with a minimum of 400 ppm soluble boron in the pool.  

As a supplement to this respone, Holtec International has performed additional analyses for the 
Harris Spent Fuel Pools C and D to determine the amount of soluble boron required to maintain 
kinfbelow 0.95 with a misloaded fresh PWR fuel assembly. The results of this analysis are 
summari7ed herm.  

The inadvertent misleading of a fresh PWR fuel assembly into Harris Pools C and D was 
analyzed using MCNP-4A and CASMO-3. A delta-khf for the misloading event was calculated 
using MCNP and this delta-kift was applied to the maximum kir in the licensing amendment 
report (LAR) to determine the maximum kV4r under the misloading scenario. This accident 
scenario consisted of a singlc 5 wt.% 235U PWR ficsh fucl assembly misloaded into the PWR 
racks surrounded by fuel of maximum reactivity as determined by the burnup and enrichment 
curve in the IAR. The kif for the PWR racks with the misloaded fresh ssembly, without taking 
credit for soluble boron, was determined to be 0.9916 with a 950/95% confidence level.

I . -
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A second scenario was also analyzed in which the fresh 5 wt.% 111U PWR fuel assembly was placed in a PWR storage cell adjacent to the BWR storage racks. The PWR and BWR racks were filled with fuel of maximum Permissible reactivity. The kifor this scenario with the misloaded fresh 5 wt.% 2..U PWR fuel assembly, without taking credit for soluble boron, was 0.9932 with a 9501/95% confidence level.  

These results clearly demonstrato that the spent fuel pool will remain subcritical even with a fresh 5 wt.% 23'ýt PWR fuel assembly misloadcd in the PWR racks.  

The April 1978 NRC letter to All Power Reactor Licensees states that "The double contingency principle of ANSI N-16.1-1975 shall be applied. It shall require two unlikely, independent, concurrent events to produce a criticality accident." Consistent with this approach, credit for soluble boron, which is normally in the spent fuel pool, was taken when the misloadcd fresh 5 wt.% 2U3 PWR fuel was analyzed. It was determined that the maximum ki.r for the misloading accident is 0.9352 with 400 ppm soluble boron in the spent fuel pool water. Therefore, the minimum amount of soluble boron required to maintain kw less than the regulatory limit of 0.95 under all postulatod abnormal and accident conditioniis 400 ppm.  
Additional calculations were also performed to determine the k1r for the misloading accident with 1000 and 2000 ppm soluble boron in the spent fuel pool water. The maximum kir was calculated to be 0.8671 and 0,7783 for the 1000 and 2000 ppm respectively. These results demonstrate that there is considerable un-crcdited margin in the criticality analysis of Harris 
Spent Fuel Pools C and D.  

If you have any questions'please feel free to contact me.  

Sincerely, 

Scott H. Pcllct 
Project Manager 

cc: Holtec Engineering File 80964 
Holtcc Contracts file

Doczumcnt ID: 80964SPI
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1.0 SYSTEM PURPOSE 

The Fuel Pool Cooling and Clean-up System (FPCCS) is designed for the 

following purposes: 

1. To maintain water quality by removing the particulate and 

dissolved fission and corrosion products resulting from spent fuel 

in the fuel storage pools and reactor cavity, and; 

2. To remove residual heat loads generated by spent fuel stored in 

the fuel storage pools.  

2.0 SYSTEM FUNCTION 

2.1 General 

The FPCCS maintains water quality in the fuel pools, transfer canals, cask 

loading pool and the reactor cavity and removes residual heat generated in the 

stored spent fuel. The FPCCS consists of three subsystems to perform these 

functions - a cooling system, a cleanup system, and a skimmer system. These 

systems will be discussed in later sections.  

The Fuel Handling Building consists of five main pools. The south end of the 

FHB consists of New Fuel Pool "A" and Spent Fuel Pool "B". The north end of 

the FHB consists of Spent Fuel Pool "C", Spent Fuel Pool "D", and the Cask 

Loading Pool. The five pools are tied to each other by the main transfer 

canal and the South and North Transfer Canals. The spent fuel is placed in 

either the "A" or "B" fuel pool during refueling and stored until further 

disposition. Cooling of spent fuel can be accomplished in either "A" or "B" 

fuel pool since they are serviced by the fuel pool cooling system. Gates are 

provided to isolate the five pools and the transfer canals.  

Spent Fuel Pools "C" and "D" will not be completed for several years.  

Consequently, much information is not available for them. The flow paths and 

mechanical components are discussed but specific electrical and 

instrumentation information is not.  

The fuel pools, the cask loading pool, and transfer canals are furnished with 

stainless steel liners. The fuel pool liners are constructed to the 

applicable portions of Section III of the ASME Code. The Fuel Handling 

Building is designed to Seismic Category I and is tornado missile resistant.  

Piping in the FPCCS is welded except where flanged connections are used at the 

pumps, heat exchangers, blind flanges, and control valves to facilitate 

maintenance. Draining or siphoning of the spent fuel pools via piping or hose 

connections to these pools and transfer canals is precluded by the location of 

the penetrations, limitations on hose length and termination of piping 

penetrations flush with the liner. Control Room and local alarms are provided 

to alert the operator of abnormal pool level and high temperature. Local 

water level indication is provided at Spent Fuel Pools "A" and "B".  

2.2 Cooling System 

(Reference Figures 7.1 through 7.4 for flow diagrams) 

The fuel pool cooling system is comprised of two separate systems. Each of 

these cooling systems consists of fuel pools "A" and "B", south transfer 

canal, and a cooling loop each with a fuel pool cooling pump, a fuel pool heat 

exchanger, and a fuel pool strainer. Each of these cooling loops is 100% 

capacity and independent. The fuel pool cooling pumps are powered from train 

separated power sources with the capability of being connected to the 

emergency diesel generator should a loss of offsite power occur.  
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2.2 Cooling System (continued)

The cooling loops are protected from externally generated missiles and the 
effects of high and moderate energy fluid piping ruptures.  

The fuel pool cooling water return piping terminates at elevation 279'6". The 
spent fuel pool suction piping exits at 278'6" and the new fuel pool suction 
piping exits at 277'6". Normal water level in the pool is 284'6" with the top 
of the spent fuel racks at approximately 260.08'. This design thus precludes 
uncovering the fuel as a result of a suction line rupture since approximately 
18' of water is over the fuel at all times. The location of the cooling inlet 
and outlet connections to the fuel pools preclude the possibility of coolant 
flow short circuiting the pool. If, due to a gross valve misalignment, one 
pool was aligned to the suction of both fuel pools cooling water pumps with no 
makeup the pumps would loose suction in approximately 7.5 minutes for the 
spent fuel pools "B" and "C", 2.7 minutes for new fuel pool "A", and 3.5 
minutes for spent fuel pool "D".  

Normal makeup for evaporative losses and small amounts of system leakage from 
the fuel pools is accomplished using the Demineralized Water System (DWS), 
although other sources, such as from the reactor makeup water storage tank or 
the recycle holdup tank, may also be used.. The DWS connects to the fuel 
pools and refueling water purification pumps, spent fuel pools cooling pumps, 
and fuel pools skimmer pumps to permit makeup to the fuel pools, or may be 
directly added to the pools via hoses. The seismic category I refueling water 
storage tank (RWST) may also be aligned to provide borated makeup water to the 
fuel pools, and a seismic category I source of emergency makeup water is 
available from the emergency service water (ESW) system, by connecting 
flexible hoses to connections on the ESW and fuel pool cooling and cleanup 
system piping.  

In the event of a single failure in one spent fuel pool cooling loop, the 
other loop will provide adequate cooling. The concrete forming the pools is 
designed for 150 degrees F, however, HVAC considerations make 137 degrees F 
the upper allowable pool temperature. A low flow alarm is provided to warn of 
interruption of cooling.  

2.3 Cleanup System 

(Reference Figures 7.5 through 7.7 for flow diagram) 

The fuel pool cleanup system is comprised of two separate systems. Each of 
the cleanup systems consists of a fuel pool demineralizer, a fuel pool 
demineralizer filter, a fuel pool and refueling water purification filter, and 
two fuel pool purification pumps. The cleanup system is not safety related 
nor is it designed to seismic Category I requirements. Valving is provided 
between the cooling system and cleanup system to permit isolation of this non 
safety related system.  

The fuel pool cleanup system can be used to maintain the purity and clarity of 
fuel pool water by diverting approximately 6% of the cooling system flow 
through the cleanup system. The clean-up loop can also take a suction from 

the refueling cavity at elevation 246.00 ft. and clean the refueling water 
through the demineralizer and discharge back to the refueling cavity at 
elevation 285.00 ft. This is done, independently of the cooling loop. The 

cleanup system is also used to purify the reactor coolant drain tank heat 

exchanger effluent prior to discharging into the recycle holdup tank, to 

purify the contents of the RWST, and to drain and purify the reactor cavity.  
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2.4 Skimmer System

(Reference Figures 7.8 and 7.9 for flow diagram) 

The fuel pool skimmer system consists of a skimmer pump, a fuel pool skimmer 
strainer, and a fuel pool skimmer filter. The skimmer system removes any 
floating debris from the surface of the various pools. Skimmers may be 
dispersed as follows: 

Pool A: 3 
Pool B: 5 
South Transfer Canal: 2 
Main Transfer Canal: 1 
North Transfer Canal: 2 
Cask Loading Pool: 1 

3.0 COMPONENTS 

3.1 Malor System Components 

(Reference Table 6.2 for Component Design Parameters and Table 6.3 for 
Electrical Power Supplies of applicable components) 

The Fuel Pool Cooling and Clean-up System is comprised of the following 
components: 

1. Fuel Pool Heat Exchanger 

Two fuel pool heat exchangers are provided (l&4A-SA and 1&4B-SB).  
The fuel pool heat exchangers are of the shell and straight tube 
type. Component cooling water supplied from the RAB Component 
Cooling Water System circulates through the shell, while fuel pool 
water circulates through the tubes. The installation of two heat 
exchangers assures that the heat removal capacity of the cooling 
system is only partially lost if one heat exchanger fails or 
becomes inoperative. The exchangers are located on elevation 236 
of the FHB.  

2. Fuel Pool Demineralizer 

The demineralizer (l&4X-NNS) is sized to pass approximately six 
percent of the cooling loop circulation flow to provide adequate 
purification of the fuel pool water and to maintain optical 
clarity in the pool. The demineralizer also cleans refueling 
cavity water by passing a maximum of 260 gpm through the 
demineralizer. The demineralizer is located on elevation 261 of 
the FHB, south end.  

3. Fuel Pool Cooling Pump 

Two 4560 gpm horizontal centrifugal pumps are installed (l&4A-SA 
*and l&4B-SB). The use of two pumps installed in separate lines 
assures that pumping capacity is only partially lost should one 
pump become inoperative. This also allows maintenance on one pump 
while the other is in operation. The pumps are located on 
elevation 236 of the FHB, west of the heat exchangers.
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3.1 Maior System Components (continued)

4. Filters (Fuel Pool Demineralizer Filter, Fuel Pool and 
Refueling Water Purification Filter, and Skimmer Filter) 

Three filters are installed; Fuel Pool Demineralizer Filter 
l&4X, Fuel Pool and Refueling Water Purification Filter l&4X, and 
Skimmer Filter 1&4X. These filters remove particulate matter from 
the fuel pool water and are cleaned by the backwash system.  

5. Fuel Pool Cooling and Cleanup System Skimmers 

Fourteen skimmers are available for use; five for spent fuel pool 
"B", one for the main fuel transfer canal, one for the cask 
loading pool, three for new fuel pool "A'l and two each for the 
south and north transfer canals.  

6. Fuel Pool Skimmer Pump 

The 385 gpm fuel pool skimmer pump l&4X-NNS takes suction from the 
selected surface floating skimmers and discharges through a filter 
to the selected pools/canals.  

7. Fuel Pool and Refueling Water Purification Pump 

Two 325 gpm fuel pool and refueling water purification pumps are 
provided (l&4A-NNS and l&4B-NNS). Each pump can take suction from 
and return fluid to the refueling water storage tank via 
Containment Spray System lines, the transfer canals, the new and 
spent fuel pools, the refueling cavity, or the cask loading pool.  
Fluids from these systems are purified by the fuel pool 
demineralizer and filter. Each pump can also take suction from 
the demineralized water system for line flushing. The pumps are 
located on elevation 216 of the FHB, south end.  

8. Fuel Pool Cooling and Cleanup System Valves 

Manual butterfly valves are used to isolate equipment and lines 
and throttle valves provide flow control. Valves in contact with 
fuel pool water are of austenitic stainless steel or of equivalent 
corrosion resistant material.  

9. Fuel Pool Cooling and Cleanup System Piping 

All piping in contact with fuel pool water is of austenitic 
stainless steel construction. The piping is welded except where 
flanged connections are used at the pumps, heat exchangers, blind 
flanges, and control valves to facilitate maintenance.  

10. Fuel Pool Gates 

The-vertical steel gates with inflatable rubber seals, on the new 
fuel pools, spent fuel pools, fuel transfer canals, main transfer 
canal, and cask loading pool allow the spent fuel to be immersed 
at all times while being transferred without the necessity of 
filling all pools and canals. They also allow each area to be 
isolated for draining, if necessary. The pool gates are moved 
about by the 10-ton auxiliary crane and stored in a storage area 
in the main transfer canal.
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3.1 Malor System Components (continued)

11. Fuel Pool Skimmer Pump Suction Strainer 

One duplex basket strainer is installed in the suction piping to 
the Fuel Pool Skimmer Pump. Large particles and debris are 
collected on the 100 mesh strainer baskets. One side of the 
strainer may be in operation while the other side is idle or under 
maintenance.  

12. Fuel Pool Strainer 

One simplex basket strainer is installed in the suction piping to 
each Spent Fuel Pool Cooling Pump. The stainer basket is a 40 
mesh basket.  

3.2 Instrumentation and Control 

Each FPCCS has physically and electrically separate and independent 
instrumentation and controls.  

CAUTION 

Setpoints are for information only. The official set point document is Ebasco 
Drawing CAR 2166-B-508.  

1. Instrumentation 

a. FT-5100 (A and B) 

These flow transmitters measure flow rate into New Fuel Pool 
"A" from the fuel pool cooling pumps with a signal to 
annunciators for low flow on panel F-P9 in the Fuel Handling 
Building (FHB) and ALB-23, 5-19, in the Main Control Room.  

b. TE-5100 (A and B) 

These temperature elements measure temperature of New Fuel 
Pool "A" water with a signal to annunciator panel ALB-23, 
5-16 for high new fuel pool temperature. Monitor light 
boxes are provided to indicate operational status.  

c. LS-5100 (A and B) 

These level switches measure the level of New Fuel Pool "A" 
and compare the measured level to the normal water level of 
284.50 ft. These annunciators are mounted on ALB-23, 5-18 
and Panel F-P9 in the FHB. Monitor Light Boxes are provided 
for indication of operational status. Annunciators for 
levels are as follows: high level - 284.75 ft;, lo level -

284.00 ft., Io-Io level - 282.00 ft.  

d. FT-5110 (A and B) 

These flow transmitters measure flowrate into Spent Fuel 
Pool "B" from the fuel pool cooling pumps with a signal to 
local indicators and annunciators for low flow on panel F-P9 
in the FHB and ALB-23, 4-19.
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3.2 Instrumentation and Control (continued)

e. TE-5110 (A and B) 

These temperature elements measure temperature of the Spent 
Fuel Pool "B" water with a signal to an annunciator ALB-23, 
4-16 for high pool temperature. Monitor Light Boxes are 
provided to indicate operational status.  

f. LS-5110 (A and B) 

These level switches measure the level of Spent Fuel Pool 
"B" and compare the measured level to the normal water level 

of 284.50 ft. These annunciators are mounted on ALB-23, 4
18 and panel F-P9 and in the FHB. Monitor Light Boxes are 
provided to indicate operational status. Level annunciators 
are as follows: Hi level - 284.75 ft., lo level - 284.00 
ft., io-io level 282.00 ft.  

g. PDT-5112 

This pressure transmitter measures the differential pressure 
across the fuel pool skimmer filter with a signal sent to 
the Filter Backwash System for indication of need for filter 
cleaning.  

h. PI-5111 

This pressure indicator measures the discharge pressure from 
the fuel pool skimmer pump with local indication.  

i. PDS-5109 

This differential pressure switch measures the differential 
pressure across the fuel pool skimmer pump suction strainer 
and sends a signal to the Filter Backwash System for 
indication of need for strainer cleaning.  

j. PDS-5130 (A and B) 

These differential pressure switches measure the difference 
in pressure across the fuel pool cooling pump strainers, 
indicate differential pressure at local instrument rack 
F-R7, and alarms an annunciator mounted on panel F-P7 at 
high differential pressure.  

k. PI-5130 (A and B) 

These pressure indicators are locally mounted on the cooling 
pump discharge headers.  

1. PT-5140 (A and B) 

These pressure transmitters supply cooling pump discharge 

header pressure signals to the PIC Cabinets where a pressure 

switch alarms annunciators mounted on panel F-P7 for header 
low pressure.
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3.2 Instrumentation and Control (continued)

m. PDS-5150 

This differential pressure switch measures the differential 
pressure across the fuel pool demineralizers with indication 
locally mounted and an annunciator on panel F-P7.  

n. PDT-5152 (A and B) 

These differential pressure transmitters measure the 
differential pressure across the fuel pool and refueling 
water purification filter and the fuel pool demineralizer 
filter. The signal is fed to the Filter Backwash System for 
indication of need for filter cleaning.  

o. FT-5154 (A and B) 

These flow transmitter measure the flow rate of fuel pool 
filters discharge flow with a signal to an annunciator and 
indication on panel F-P7. An interlock allows purification 
pump startup and shutdown without annunciation.  

p. TE-5160 (A and B) 

These temperature elements measure inlet temperature of fuel 
pool water to the cooling loop heat exchangers. A local 
indication is given and annunciators alarm on panel F-P7 for 
high temperature.  

q. TE-5170 (A and B) 

These temperature elements measure outlet temperature of the 
fuel pool water from the cooling loop heat exchangers. On 
high temperature, an annunciator alarms on panels F-P9 and 
F-P7 in the FHB. Local indication is given on panel F-P7.  

r. PI-5190 (A and B) 

These pressure indicators measure the fuel pool and 
refueling water purification pumps discharge pressure and 
gives a local indication.  

s. PS-5190 (A and B) 

These pressure switches measure the fuel pool and refueling 
water purification pump discharge pressure and on low 
discharge pressure alarms an annunciator on panel F-P7 in 
the FHB. This switch is interlocked with the purification 
pump to allow for pump startup and shutdown without 
annunciation.  

2. System Controls 

a. Fuel Pool Cooling Pumps 

Start-Stop controls and indication lights are provided for 
the fuel pool cooling pumps on the Auxiliary Equipment Panel 
(AEP #1) in the Main Control Room. Indication lights are 
also provided on panels F-P7 and F-P9. The pumps are 
sequenced off during a loss of offsite power event, but may 
be manually restarted.
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3.2 Instrumentation and Control (continued)

b. Fuel Pool and Refueling Water Purification Pumps 

Start-Stop controls and indication lights for the fuel pool 
and refueling water purification pumps are provided on 
panels F-P7, and F-P9. All panels are located in the FHB.  
Annunciators for pump overload are provided on panel F-P9.  

c. Fuel Pool and Refueling Water Purification Filters and Fuel 
Pool Demineralizer Filters 

Filter Backwash System Isolation Valves 1SF-134, lSF-135, 
1SF-124, and lSF-125 

Open-shut controls are provided to isolate the filters from 
FPCCS piping for cleaning through the filter backwash 
system. These controls are located in the Waste Processing 
Control Room on the BOP B/F Auxiliary Control Panel.  

d. Fuel Pool Skimmer Filters 

Isolation Valves (lSF-86, lSF-85) 

Open-shut controls are provided to isolate the filters from 
FPCCS piping for cleaning through the filter backwash 
system. These controls are located in the Waste Processing 
Control Room on the BOP B/F Auxiliary Control Panel.  

e. Fuel Pool Skimmer Pumps 

Start-stop controls and indication lights are provided on 
panel F-P7 and F-P9. All panels are located in the FHB.  
Annunciators for pump overload are provided on panel F-P9.  

4.0 OPERATIONS 

The FPCCS is manually controlled and may be shutdown safely for reasonable 
lengths of time for maintenance or replacement of malfunctioning components.  
The clean-up loop is normally run on an intermittent basis as required by 
chemistry analysis of fuel pool water conditions. It is possible to operate 
the clean-up loop with the demineralizer bypassed. Local samples are taken to 
permit analysis of demineralizer or filter efficiencies.  

The operator may control the fuel pool cooling pumps from main control board 
only, with indication lights on panels F-P7 and F-P9. FPCCS valves must be 

manually aligned to take suction from the following locations for various 
modes of FPCCS operation: 

i. Refueling Cavity - The clean-up loop is available for refueling 
water clean-up and draining through the filter and demineralizer 
during refueling operations.  

2. RWST - The clean-up loop and cooling loop is available to take 
suction from the RWST and fill transfer canals and fuel pools.  

3. North and South Transfer Canals - The clean-up loop is available 

to drain and clean water in the north and south transfer canals.
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4.0 OPERATIONS (continued)

4. Reactor Coolant Drain Tank - The clean-up loop is available to 
filter and purify water through the demineralizer and filters.  

5. Fuel Pools - The cooling loop is available to cool the fuel pool 
water and send water to the clean-up loop for purification.  

6. Cask Loading Pool - The clean-up loop is used to fill and purify 
the cask loading pool.  

7. Main Transfer Canal - The clean-up loop is available to drain and 
clean water on the main transfer canal.  

8. Reactor Make-up Water Storage Tank - The cleanup loop is available 
to take suction from the RMWST and fill the transfer canals and 
fuel pools.  

FPCCS valves may also be aligned to discharge to the following locations: 

1. Refueling Cavity - The clean-up loop discharges to the refueling 
cavity during refueling operations.  

2. RWST - Water can be pumped back to the RWST through the clean-up 
loop.  

3. Boron Recycle Holdup Tank - The clean-up loop provides a path to 
the Boron Recycle System Holdup Tanks to store water from the 
transfer canal during fuel transfer system maintenance or recycle 
refueling water.  

4. Fuel Pools - Cooled and cleaned fuel pool water is discharged to 
the fuel pools through cooling piping.  

5. North and South Transfer Canals - The clean-up loop and cooling 
loop provide a path to fill the north and south transfer canals.  

6. Cask Loading Pool - The clean-up loop provides a path to fill and 
purify the cask loading pool.  

5.0 INTERFACE SYSTEMS 

5.1 Systems Required for Support 

1. Waste Processing System 

The Filter Backwash System (FBWS) allows cleaning of the 
following filters: 

a. Fuel Pool and Refueling Water Purification Filters 

b. Fuel Pool Demineralizer Filters 

c. Fuel Pool Skimmer Filters 

In association with the FBWS, the Demineralized Water 
System, and the Nitrogen System are required to clean the 
above filters. The spent resin in the fuel pool 
demineralizer is pumped to the Waste Processing System spent 
resin header. Controls for isolation valves on the filters 
and demineralizer are on the Waste Processing System Control 
Board.  
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5.1 Systems Required for Support (continued)

2. Component Cooling Water 

The Component Cooling Water System provides the heat sink for the 
fuel pool heat exchangers.  

3. Demineralized Water 

The Demineralized Water System provides make-up water for the fuel 
pools and canals by connection to the suction header of the Fuel 
Pool Purification Pumps. The Demineralized Water System provides 
priming water for the pool skimmers by connection to the suction 
piping of the Fuel Pool Skimmer Pump.  

5.2 System to System Cross-ties 

1. Waste Processing System 

The reactor coolant drain tank pumps can transfer reactor coolant 
from the reactor coolant drain tank to the fuel pool and refueling 
water purification pumps through the fuel pool demineralizer 
filter and the demineralizer to the RWST or Boron Recycle holdup 
tank.  

2. Boron Recycle System 

The FPCCS purification loop has the capability of transferring 
borated water from the fuel pools, cask loading pool, transfer 
canals, refueling cavity, or reactor coolant drain tank to the 
Boron Recycle System recycle holdup tank.  

3. Chemical and Volume Control System 

For emergency purposes, CVCS supplies borated water to FPCCS 
through emergency connections.  

4. Containment Spray System 

The FPCCS can either take suction from or discharge to the RWST 
for filling or draining transfer canals and filling pools.  

5. Primary Make-up System 

The FPCCS can take suction from the RMWST for filling transfer 
canals and fuel pools.  

6.0 TABLES 

Table 6.1 - Fuel Pool Heat Load, Equilibrium Temperature, and Heat Inertia 

Table 6.2 - Component Design Parameters 

Table 6.3 - Fuel Pool Cooling and Clean-Up System Electrical Power 
Supply

Page 12 of 35SD-116 Rev. 6



Table 6.1 
Fuel Pool Heat Load, Equilibrium Temperature, and Heat Inertial

Fuel Pool Heat Load

16.84 x 106 
35.06 x 106 
35.87 x 101

Incore Shuffle 
Full Core Offload Shuffle 
Post Outage Full Core Offload 

Fuel Pool Equilibrium Temperature 2 

Incore Shuffle 
Full Core Offload Shuffle 
Post Outage Full Core Offload

Combined Spent and New Fuel Pool Heat Inertia

Incore Shuffle 
Full Core Offload Shuffle 
Post Outage Full Core Offload

<137 
<137 
<137 

4.37 
9.09 
9.30

OF/hr 
OF/hr 
OF/hr

Notes 

1. Based on operation through the end of cycle 9 with the bounding heat 
load from post RFO-8 plus additional spent fuel shipments.  

2. Administrative controls placed on the minimum cooling time prior to the 
transfer of irradiated fuel from the core to the storage facility to 
maintain the pools at less than or equal to 137 OF.
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Sheet 1 of 3

Table 6.2 
Component Design Parameters

Fuel Pool Heat Exchanger 
Quantity 
Type 
UA (per Heat Exchanger) Btu/hr-°F 
Manufacturer 
Heat Transfer Rate (Btu/hr) 

Shell Side (Component Cooling Water) 
Inlet temperature, OF 
Outlet temperature, OF 
Design flowrate, lbm/hr 
Design pressure, psig 
Design temperature, OF 
Material 

Tube Side (Fuel Pool Water) 
Inlet temperature, OF 
Outlet temperature, OF 
Design flowrate, lbm/hr 
Design pressure, psig 
Design temperature, OF 
Material 

Fuel Pool Cooling Pump 
Quantity 
Type 
Design flowrate, gpm 
TDH, ft. water 
Motor horsepower 
Design pressure, psig 
Design temperature, OF 
Material

New Fuel Pool (Pool A) 
Volume, gallons at El. 284.5' 
Boron concentration, minimum, 
Liner material

ppm

Spent Fuel Pool (Pool B) 
Volume, gallons at El. 284.5' 
Boron concentration, minimum, ppm 
Liner material 

Fuel Pool Demineralizer Filter 
Quantity 
Type 
Design pressure, psig 
Design temperature, OF 
Design flowrate, gpm 
Maximum dp clean, psi 
Maximum dp dirty, psi 
Filter rating, microns 
Filter type

2 
Shell & tube, two pass 
21.1 x 105 
Yuba Heat Transfer Corp.  
1.506 x 106 

105 
110.62 
2.68 x 106 
150 
200 
Carbon Steel 

120 
112 
1.88 x 106 
150 
200 
Stainless Steel 

2 
Horizontal, centrifugal 
4560 
98.2 
150 
150 
200 
Stainless Steel 

142,272 
2,000 
Stainless Steel 

388,800 
2,000 
Stainless Steel 

1 
Back Flushable 
400 
200 
325 
5 
60 
5 
Stacked, etched disks

Page 14 ot 35Rev. 6SD-116



Sheet 2 of 3
Table 6.2

Fuel Pool Demineralizer 
Quantity 
Resin type 
Resin volume, cubic feet 
Design pressure, psig 
Design temperature, OF 
Design flowrate, gpm 
Maximum dp clean, psi 
Maximum dp dirty, psi

Fuel Pool and Refueling Water 
Quantity 
Type 
Design pressure, psig 
Design temperature, OF 
Design flowrate, gpm 
Maximum dp clean, psi 
Maximum dp dirty, psi 
Filter rating, microns 
Filter type

Fuel Pool Strainer 
Quantity 
Type 
Design pressure, psig 
Design temperature, OF 
Design flowrate, gpm 
Maximum dp at design flowrate, 
Mesh size

Fuel Pool Skimmer Pump Suction Strainer 
Quantity 
Type 
Design pressure, psig 
Design temperature, OF 
Design flowrate, gpm 
Maximum dp at design flowrate, 
clean, psi 
Mesh size 

Fuel Pool Skimmer Filter 
Quantity 
Type 
Design pressure, psig 
Design temperature, OF 
Design flowrate, gpm 
Maximum dp clean, psi 
Maximum dp dirty, psi 
Filter rating, microns 
Filter type

1 
Mixed bed (1:1, cation: anion) 
85 
400 
200 
325 
10 
25

Purification Filter 
1 
Back Flushable 
400 
200 
325 
5 
60 
5 
Stacked, etched disks

2 
Single Basket 
150 
200 
4560 
1.4 
40

psi

1 
Duplex Basket 
150 
200 
385 

5 
100 

1 
Back Flushable 
400 
200 
400 
5 
60 
5 
Stacked, etched disks
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Table 6.2

Fuel Pool Skimmer Pump 
Quantity 
Type 
Design flowrate, gpm 
TDH, ft. water 
Motor horsepower 
Design pressure, psig 
Design temperature, OF 
Material 

Fuel Pool and Refueling Water 
Quantity 
Type 
Design flowrate, gpm 
TDH, ft. water 
Motor horsepower 
Design pressure, psig 
Design temperature, OF 
Material 

Fuel Pool Skimmer Connections 
Spent Fuel Pool (Pool B) 
New Fuel Pool (Pool A) 
North Transfer Canal 
South Transfer Canal 
Main Transfer Canal 
Cask Loading Pool

Purification Pump

Quantity 
5 
3 
2 
2 
1 
1

1 
Horizontal, centrifugal 
385 
210 
40 
150 
200 
Stainless Steel 

2 
Vertical In line centrifugal 
325 
320 
60 
150 
200 
Stainless Steel

GPM Rating Each 
35 
30 
25 
25 
20 
50
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Table 6.3 
Fuel Pool Cooling and Clean-Up System 

Electrical Power Supply

1. 480 VAC Motor Control Centers 

LOAD 

Fuel Pool Cooling Pump IA-SA 
Fuel Pool Cooling Pump IB-SB 
Fuel Pool & Refueling Water Purification 

Pump lA-NNS 
Fuel Pool Skimmer Pump IX-NNS 
Fuel Pool & Refueling Water Purification 

Pump IB-NNS 

2. 125 VDC Power Panels 

LOAD 

New Fuel Pool Level Annunciation 
Relays for LS-5100A(SA) 

New Fuel Pool Level Annunciation 
Relays for LS-5100B(SB) 

Cooling Pump lA-SA Annunciation Relay for 
Low Disch Pressure, PS-5140A 

Cooling Pump lB-SB Annunciation Relay for 
Low Disch Pressure, PS-5140B 

Spent Fuel Pool Temp Annunciation Relay 
for TS-5110A(SA) 

Spent Fuel Pool Temp Annunciation Relay 
for TS-5110B(SB) 

Spent Fuel Pool Level Annunciation Relay 
for LS-5110A(SA) 

Spent Fuel Pool Level Annunciation Relay 
for LS-511OB(SB) 

New Fuel Pool Temp Annunciation Relay 
for TS-5100A(SA) 

New Fuel Pool Temp Annunciation Relay 
for TS-5100B(SB) 

Fuel Pool Purification Pump lA-NNS 
Space Heater 

Fuel Pool Purification Pump lB-NNS 
Space Heater 

Fuel Pool Cooling Pump lA-SA 
Space Heater 

Fuel Pool Cooling Pump lB-SB 
Space Heater 

Local Control Panel F-P9 

Local Control Panel F-P7

MCC# 

IA33-SA COMPT 4D 
1B33-SB COMPT 2D 

1-4A1021 COMPT 1D 
1-4A1021 COMPT 5E 

1-4B1021 COMPT 5E 

DISTRIBUTION PANEL # 

DP-IASA CKT#15 

DP-lBSB CKT#22 

DP-lA-2 CKT#30 

DP-lA-2 CKT#30 

DP-lASA CKT#15 

DP-IBSB CKT#22 

DP-IASA CKT#15 

DP-lBSB CKT#22 

DP-1ASA CKT#15 

DP-lBSB CKT#22 

PPl-4A 10221 CKT #8 

PPl-4B 10212 CKT #2 

PP 1A 33-SA CKT #1 

PP lB 33-SB CKT #1 

PP 1-4A10221 CKT #9 

PP 1-4A111 CKT #27
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7.0 FIGURES

Figure 7.1 - Fuel Pool Cooling System 

Figure 7.2 - Fuel Pool Cooling System 

Figure 7.3 - Fuel Pool Cooling System 

Figure 7.4 - Fuel Pool Cooling System 

Figure 7.5 - Fuel Pools Cleanup System 

Figure 7.6 - Fuel Pools Cleanup System 

Figure 7.7 - Fuel Pools Cleanup System 

Figure 7.8 - Fuel Pools Cleanup System 

Figure 7.9 - Fuel Pools Cleanup System 

Figure 7.10 - Fuel Pool Layout Plan 
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SD 116 FUEL POOL COOLING SYSTEM 
FIGURE• 7.2



UNIT 2 AND 3 FUEL POOL COOLING 
SYSTEM CURRENTLY NOT INSTALLED 

SD 116 
FUEL POOL COOLING 

FIGURE 7.3
SYSTEM
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UNIT 2 AND 3 FUEL POOL COOLING 
SYSTEM CURRENTLY NOT INSTALLED 

SD 116 
FUEL POOL COOLING SYSTEM 

FIGURE 7.4
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8.0 REFERENCES 

8.1 Drawings 

1. Flow Diagrams 

CAR-2165-G-061, Flow Diagram Fuel Pools Cleanup Systems, Sheet 1, 

Units 1, 2, 3, and 4 

CAR-2165-G-062, Flow Diagram Fuel Pools Cleanup Systems, Sheet 2, 

Units 1, 2, 3, and 4 

CAR-2165-G-305, Flow Diagram Fuel Pools Cooling System, Units 1 

and 4 

2. Control Wiring Diagrams 

CAR-2166-B-401, Sheet 881, Fuel Pool Cooling Pump Heat Exchanger 1 

& 4A-SA Instrumentation 

CAR-2166-B-401, Sheet 882, Fuel Pool Cooling Pump Heat Exchanger 1 

& 4B-SB Instrumentation 

CAR-2166-B-401, Sheet 883, Spent Fuel Pool Instrumentation 

CAR-2166-B-401, Sheet 884, Spent Fuel Pool Water Level Alarm and 

Indication, Sheet 1 

CAR-2166-B-401, Sheet 885, Spent Fuel Pool Water Level Alarm and 

Indication, Sheet 2 

CAR-2166-B-401, Sheet 886, Spent Fuel Pool Water Level Alarm and 

Indication, Sheet 3 

CAR-2166-B-401, Sheet 887, New Fuel Pool Instrumentation 

CAR-2166-B-401, Sheet 888, New Fuel Pool Water Level Alarm and 

Indication, Sheet 1 

CAR-2166-B-401, Sheet 889, New Fuel Pool Water Level Alarm and 

Indication, Sheet 2 

CAR-2166-B-401, Sheet 890, New Fuel Pool Water Level Alarm and 

Indication, Sheet 3 

CAR-2166-B-401, Sheet 891, Fuel Pools and Refueling Water 

Purification Pump 1 & 4A-NNS 

CAR-2166-B-401, Sheet 892, Fuel Pools and Refueling Water 

Purification Pump 1 & 4B-NNS 

CAR-2166-B-401, Sheet 895, Fuel Pools Skimmer Pump 1 & 4X-NNS 

CAR-2166-B-401, Sheet 897, Fuel Pools Cleanup System Annunciation 

CAR-2166-B-401, Sheet 904, Fuel Pool Cooling Pump 1 & 4A-SA 

CAR-2166-B-401, Sheet 905, Fuel Pool Cooling Pump 1 & 4B-SB
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8.1 Drawings (continued) 

3. Foreign Prints 

VENDOR: Ingersoll-Rand Company EQUIPMENT: FPRW 
Purification Pumps 

P.O. No: NY435009 

EBASCO 
DWG. NO. DRAWING NO. FUNCTIONAL TITLE 

2005 3040PG5/SFPRWPP FUEL POOLS 7 REFUELING WT] 
PUMP MOTOR OUTL 

20545 SPAD-15B/AMEND5 FUEL POOL & REFUELING 
WTR PURIF PUMP O/L 

22733 3318B34 SPENT FUEL POOL WTR 
PURIF PMP MOTOR O/L 2 SH 

35461 214-70 MOTOR DATA FOR SPENT 
FUEL POOL PURIF PMP MTR 

48683 10VOC-B SPENT FUEL POOL PURIF

VENDOR: 

P.O. NO.: 

EBASCO 
DWG. NO.  

1917 

1918 

1919 

1920 

1921 

1922 

2153 

VENDOR: 

P.O. NO.: 

EBASCO 
DWG. NO.  

1907 

2751 

2752 

2753

Hungerford & Terry, Inc.  

NY435028 

DRAWING NO.  

SK27609-C2 

27609-B3 

27609-B4 

27609-B2 

27609-BI 

27609-Al 

SHSS-E-32 

Yuba Heat Transfer Company 

NY435029 

DRAWING NO.  

73-N-003-1-1 

73-N-003-1 

73-N-003-1-5 

73-N-003-1-2

PURIF

PUMP PERFORMANCE CURVE 

EQUIPMENT: Spent Fuel Pool 
Demineralizer 

FUNCTIONAL TITLE 

SPENT FUEL POOL 
DEMINERALIZER 
NAMEPLATE DETAILS 
SPENT FUEL POOL DEMINERALIZER 
UNDERDRAIN HUB DETA 
SPENT FUEL POOL DEMINERALIZER 
INTERIOR REFERENCE 
SPENT FUEL POOL DEMINERALIZER 
UNDERDRAIN LATERALS 
SPENT FUEL POOL DEMINERALIZER 
INLET DISTRIBUTOR D 
SPENT FUEL POOL DEMINERALIZER 
TANK DETAILS 
SPENT FUEL POOL DEMINERALIZER 
STRAINER ASSEMBLY 

EQUIPMENT: Fuel Pools 
Heat Exchanger 

FUNCTIONAL TITLE 

FUEL POOLS HEAT 
EXCHANGER OUTL 
FUEL POOLS HT EXCH 
BILL OF MATERIAL SH 1 
TO 6 
FUEL POOLS HT EXCH 
DIST. BELT DETAILS 
FUEL POOLS HT EXCH 
SHELL 7 CHANNEL 
DETAILS
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8.1 Drawings (continued)

DRAWING NO.

A2587

VENDOR: Vacco Industries EQUIPMENT:

NY435106

FUNCTIONAL TITLE 

3/4 X 1 IN 150LB REL 
VA FOR SPENT FUEL 
POOL HEAT EXCH 

Flushable Filters, 
Fuel Pool Skimmer 
Filters, Fuel Pool 
and Refueling Water 
Purification Filter, 
Fuel Pool 
Demineralizer Filter

DRAWING NO.  

76283/SHl 

76283/SH2 

76282/SHI 

76282/SH2 

76281/SHI 

76281/SH2 

NlEI0109/SHl 

N1EI0108/SH1 

NlEI0112/SHl 

N1E10107/SHl

VENDOR: Zurn Industries

FUNCTIONAL TITLE

FILTER HOUSE ASSY 
FUEL POOL SKIMMER 
FHB-236 
FILTER HOUSE ASSY FP 
SKIMMER FILTER 
FHB-236 
FILTER HOUSE ASSY FP 
7 REFUEL PURIF FILTER 
FHB-236 
FILTER HOUSE ASSY FP 
& REFUEL PURIF FILTER 
FHB-236 
FILTER HOUSE ASSY 
FUEL POOL 
DEMINERALIZER FHB-236 
FILTER HOUSE ASSY FP 
DEMIN FILTER FHB-236 
FUEL POOL SKIMMER 
FILTER FHB-236 
FUEL POOL REFUEL 
WATER PURIF FILTER 
FHB-EL 236 
SPENT RESIN SLUICE 
FILTER WPB-236 
FUEL POOL 
DEMINERALIZER FILTER 
FHB-236 

EQUIPMENT: Strainers

P.O. NO.: NY435163

DRAWING NO.  

1-771102-B 

1-780619-A

FUNCTIONAL TITLE 

FUEL POOLS STRAINER 
FHB EL 236 
FUEL POOLS SKIMMER 
PUMP SUCT 
STRAINER FHB EL 236
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8.1 Drawings (continued) 

VENDOR: Gould Pumps, Inc.  

P.O. NO: NY435181 

EBASCO 
DWG. NO. DRAWING NO.  

8276 C784889N01

EQUIPMENT:

1592/C784888912 

C784889N02 

A-26152/7806JH 

A-26153/7805JH 

IDENT-L0301 

5631D92

Goulds Pumps Inc.  

NY435042

EQUIPMENT

DRAWING NO.  

N232723#1 

N23723#1A 

N232723#2 

C-25551 

A-11596

Fuel Pool Skimmer 
Pumps 

FUNCTIONAL TITLE 

FUEL POOL SKIMMER 
PUMP O/L FHB EL 
236 
FUEL POOL SKIMMER 
PUMP PERF CURVE 
FUEL POOL SKIM PUMP 
CROSS SECT & 
BILL OF MATL 
FUEL POOL SKIMMER PMP 
l&4X-NNS 
PC&TL - FINAL 
FUEL POOL SKIMMER PMP 
2&3X-NNS 
PC&TL - FINAL 
FUEL POOL SKIM PUMP 
SPD TO PRTOUT 
FUEL POOL SKIMMER 
PUMP MOTOR O/L 4SHS 

Spent Fuel Pool 
Cooling Pumps 

FUNCTIONAL TITLE 

FUEL POOLS COOLING 
PUMP O/L UNITS 2 & 3 
FHB EL 236 
FUEL POOLS COOLING 
PUMP O/L UNITS 1 & 4 
FHB EL 236 
FUEL POOLS COOLING 
PUMP - CROSS SECTION 
SPENT FUEL POOL 
COOLING PUMP PERF 
CURVE 
SFP COOLING PUMP 
MOTOR SPEED TORQUE

4. General Arrangements 

CAR-2165-G-022 through 026, General Arrangements Fuel Handling 
Building - Plans and Sections 

5. Piping Plans 

CAR-2165-G-438S01, Miscellaneous Piping Containment Building, Unit 
1 

CAR-2165-G-252, FHB Piping Plan - EL 216, Units 1 and 4 

CAR-2165-G-253, FHB Piping Plan - EL 216 and 261, Units 1 and 4
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8.1 Drawings (continued) 

CAR-2165-G-254, 

CAR-2165-G-255, 

CAR-2165-G-256, 

CAR-2165-G-257, 

CAR-2165-G-258, 

CAR-2165-G-259, 

CAR-2165-G-260, 

CAR-2165-G-261, 

CAR-2165-G-262, 

CAR-2165-G-263, 

CAR-2165-G-266,

FHEB 

FHB 

FHB 

FHB 

FHB 

FHB 

FHB 

FHB 

FHB 

FHB 

FHB

Piping Plan - EL 236, Sheet 1, Units 1 and 4 

Piping Plan - EL 236, Sheet 2, Units 1 and 4 

Piping Plan - EL 286, Sheet 1, Units 1 and 4 

Piping Section, Sheet 1, Units 1 and 4 

Piping Sections, Sheet 2, Units 1 and 4 

Pipings Sections, Sheet 3, Units 1 and 4 

Pipings Sections, Sheet 4, Units 1 and 4 

Pipings Sections, Sheet 5, Units 1 and 4 

Pipings Sections, Sheet 6, Units l-and 4 

Pipings Sections, Sheet 7, Units 1 and 4 

Piping Plan - EL 286, Sheet 2, Units 1 and 4

6. Instrument Schematics and Logic Diagrams 

CAR-2166-B-430, Fuel Handling (Fuel Pools) Sheet Nos. 4.1-4.8, 
4.8A, and 4.9 

7. Power Distribution and Motor Data Sheets CAR 2166-S-041, Sheets 
177S01, 183S01, 227S01, 227S02, 254S01, 613, and 633 

8.2 Specifications 

Specification No. M-13, Spent Fuel Pool Cooling Pumps, Gould Pumps, Inc.  

Specification No. N-15, Spent Fuel Pool Demineralizer, Hungerford & 
Terry, Inc.  

Specification No. M-49Z, Series 514S Inlet Strainers, Zurn Industries 

Specification No. M-24, Spent Fuel Pool Heat Exchangers, Yuba Heat 
Transfer Corporation 

Specification No. M-10, Spent Fuel Pool Refueling Water Purification 
Pumps, Ingersoll Rand Company 

Specification No. N-36, Flushable Filters, Vacco Industries 

8.3 Technical Manuals 

Spent Fuel Pool Cooling Pumps, Manual No. BHQ, Goulds Pumps, Inc.  

Spent Fuel Pool Heat Exchangers, Manual No. MXJ, Yuba Heat Transfer 

Corporation 

Series 514 Sinlex Strainer, Manual No. BRP, Zurn Industries 

Spent Fuel Pool Demineralizer, Manual No. MXK, Vol. 2, Hungerford & 

Terry, Inc.
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8.3 Technical Manuals (continued) 

Spent Fuel Pool and Refueling Water Purification Pumps, BJH, Ingersoll 
Rand Company 

Flushable Filters, Manual No. AYF, Vacco Industries 

Fuel Pool Skimmer Pump, Manual No. IQY, Goulds Pumps, Inc.  

8.4 Other References 

Shearon Harris Nuclear Power Plant FSAR, Volume 16, Section 9.1.3, Fuel 
Pool Cooling and Clean-up System 

Technical Specifications for Shearon Harris Nuclear Power Plant, Unit 1, 

Section 5.6, Paragraph 2 

Shearon Harris Nuclear Power Plant Instrument List CAR-2166-B-432
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SUMMARY OF CHANGES TO SD-116, REV. 6

Pace Description 

All Changed revision number to 6.  

4 Section 2.2, revised paragraph on makeup to fuel pools per current 
plant practices

Page 35 of 35Rev. 6SD-116



HNP Spent Fuel Pool 
Simplified Flow

Spent Fuel Poe
Spent Fuel Pael 

P-p , o 
-- II 

p-p I~b /

Cooling System 
Diagram

'-p 

p-p

Spent Fuel Por 
.D' 

rf ~jj

SFP Train A 

SFP Train B 

ccw

I-

P.UPISA 

I

L





ROOF

.b.

L EQUIP - t: .""." .. E UIP.  "".ROOM ROOM 

S"" ...... SPENT FUEL POOL " .  

[ROOM * COOLING SYSTEM .  

S--........." 

•,,•, ~COOLINGi" " 

gil- PUMP :: " 

•EOUIIP E.QUIP ••• :.!RO 

:ROOM ROOM.. ... . ... .s' .  

0 *.:*:-:. ... .  

* * .o• . • I . •," "

WATER LEVEL 
MARKER

SPENT FUEL POOL



HNP Fuel Handling Building 
Operating Floor (286' elevation)

N

Unit 1 &4 
Transfer Canal

Main 
Transfer Canal Unit 2&3 

Transfer Canal

Shipping Cask 
Unloading Pool

H F B 1 -cFD



Autnorizeo "opy

CAROLINA POWER & LIGHT COMPANY 

SHEARON HARRIS NUCLEAR POWER PLANT 

PLANT OPERATING MANUAL

PROCEDURE TYPE: 

NUMBER: 

TITLE:

VOLUME 1 

PART 2 

Plant Program (PLP) 

PLP-616 

Fuel Handling Operations 

REVISION 10

Rev. 10 Page 1 of 14
PLP-616



Authorizea L;opy

Table of Contents 

Section Page 

1.0 PURPOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2.0 REFERENCES ............................. ............................ 3 

3.0 DEFINITIONS/ABBREVIATIONS .................... ..................... 4 

4.0 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

5.0 IMPLEMENTATION .......................... ........................... 5 

5.1 Program Requirements ................... ..................... 5 

5.2 Scope ........................ ... ............................ 6 

5.3 Responsibilities ..................... ....................... 8 

5.4 Procedures ................... ......................... 12 

6.0 DIAGRAMS/ATTACHMENTS ................. ....................... 13

Page 2 of 14
PLP-616 Rev. 10



Authorized Copy

1.0 PURPOSE 

1. To identify the functions associated with the refueling of the 
reactor and other fuel handling activities.  

2. To establish the responsibilities of organizations involved in 
fuel handling activities.  

2.0 REFERENCES 

2.1 Plant Operating Manual Procedures 

1. AOP-013, Fuel Handling Accident 

2. AP-II0, Pre-Job Briefings 

3. CM-M0072, IRVH Seismic Tie Rod Installation/Removal 

4. CM-M0074, RV Cavity Seal Procedure 

5. CM-M0093, RV Lower Internals Package Removal and Installation 

6. CM-M0094, IRVH and Upper Internals Removal 

7. CM-M0165, RVH and Upper Internals Installation 

8. FHP-006, RCCA Change Fixture Operation 

9. FHP-009, Control Rod Drive Shaft Unlatching/Relatching Tool 
Operation 

10. FHP-010, Core Mapping Following Fuel Loading 

11. FHP-014, Fuel and Insert Shuffle Sequence 

12. FHP-015, New RCCA Handling Tool Operation 

13. FHP-020, Refueling Operations 

14. FHP-024, HNP Spent Fuel Handling Operations 

15. FHP-025, HNP Insert Handling Operations 

16. FMP-106, New Fuel Receipt Inspection 

17. GP-008, Draining the Reactor Coolant System (Mode 5) 

18. GP-009, Refueling Cavity Fill, Refueling, and Draindown of the 
Refueling Cavity (Modes 5-6-5) 

19. MMM-011, Cleanliness, Housekeeping, Foreign Material Exclusion 
(FME) Classification and Work Practices 

20. MMM-020, Operation, Testing, Maintenance and Inspection of Cranes 
and Special Lifting Equipment
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2.1 Plant Operating Manual Procedures (continued) 

21. PLP-100, Conduct of Infrequently Performed Tests or Evolutions 

22. PLP-612, Special Nuclear Material Accountability Plan 

23. PLP-625, Harris Nuclear Plant Spent Fuel Management Program 

24. PM-I0009, Incore Instrumentation Thimble Insertion, Retraction, 
Removal and Replacement 

25. SPP-0015, Unpacking and Handling of New Fuel Assemblies and New 

Fuel Shipping Containers 

2.2 Final Safety Analysis Report 

1. SHNPP FSAR Section 1.8 

2. SHNPP FSAR Section 9.1 

2.3 Technical Specifications 

1. Section 3/4.9 

2. Section 6.2.2 

2.4 Other 

1. Regulatory Guide 1.33 

3.0 DEFINITIONS/ABBREVIATIONS 

3.1 Refueling Coordinator 

A person designated by the Manager - Site Engineering, with concurrence 

of the General Manager - Harris Plant, who is assigned the overall 

responsibility for coordination of refueling activities associated with 

a refueling outage. The refueling coordinator will be responsible to 

the General Manager - Harris Plant through normal lines of supervision 

and management. The refueling coordinator will typically be appointed 

from Engineering. When fuel is being moved in the FHB only, this 

position is not required but may be filled at the discretion of the 

General Manager - Harris Plant.  

3.2 SRO-Fuel Handling 

A person holding a senior reactor operator license or a senior reactor 

operator-limited to fuel handling license for SHNPP.  

3.3 FHB Operator 

A person holding a license for SHNPP assigned to supervise fuel handling 

activities in the Fuel Handling Building.  

3.4 Outage Manager 

A person assigned responsibility for overall coordination of outage 

activities.
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4.0 GENERAL 

Fuel handling at SHNPP requires the coordinated efforts of several plant 

groups. If fuel is to be handled safely and efficiently, each group 

must recognize and carry out its assigned responsibilities. Section 5.0 

contains a detailed description of group and individual 
responsibilities. It is imperative that a "team" attitude be maintained 

at all times and that each individual contribute toward achieving the 
common goal.  

5.0 IMPLEMENTATION 

5.1 Program Requirements 

R 1. All activities associated with the handling of new or spent fuel 

shall be performed with strict adherence to the limitations and 

precautions of established plant procedures (Reference 2.2.1 and 
2.4.1).  

2. Pre-job briefs shall be conducted prior to all fuel handling and 

fuel inspection activities. These briefs should be attended by 

all CP&L and contract personnel involved in the activity. The 

pre-job briefs should include, as a minimum, discussions on the 
following: 

SAn overview of the activity scope, 
SGroup responsibilities and expectations, 
SApplicable regulatory requirements, 
STimely notice of adverse conditions, and 
S-Supervision of contract personnel.  

R 3. During refueling, all activities involving the movement of new or 

spent fuel in Containment shall be under the direct supervision of 

the SRO-Fuel Handling. The SRO-Fuel Handling shall have no other 

duties while performing this function (Reference 2.3.2).  

4. During refueling, all activities inyolving the movement of new or 

spent fuel in the Fuel Handling Building shall be under the direct 

supervision of the FHB Operator. The FHB Operator reports to the 

SRO-Fuel Handling while performing fuel handling functions. If 

fuel is being handled in the FHB only, these activities shall be 

directly supervised by either the SRO-Fuel Handling or the FHB 
Operator.  

5. The SRO-Fuel Handling and FHB Operator shall have the authority to 

stop any action deemed unsafe or detrimental to plant equipment or 

fuel.  

6. Bypassing of fuel handling equipment interlocks which is not 

specified in approved procedures shall require permission of the 

SRO-Fuel Handling and concurrence of the Superintendent - Shift 

Operations.  

7. Handling of fuel assemblies and inserts within the spent fuel 

pools at times other than refueling shall be performed or directly 

supervised by licensed operators for SHNPP.
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5.1 Program Requirements (continued) 

8. New fuel assemblies may be handled by qualified personnel other 
than licensed operators until such time that the fuel is placed 
into the fuel pools or the new fuel elevator.  

9. Material control shall be established in accordance with MMM-011 
while the reactor vessel head is removed to prevent unauthorized 
material from entering the vessel. Each individual is responsible 
for maintaining control of his loose articles in designated areas 
as stated in MMM-011.  

10. The number of personnel entering Containment during refueling 
shall be limited to facilitate evacuation if conditions require 
it.  

11. Planning and scheduling of refueling activities, in conjunction 
with the Outage Management group, shall be assigned to a Refueling 
Coordinator.  

NOTE: The status board can be the magnetic/hooked traditional metal tag board 
with tags, enlarged drawings or computer based video displays.  

12. The official fuel assembly status board shall be located in the 
Control Room. The Control Room status board shall be updated as 
fuel is moved to always reflect the current location of each fuel 
assembly.  

13. An activity specific Radiation Work Permit (RWP) is required for 
fuel movement.  

14. All units are responsible for maintaining their radiation exposure 
as low as reasonably achievable (ALARA).  

15. Personnel, such as the Fuel Handling Operator, operating the 
cranes and tools may be contract (non-CP&L) personnel. Operations 
personnel responsible for directly supervising fuel handling 
activities shall be licensed operators for SHNPP with the 
exception of new fuel receipt.  

16. Contract personnel performing fuel handling and fuel inspection 
activities shall be provided continuous utility supervision.  

5.2 Scope 

The following activities are controlled by this procedure. A list of 
implementing procedures is contained in Section 5.4.  

The scope and responsibilities of the Spent Fuel Management Program are 
outlined in PLP-625.  

5.2.1 New Fuel Receipt 

1. Arrival and unloading 

2. New fuel handling tool operation and checkout 

3. Receipt inspection 

4. Storage of acceptable assemblies

Page 6 of 14Rev. 10PLP-616



Autnorizea Copy 

5.2.1 New Fuel Receipt (continued) 

5. Disposition of unacceptable assemblies 

6. Empty shipping container removal 

7. New fuel elevator operation and checkout 

8. Special Nuclear Material accountability 

9. New RCCA handling tool operation 

10. Foreign material exclusion 

5.2.2 Refueling 

1. Reactor coolant system preparation for head removal 

2. Spent fuel handling tool operation and checkout 

3. PCSR hatch cover closure and testing 

4. Reactor vessel head and upper internals removal 

5. Refueling cavity flooding and drain down 

6. Incore instrumentation thimble retraction, insertion, removal, and 
replacement 

7. Reactor vessel head and upper internals installation 

8. Lower internals removal and installation 

9. IRVH seismic tie rod removal/installation 

10. Control rod drive shaft unlatching tool operation and checkout 

ii. Fuel shuffle sequence 

12. Fuel inspection activities 

13. Manipulator crane, FHB bridge crane, and fuel transfer equipment 
operation and checkout 

14. RCCA change fixture operation and checkout 

15. Thimble plug handling tool operation and checkout 

16. BPRA handling tool operation and checkout 

17. Post-load core verification 

18. Irradiated RCCA handling tool operation and checkout 

19. Foreign material exclusion during refueling 

20. Special Nuclear Material accountability
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5.2.3 Normal Operation 

1. Fuel shuffles in Fuel Handling Building 

2. Fuel inspection activities 

3. Special Nuclear Material accountability 

4. Spent fuel handling tool operation and checkout 

5. FHB bridge crane operation and checkout 

6. New fuel elevator operation and checkout 

7. Thimble plug handling tool operation and checkout 

8. BPRA handling tool operation and checkout 

9. Irradiated RCCA handling tool operation and checkout 

10. Foreign material exclusion 

5.3 Responsibilities 

5.3.1 Unit Responsibilities 

1. Operations 

a. Provide personnel to function as SRO-Fuel Handling.  

b. Provide personnel to function as FHB Operator.  

c. Provide personnel for operation of the manipulator crane, 
FHB bridge crane, FHB auxiliary crane, fuel transfer system, 
and fuel handling tools.  

d. Coordinate and conduct pre-job briefs for fuel handling 

activities.  

e. Initiate AOP-013 in the event of a fuel handling accident.  

2. Maintenance 

a. Provide personnel for operation of the polar crane and FHB 
auxiliary crane.  

b. Provide personnel for movement and opening of new fuel 
shipping containers.  

c. Provide personnel for movement of new fuel assemblies during 
new fuel receipt/inspection.  

d. Provide general maintenance support as necessary during fuel 
handling activities.  
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5.3.1 Unit Responsibilities (continued) 

3. Engineering 

a. Provide personnel with expertise in the areas of reactor 
engineering and fuel handling system engineering during 
refueling and fuel inspection activities.  

b. Coordinate and conduct pre-job briefs for fuel inspection 
activities.  

c. Coordinate and perform receipt inspection of new fuel.  

d. Ensure post-loading core verification is completed.  

e. Perform activities as required by MMM-011.  

f. Maintain accountability and records for new and spent fuel.  

4. Environmental and Radiation Control 

a. Provide Health Physics support during fuel handling to 
ensure that good radiation control practices are followed 
and assist in maintaining exposure ALARA.  

b. Provide Chemistry support during fuel handling for sampling 
and analysis as required.  

c. Prepare and maintain procedures for shipment and receipt of 
radioactive material to ensure compliance with federal 
regulations.  

d. Provide support as stated in MMM-011.  

e. Coordinate and conduct radiation work permit (RWP) briefs.  

5. Security 

a. Maintain access control to Containment, the Fuel Handling 
Building, and the Protected Area.  

5.3.2 Individual Responsibilities 

1. Refueling Coordinator 

a. Implement the overall outage plan concerning scheduling of 
activities directly involved with refueling.  

b. Interface with the Outage Manager and Superintendent - Shift 
Operations to coordinate the integration of fuel handling 
activities with the overall outage plan.  

c. Be cognizant of ongoing outage activities affecting the 
refueling operation.  

d. Maintain cognizance of Technical Specification requirements 
for fuel movement and assist the Superintendent - Shift 
Operations with verification of compliance.
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5.3.2 Indiviual Responsibilities (continued) 

2. Superintendent - Shift Operations 

a. Hold overall responsibility for all fuel handling 
activities.  

b. Provide input to the Refueling Coordinator concerning fuel 
handling activities.  

c. Ensure the Control Room fuel assembly status board is 
maintained and updated.  

d. Maintain cognizance of fuel handling requirements and 
limitations.  

e. Verify that the required Technical Specifications are 
satisfied prior to fuel movement and daily during fuel 
movement.  

3. SRO-Fuel Handling 

a. Hold primary responsibility for the safe movement of fuel 
and core components inside Containment and the Fuel Handling 
Building.  

b. Supervise or oversees fuel handling activities in 
Containment.  

c. Supervise the FHB Operator.  

d. Has the authority to stop any action he deems potentially 
unsafe or detrimental to plant equipment or fuel.  

e. Maintain cognizance of fuel handling requirements and 
limitations.  

4. FHB Operator 

a. Direct fuel handling activities in the Fuel Handling 
Building.  

b.- Report to the SRO-Fuel Handling.  

c. Move, or directly supervise movement of, fuel and core 
components in the Fuel Handling Building.  

d. Maintain cognizance of fuel handling requirements and 
limitations.  

e. Has the authority to stop any action he deems potentially 
unsafe or detrimental to plant equipment or fuel.  

5. Fuel Handling Operator 

a. Assist the SRO-Fuel Handling or the FHB Operator as 
necessary.
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5.3.2 Indiviual Responsibilities (continued) 

6. Reactor Engineer 

a. Provide Reactor Engineering support as necessary.  

b. Coordinate new fuel receipt inspection.  

c. Maintain cognizance of fuel handling requirements and 
limitations.  

d. Ensure fuel handling activities are conducted in a manner 
that prevents unplanned criticality.  

e. Maintain accountability and records for new and spent fuel.  

f. Coordinate fuel inspection activities 

7. Fuel Handling Equipment System Engineer 

a. Provide system engineering support as necessary.  

b. Maintain cognizance of fuel handling requirements and 
limitations.  

8. Maintenance 

a. Maintain current qualifications for operation of the polar 
crane and FHB auxiliary crane.  

b. Maintain cognizance of safe crane operating practices.  

c. Maintain cognizance of safe new fuel shipping container 
handling practices.  

9. Chemistry 

a. Maintain knowledge of samp-ling methods and analysis 
techniques.  

b. Perform sampling and analysis as required by procedure or 
when requested by the SRO-Fuel Handling.  

10. Health Physics 

a. Maintain knowledge of radiation control practices and 
procedures.  

b. Assist in conducting fuel handling activities in a manner 
that maintains radiation exposure ALARA.  

c. Has the authority to stop any work that violates or could 
violate Health Physics procedures or that could result in 
excessive radiation exposure.  

11. Containment Coordinator 

a. Coordinate work activities in Containment to minimize 
interferences and maximize efficiency.
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5.4 Procedures 

The following plant procedures implement 
PLP.

Procedure 

MMM-011 

CM-M0072 

CM-M0074 

CM-M0093 

CM-M0094 

CM-MO165 

FHP-006 

FHP-009 

FHP-010 

FHP-014 

FHP-015 

FHP-020 

FHP-024 

FHP-025 

FMP-106

Cleaniless, Housekeeping, 
Foreign Material Exclusion 
(FME) Classification and 

Work Practices 

IRVH Seismic Tie Rod 
Installation/Removal 

RV Cavity Seal Procedure 

RV Lower Internals Package 
Removal and Installation 

IRVH and Upper Internals 
Removal 

IRVH and Upper Internals 
Installation 

RCCA Change Fixture 
Operation 

Control Rod Drive Shaft 
Unlatching/Relatching 
Tool Operation 

Core Mapping Following 
Fuel Loading 

Fuel and Insert Shuffle 
Sequence 

New RCCA Handling Tool 
Operation 

Refueling Operations 

HNP Spent Fuel Handling 
Operations 

HNP Insert Handling 
Operations 

New Fuel Receipt 
Inspection
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the indicated sections of this 

Sections Implemented 

4.3, 5.3 

5.2.2.9 

5.2.2.3 

5.2.2.8 

5.2.2.4 

5.2.2.7 

5.2.2.14 

5.2.2.10 

5.2.2.17 

5.2.2.11, 5.2.3.1 

5.2.1.9 

5.2.1.7, 5.2.2.2, 5.2.2.13, 
5.2.3.5, 5.2.3.6 

5.2.2.2, 5.2.2.12, 5.2.3.4, 
5.2.3.5 

5.2.2.15, 5.2.2.16, 5.2.2.18, 
5.2.3.7, 5.2.3.8, 5.2.3.9 

5.2.1.1, 5.2.1.3, 5.2.1.4, 
5.2.1.5
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5.4 Procedures (continued) 

Procedure Sections Implemented

GP-008 

GP-009 

MMM-020 

PLP-612

Draining the Reactor 
Coolant System (Mode 5) 

Refueling Cavity Fill, 
Refueling, and Draindown 
of the Refueling Cavity 
(Modes 5-6-5) 

Operation, Testing, 
Maintenance and 
Inspection of Cranes 
and Special Lifting 
Equipment 

Special Nuclear Material 
Accountability Plan

PM-10009 Incore Instrumentation 
Thimble Insertion, 
Retraction, Removal and 
Replacement 

SPP-0015 Unpacking and Handling of 
New Fuel Assemblies and 
New Fuel Shipping Containers

5.2.2.1

5.2.2.5 and coordination 
of 5.2.2 

All lifting by the 
polar and FHB auxiliary 
cranes 

5.2.1.8, 5.2.2.20, 5.2.3.3 

5.2.2.6 

5.2.1.1, 5.2.1.2, 5.2.1.6, 
5.2.1.7, 5.2.1.8

6.0 DIAGRAMS/ATTACHMENTS

None Applicable
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PROCEDURE TYPE: 

NUMBER: 

TITLE:

CAROLINA POWER & LIGHT COMPANY 

SHEARON HARRIS NUCLEAR POWER PLANT 

PLANT OPERATING MANUAL 

VOLUME 3 

PART 7 

Fuel Handling Procedure 

FHP-014 

Fuel and Insert Shuffle Sequence

MULTIPLE USE 

Reference Use Procedure Requirements are Utilized 
Until the Level of Use Classification is Changed.  

NOTE: This procedure has been screened per PLP-100 criteria and determined to 
be a CASE III procedure. No additional management involvement is 
required.
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1.0 PURPOSE 

1. This procedure is to be used along with the appropriate fuel 

movement procedure and provides instruction for the preparation 

and use of the data sheets that document the sequence and tracking 

of the following: 

* Fuel Assembly and Fuel Insert shuffle in the Storage Pools 

• Fuel movement between the Fuel Handling Building and 

Containment 

* Fuel Cask unloading 

* Placement of New Fuel into Spent Fuel Pool Storage Racks 

2. This procedure also provides guidance and data sheets for Step 

deviations, temporary fuel storage, and the monitoring of source 

range counts during core reload.  

2.0 R 

2.1 Plant Operating Manual Procedures 

1. PLP-616 

2. OP-105 

3. FHP-020 

4. FHP-024 

5. FHP-025 

6. FHP-030 

7. FHP-040 

8. PLP-114 

2.2 Technical Specifications 

1. Section 3/4.9 

2.3 Final Safety Analysis Report 

1. 14.2.10 

2.4 ANSI 18.7 

1. 5.3.4.5

2.5 other 

1.  

2.  

3.

FHP-014

Westinghouse letter dated January 29, 1990 (90CP--G-0013) 

ESR 95-00278, Additional BWR Racks for Pool B 

ESR 95-00633, Monitoring Source Range Counts During Reload 
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3.0 RESPONSIBILITIES 

1. Operations - Overall control and responsibility during all fuel 
movement 

2. Superintendent - Shift Operations or Designee - Approve fuel and 
insert shuffle data sheets 

3. Crane Operators - Verify all fuel assemblies and fuel inserts that 
are moved, are removed from and placed in the correct assembly 
locations per the applicable shuffle data sheets 

4. Responsible Engineering Supervisor - Provide verified fuel and 
insert shuffle data (Attachment 1 or 2) and insure the accuracy of 
all attachments to this procedure 

5. Spent Fuel Shipment Director - Provide verified Cask to Storage 
Fuel Handling Data Sheets (Attachment 3) and ensure the accuracy 
of all attachments to this procedure 

6. Environmental and Radiation Control - Provide health physics 
coverage, as required, during all fuel or core component movement 

4.0 PREREQUISITES 

None 

5.0 PRECAUTIONS AND LIMITATIONS 

1. The index marks for the spent fuel pools and bridge crane are for 
coarse indexing only. Correct assembly placement should be by 
visual verification.  

2. Due to obstructions encountered during installation, Rack B-B7 is 
slightly misaligned with adjacent racks. The index marks will be 
more inaccurate for this Rack.  

3. Fuel movement personnel must use the utmost care in ensuring that 
the fuel assemblies and inserts are properly moved per the 
applicable data sheets. This is to ensure that the correct 
assemblies/inserts are moved and that they are placed in their 
correct storage or core locations.  

4. Concurrent verification of the location is required prior to 
latching a tool to an assembly or insert and prior to lowering an 
assembly or insert into a storage location.  

5. If damage to a spent fuel assembly or the storage rack is 
observed, stop fuel movement and notify the Superintendent - Shift 
Operations and Spent Nuclear Fuel Shipment Director/ Reactor 
Engineer, as appropriate.  

6. Spent Fuel Pool Locations B-AIA4 and B-AlK3 are damaged. B-AIA4 

Boraflex lining has been damaged. The BNP dummy is stored in this 

location. Fuel storage is not permitted in either of these 
locations.
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5.0 PRECAUTIONS AND LIMITATIONS (continued) 

7. All fuel shuffles involving incore fuel will clear core locations 
R08, R09, P08, and P09. These locations will be emptied by the 
first Steps of a shuffle and filled by the last Steps. This is 
done so that in the loss of a Permanent Cavity Seal Ring or Nozzle 
Dam integrity, the operator has a place to lower any fuel latched 
to the manipulator crane.  

8. All fuel movement shall be tracked on the tag boards located in 
the main control room while maintaining communication with the 
FHB.  

9. When spent fuel is loaded in the four BWR racks installed in 
locations A-6, B-6, A-7, and D-8, the first rack to be loaded 
shall be Rack D-8. Start loading spent fuel in Rack D-8 by first 

loading the six cells directly surrounding cell K-10 which are not 

blocked by the boral coupon tree. After spent fuel has been 
loaded in these six cells, rotate the boral coupon tree 90 degrees 
within cell K-10. Continue loading the remaining two cells 
surrounding cell K-10. After this has been done, continue loading 
spent fuel per the spent fuel loading plan.  

10. When spent fuel is loaded in the three BWR racks installed in 
locations B-7, A-8, anca B-8, the first rack to be loaded shall be 

Rack A-8. Start loading spent fuel in Rack A-8 by first loading 
the six cells directly surrounding cell B-10 which are not blocked 
by the boral coupon tree. After spent fuel has been loaded in 
these six cells, rotate the boral coupon tree 90 degrees within 
cell B-10. Continue loading the remaining two cells surrounding 
cell B-10. After this has been done, continue loading spent fuel 
per the spent fuel loading plan.  

6.0 TOOLS AND EQUIPMENT 

Not Applicable
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7.0 PROCEDURE 

7.1 Fuel Assembly and Insert Shuffle Data Sheet 

NOTE: Attachment 1 provides the shuffle sequence and sign-offs for the 
movement of fuel assemblies or fuel inserts in the FHB. All data 
is pre-approved before fuel or insert movement begins except for 
the time and date blocks, the initial blocks, and the comments 
blocks. A computer generated shuffle sequence is acceptable as 
long as it is similar and contains all the information in 
Attachment 1.  

The Steps listed in the left hand column of Attachment 1 should be 

performed in order. Evolutions such as fuel sipping can be 
performed out of order, if fuel sipping equipment requires such 
actions. Each Step is accomplished by performing the fuel or 
insert shuffle described by the data blocks to the right of each 
Step number.  

Steps that are the responsibility of the person preparing the 
shuffle sheet are denoted with an asterisk (*).  

1. Prior to preparing the shuffle sheet, review the Precautions and 

Limitations for special considerations of spent fuel locations.  

2. The Attachment 1 blocks (from left to right) contain the following 
information: 

a. STEP # - Shuffle Step number, normally numerical 

b. START TIME AND DATE - Time and date Step was started 

c. SFP BRIDGE CRANE: 

(1) FUEL SWITCH / OVERLOAD SELECTOR SWITCH - Required 

positions for the SFP Bridge Crane Fuel Selector and 
Overload Selector switch for the corresponding fuel 
assembly, per Attachment 9.  

d. FROM: 

(1) ASSEM SER # - Fuel assembly serial number for the 

assembly to be moved or for the assembly containing 
the insert to be moved 

(2) LOCATION - Initial storage position that the fuel 

assembly or insert is being moved from 

(3) POSIT - Initial space provided for positioner of crane 
prior to latching 

(4) VERIFY - Initial space provided for person verifying 
crane position prior to latching 

(5) RCCA - Control Rod serial number if fuel assembly 

being moved has RCCA insert or if RCCA insert is being 
moved, otherwise space is blank 

(6) TP - Thimble Plug serial number if-fuel assembly being 

moved has a thimble plug or if a thimble plug is being 
moved, otherwise space is blank
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7.1 Fuel Assembly and Insert Shuffle Data Sheet (continued) 

* (7) BPRA - BPRA serial number if fuel assembly being moved 

has a BPRA insert or if a BPRA is being moved, 
otherwise space is blank 

(8) OTHER - Serial number of another type of insert (such 

as a source assembly) that is being moved or is in a 
fuel assembly that is being moved, otherwise space is 
blank 

e. TO: 

(1) ASSEM SER # - Fuel assembly serial number that an 

insert is being moved to, space is blank if moving 
fuel assembly to new location 

(2) LOCAT - Final storage location that the fuel assembly 

or insert is being moved to 

(3) POSIT - Initial space provided for positioner of crane 
prior to lowering 

(4) VERIFY - Initial space provided for person verifying 
crane posirion prior to lowering 

f. TIME & DATE COMPLETE - Time and date Step was completed 

g. INIT - Sign-off with initials for completion of Step 

h. COMMENTS Y OR N - COMMENTS Yes or No, listed on Sheet 1 of 2

Page 7 of 38
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7� C�nre Off 1oa�¶/Reloar� Puel Transfer Data Sheet

NOTE: Attachment 2 provides the shuffle sequence and sign-offs for the 
movement of fuel assemblies from the Core to the FHB and then 
back. All data is pre-approved before fuel movement begins except 
for the time and date blocks, and the initial blocks. A computer 
generated shuffle sequence is acceptable as long as it is similar 
and contains all the information in Attachment 2.  

The Steps listed in the left hand column of Attachment 2 should be 
performed in order. Evolutions such as fuel sipping can be 
performed out of order, if fuel sipping equipment requires such 
actions. Each Step is accomplished by performing the fuel or 
insert shuffle described by the data blocks to the right of each 
Step number.  

Steps that are the responsibility of the person preparing the 
shuffle sheet are denoted with an asterisk (*).  

S 1. Prior to preparing the shuffle sheet, review the Precautions and 

Limitations for special considerations of spent fuel locations.  

2. The Attachment 2 blocks (from left to right) contain the following 
information.  

a. STEP # - Shuffle Step number, normally numerical 

b. START TIME & DATE - Time and date Step was started 

c. ASSEMBLY SERIAL NUMBER - Fuel assembly serial number for the 

fuel assembly to be moved 

d. INSERT - Fuel insert serial number for the insert contained 

in the fuel assembly to be moved, otherwise space is blank 

NOTE: SFP Bridge Crane Fuel switch and the Overload Selector positions are 
contained in Attachment 9.  

e. LOAD SWITCH POSITION - Required position of the Manipulator 

Crane Load Selector switch OR the positions for the Fuel 
switch and the Overload Selector switch on the SFP Bridge 
Crane for the corresponding fuel assembly 

f. FROM: 

NOTE: CORE LOCAT can also be the RCCA Change Fixture. RCCA1 is the cell 
closest to the FHB. RCCA2 is the cell furthest from the FHB.  

(1) CORE LOCAT - Initial position in the core or RCCA 

Change Fixture that the fuel assembly is being moved 
from, otherwise space is blank 

(2) SFP LOCAT - Initial Spent Fuel Pool position that the 

fuel assembly is being moved from, otherwise space is 
blank 

(3) UPEND - Contains a mark if the fuel assembly being 
moved is in the upender (Containment or FHB) at the 
beginning of the Step, otherwise space is blank.  

FHP-014 Rev. 16 Page 8 of 238

QfflnaA/RPlnaa Fuel Transfer Data Sheet
"7 2• trn'r



7.2 Core Offload/Reload Fuel Transfer Data Sheet (continued) 

(4) POSIT - Initial space provided for positioner of crane 
prior to latching 

(5) VERIFY - Initial space provided for person verifying 
crane position prior to latching

g.  

NOTE: CORE LOCAT 
closest to

h.  

i.  

J.

TO: 

can also be the RCCA Change Fixture. RCCAI is the cell 

the FHB. RCCA2 is the cell furthest from the FHB.  

(1) CORE LOCAT - Final Core or RCCA Change Fixture 
position the fuel assembly is being moved to, 
otherwise space is blank 

(2) SFP LOCAT - Final FHB pool position the fuel assembly 
is being moved to, otherwise space is blank 

(3) UPEND - Contains a mark if the fuel assembly is being 
moved to the upender, otherwise space is blank 

(4) POSIT - Initial space provided for positioner of crane 
prior to l9wering 

(5) VERIFY - Initial space provided for person verifying 
crane position prior to lowering 

TIME & DATE COMPLETE - Time and date the Step was completed 

INIT - Sign-off with initials for completion of Step 

Attachment 2 Comments section - May contain comments or note 
indicating visual verification of assembly serial number

Page 9 of 38
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7.3 Cask to Storage Fuel Handling Data Sheet 

NOTE: Attachment 3 provides the shuffle sequence and sign-offs for the 
movement of spent fuel assemblies from a shipping cask to a 

storage location in a Spent Fuel Pool. All data is pre-approved 

before fuel movement begins except for the time and date blocks, 

the initial blocks, and the comments blocks. A computer generated 

shuffle sequence is acceptable as long as it is similar and 

contains all the information in Attachment 3.  

A separate Attachment 3 package is needed for each spent fuel 
cask.  

The Steps listed in the left hand column of Attachment 3 shall be 

done in order. Each Step is accomplished by performing the fuel 

shuffle described by the data blocks to the right of each Step 

number. An exception to this is for damaged channel fasteners.  

FHP-030 contains guidance to place the assembly in a designated 

cell and document in the comments section the final location and 

date and time completed. This is acceptable for that evolution 
without an official change to Attachment 3.  

Steps that are the responsibility of the person preparing the 

shuffle sheet are denoted with an asterisk (*).  

S 1. Prior to preparing the-shuffle sheet, review the Precautions and 

Limitations for special considerations of spent fuel locations.  

2. The Attachment 3 blocks (from left to right) contain the following 
information.  

a. STEP # - Shuffle Step number, normally numerical 

b. START TIME & DATE - Time and date Step was started 

c. SFP BRIDGE CRANE: 

(1) FUEL SWITCH / OVERLOAD SELECTOR SWITCH - Required 

positions for the SFP Bridge Crane Fuel switch and 

Overload Selector switch for the corresponding fuel 
assembly, per Attachment 9.  

d. ASSEMBLY: 

(1) SERIAL # - Fuel assembly serial number for the fuel 

assembly being moved 

(2) INSERT - Fuel insert serial number for the insert 

contained in the fuel assembly being moved, otherwise 

space is blank 

e. FROM: 

(1) SPENT FUEL CASK LOCATION - Cask position the fuel 

assembly is being moved from (See Attachment 3 for 

spent fuel cask loading diagrams), space is blank if 

moving new fuel 

(2) POSIT - Initial space provided for positioner of crane 
prior to latching 

(3) VERIFY - Initial space provided for person verifying 

crane position prior to latching 
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7.3 Cask to Storaae Fuel Handling Data Sheet (continued) 

f. TO: 

(1) SFP LOCATION - Final Spent Fuel Pool position the fuel 
assembly is being moved to 

(2) POSIT - Initial space provided for positioner of crane 
prior to lowering 

(3) VERIFY - Initial space provided for person verifying 
crane position prior to lowering 

g. TIME AND DATE COMPLETE - Time and date the Step was 
completed 

h. INIT - Sign-off with initials for completion of Step 

i. COMMENTS Y OR N - COMMENTS Yes or No, listed on Sheet 1 of 2
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7.4 Ste$ Deviations and Temporary Storaoe Locations

7.4.1 General 

1. When moving fuel or inserts per Attachments 1, 2, or 3, the 
shuffle Steps are to be performed in order and all Steps must be 
completed. A Step Deviation may be used to allow the performance 
of other Steps and temporary storage of a fuel assembly or insert 
if the following problems are encountered: 

a. Difficulty placing a fuel assembly into a specific location 

b. Difficulty removing a fuel assembly from a specific location 

c. Difficulty placing a fuel insert into a specific location 

d. Difficulty removing a fuel insert from a specific location 

2. Attachment 7 will be used to document Step Deviations and 
temporary storage locations. Attachment 7 shall not be used for 
the following: 

a. To change the permanent Core loading arrangement for an 
approved Attachment 2 

b. To change permanent storage locations for approved 
Attachments 1, 2, or 3 

3. If any changes need to be done to an approved data sheet that are 
not covered by this section, then these changes must be considered 
whole page replacements and the following must be done: 

a. Responsible Engineering Supervisor/Designee or Spent Fuel 
Shipment Director/Designee completes the revised data sheet 
page.  

b. The revised data sheet page shall be verified by a person 
designated by the Superintendent - Mechanical Systems.  

c. Superintendent - Shift Operations shall review and approve 
the revised data sheet page.  

d. The old data sheet page with the error shall be kept, with 
uncompleted Steps marked N/A, and the revised data sheet 
page shall be placed in the sequence with previously 
completed Steps marked N/A.  

4. Step Deviation and temporary storage approval shall be obtained 
from the SRO - Fuel Handling, with concurrence from the 
Superintendent - Shift Operations and the Reactor 
Engineer/Shipment Director. This approval and concurrence shall 
be denoted by the SRO - Fuel Handling initials in the Approval of 

Temporary Storage block on Attachment 7.  

5. To maintain a location to place fuel in the event of loss of 

refueling cavity integrity, locations R08, R09, P08, and P09 shall 

not be used as temporary storage locations.
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7.4.2 SteD Deviation Reauirina a Temporary Storage Location 

1. SRO - Fuel Handling selects a temporary storage location, per the 

requirements of Attachment 8, and documents the location in the 

TEMP STORAGE LOCATION block of Attachment 7.  

2. SRO - Fuel Handling obtains Superintendent - Shift Operations and 

Reactor Engineer/Shipment Director concurrence, for approval of 

the Step Deviation/temporary storage location.  

3. To document that approval has been obtained, the SRO - Fuel 

Handling fills in APPROVAL OF TEMP STORAGE (Initials) (Time/date) 
block on Attachment 7.  

4. Assign a SHUFFLE DEVIATION NUMBER on Attachment 7.  

5. Assign an ASSEMBLY FINAL PLACEMENT SEQUENCE on Attachment 7.  

6. On the original Fuel Handling Data Sheet (Attachment 1, 2, or 3) 

enter the following: 

a. In the affected Step, mark the TIME AND DATE COMPLETE and 
INIT blocks N/A.  

b. In the affected gtep place a Note in the Comments Section 

stating the SHUFFLE DEVIATION NUMBER from Attachment 7 and 

the reason for deviation: 

c. In the Comments section of the Step designated by the 

ASSEMBLY FINAL PLACEMENT SEQUENCE block of Attachment 7, 

place a note to complete the Step Deviation after this Step 

is completed.  

7. Fill in the following blocks on Attachment 7 with the required 
data: 

a. SHUFFLE STEP NUMBER 

b. ASSEMBLY SERIAL NUMBER 

NOTE: Crane switch positions are contained in Attachment 9.  

c. LOAD SELECTOR SWITCH (if needed) 

d. FINAL FUEL ASSEMBLY LOCATION 

8. Align the assembly/insert with the temporary storage location and 

initial for TEMP STORAGE, POSIT and VERIFY on Attachment 7.  

9. Place the assembly/insert in the temporary storage location and 

complete the TEMP STORAGE, COMPLETE (initials)(time/date) block on 

Attachment 7.  

10. Continue with the unaffected Steps in the original Fuel Handling 

Data Sheet (Attachment 1, 2, or 3) until the Step that is 

designated by the ASSEMBLY FINAL PLACEMENT SEQUENCE block of 

Attachment 7 is complete.
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7.4.2 Step Deviation Reguirino a Temporary Storage Location (continued) 

11. After the Step in the original Fuel Handling Data Sheet 
(Attachment 1, 2, or 3) that is designated by the ASSEMBLY FINAL 
PLACEMENT SEQUENCE block of Attachment 7 is complete, perform the 
following: 

a. Align the crane with the temporary storage location and 
initial for TO FINAL FUEL STORAGE, RETRIEVAL, POSIT and 
VERIFY on Attachment 7.  

b. Retrieve the temporarily stored assembly/insert and move to 
the FINAL FUEL ASSEMBLY LOCATION and initial for TO FINAL 
FUEL STORAGE, STORAGE, POSIT AND VERIFY.  

c. Place the temporarily stored assembly/insert in the FINAL 
FUEL ASSEMBLY LOCATION listed on Attachment 7.  

d. Complete the TO FINAL FUEL STORAGE, STORAGE, ASSEMBLY 
LOCATION (time/date) block on Attachment 7.  

e. Initial for the Step Deviation complete in the INITIALS 
block of Attachment 7.  

f. Send a copy of Attachment 7 to Responsible Engineer 

Reactor Engineering.  

7.4.3 Step Deviation With No Temporary Storage Reauired 

1. SRO - Fuel Handling obtains Superintendent - Shift Operations and 
Reactor Engineer/Shipment Duty Engineer concurrence, for approval 
of the Step Deviation.  

2. To document that approval has been obtained, the SRO - Fuel 
Handling fills in APPROVAL OF TEMP STORAGE (Initials) (Time/date) 
block on Attachment 7.  

3. Assign a SHUFFLE DEVIATION NUMBER on Attachment 7.  

4. Assign an ASSEMBLY FINAL PLACEMENT SEQUENCE on Attachment 7.  

5. On the original Fuel Handling Data Sheet (Attachment 1, 2, or 3) 

a. In the affected Step, mark the TIME AND DATE COMPLETE and 
INIT blocks N/A.  

b. In the affected Step place a Note in the Comments Section 
stating the Shuffle Deviation Number from Attachment 7 and 
the reason for deviation.  

c. In the Comments section of the Step designated by the 
Assembly Final Placement Sequence block of Attachment 7, 
place a Note to complete the Step Deviation after this Step 
is completed.
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7.4.3 Step Deviation With No Temporary Storaae Reguired (continued)

6. N/A 

a.  

b.  

C.  

d.

the following blocks on Attachment 7: 

TEMP STORAGE LOCATION 

TEMP STORAGE POSIT 

TEMP STORAGE VERIFY 

TEMP STORAGE COMPLETE (initials) (time/date)

7. Fill in the following blocks on Attach-ment 7 with the requared 
data: 

a. SHUFFLE STEP NUMBER 

b. ASSEMBLY SERIAL NUMBER 

Crane switch positions are contained in Attachment 9.  

c. LOAD SELECTOR SWITCH (if needed) 

d. FINAL ASSEMBLY LOCATION 

8. Continue with the Cnaffected Steps in the original Fuel Handling 

Data Sheet (Attachment 1, 2, ot 3) until the Step that is 

designated by the ASSEMBLY FINAL PLACEMENT SEQUENCE block of 

Attachment 7 is complete.  

9. After the Step in the original Fuel Handling Data Sheet 

(Attachment 1, 2, or 3) that is designated by the Assembly Final 

Placement Sequence block of Attachment 7 is complete, perform the 
following: 

a. Align the crane with the affected assembly/insert and 

initial TO FINAL FUEL STORAGE, RETRIEVAL, POSIT and VERIFY.  

b. Move the affected assembly/insert in the FINAL FUEL ASSEMBLY 

LOCATION listed on Attachment 7 and initial TO FINAL FUEL, 

STORAGE, POSIT and VERIFY.  

c. Place the affected assembly/insert in the FINAL FUEL 

ASSEMBLY LOCATION listed on Attachment 7.  

d. Complete the TO FINAL FUEL STORAGE, STORAGE, ASSEMBLY 

LOCATION (time/date) block on Attachment 7.  

e. Initial for the Step Deviation complete in the INIT 

(initials) block of Attachment 7.  

f. Send a copy of Attachment 7 to Responsible Engineer 

Reactor Engineering.  
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7.4.4 Temporary Fuel Storaae Data Sheet 

1. The Attachment 7 blocks (from left to right) should be filled in 

with the following information (if applicable): 

a. CORE CYCLE - Core Cycle number - Filled in if Step Deviation 

is from Attachment 1 or 2.  

b. SHIPMENT NUMBER - Spent fuel or new fuel shipment number 
Filled in if Step Deviation is from Attachment 3.  

c. SHUFFLE DEVIATION NUMBER - Assigned deviation number, to be 

used in the Comments section of the applicable Fuel Handling 
Data Sheet.  

d. SHUFFLE STEP NUMBER - Step number from the applicable Fuel 

Handling Data Sheet, which is unable to be completed at this 
time.  

e. ASSEMBLY SERIAL NUMBER - Serial number of the fuel assembly 

being moved (If an insert is to be moved, note this in the 

Comments Section of Attachment 7).  

NOTE: Crane switch positions are contained in Attachment 9.  

f. LOAD SELECTOR SWITCH - Position of the Manipulator Crane 

Load Selector switch OR the positions for the Fuel switch 

and the Overload Selector switch for the SFP Bridge Crane 

for the corresponding fuel assembly.  

NOTE: Temporary storage location selected must comply with temporary storage 

criteria as stated in Reference 2.1.0.03 and 2.5.0.01, if applicable.  

g. TEMP STORAGE LOCATION - Location assembly/insert is to be 

temporarily stored in.  

h. FINAL FUEL ASSEMBLY LOCATION - Final location 

assembly/insert will be placed in per the applicable Fuel 

Handling Data Sheet.  

i. ASSEMBLY FINAL PLACEMENT SEQUENCE - Step number, from the 

applicable Fuel Handling Data Sheet, that must be completed 

before the temporarily stored assembly/insert can be placed 

in its Final Fuel Assembly Location.  

j. APPROVAL OF TEMP STORAGE (initials)(time/date) - Initials of 

SRO - Fuel Handling and time/date indicating approval of 

temporary storage.  

k. TEMP STORAGE: 

(1) POSIT - Initial space provided for positioner of crane 

prior to lowering.  

(2) VERIFY - Initial space provided for person verifying 

crane position prior to lowering.  

(3) COMPLETE (initials time/date) - Initials, time, and 

date by SRO - Fuel Handling indicating the 

assembly/insert is placed in the Temporary Storage 

Location.  

FHP-014 Rev. 16 Page 16 of 3 8



7.4.4 Temnoorarv Fuel Storage Data Sheet (continued)

1. TO FINAL FUEL STORAGE: 

(1) RETRIEVAL: 

(a) POSIT - Initial space provided for positioner of 
crane position prior to retrieving from the TEMP 
STORAGE LOCATION.  

(b) VERIFY - Initial space provided for verifier of 
crane position prior to retrieving from the TEMP 
STORAGE LOCATION.  

(2) STORAGE: 

(a) POSIT - Initial space provided for positioner of 
crane prior to lowering into FINAL FUEL ASSEMBLY 
LOCATION. If assembly/insert is to be moved to 
another temporary storage location, mark this 
block N/A.  

(b) VERIFY - Initial space provided for person 
verifying crane position prior to lowering into 
FINAL FUEL ASSEMBLY LOCATION. If 
assemnbly/insert is to be moved to another 
temporary storage location, mark this block N/A.  

(c) ASSEMBLY LOCATION (time/date) - Time and date 
assembly/insert placed in Final Fuel Assembly 
Location. If assembly/insert is to be moved to 
another temporary storage location, mark this 
block N/I, and note a new shuffle deviation 
number in the Comment section.  

m. INIT - SRO-Fuel Handling initials block, indicating 
assembly/insert is seated in FINAL FUEL ASSEMBLY LOCATION.  
If assembly/insert is to be moved to another temporary 
storage location, mark this block N/A.  

n. COMMENT Y OR N - COMMENT Yes or No, listed on Sheet 1 of 2, 
Reason for the Step Deviation/temporary storage and 
comments.
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7.5 Monitoring Source Ranae Data During Core Reload 
(Reference ESR 95-00633) 

CAUTION 

When changing the Audio Count Rate Scaler Timer Multiplier Switch position or 
the Audio Count Rate Source Range Channel Selector, ensure personnel in 
containment are notified that a change in count level may be detected.  

1. If ERFIS is not available, log NI-31 and NI-32 to compare source 

range response after each fuel assembly is loaded into the core 
and skip to the NOTE prior to Step 7.5.0.04. Send the log to 
Reactor Engineering at the completion of reload.  

2. Using ERFIS computer points ANM0O106, ANM0O107 and ANM9107, make a 

plot with a 10 second update rate to monitor source range 
response.  

3. Using ERFIS computer points ANMO106, ANMO107 and ANM9107, make a 
GTLOG with a 15 minute update rate to provide Reactor Engineering 
count rate data.  

NOTE: During refueling the source range counts are excepted to increase and 
reach a new plateau between fuel assembly insertions. Counts should 
reach a stable level and each successive reading should be within 
250 counts of the previous reading and not continuously increasing.  

4. Monitor source range counts for stabilization after each fuel 
assembly is placed in the core for the first eighteen fuel 
assemblies.  

NOTE: A doubling in source range counts should not occur from the nineteenth 
fuel assembly to completion of the reload.  

5. Monitor the source range counts to verify the count increase is 
gradual and less than the previous fuel assembly.  

6. If an unexpected increase is noticed in the source range counts, 
contact the Refueling Coordinator AND Reactor Engineering.  

7. If the unexpected increase in counts cannot be resolved, perform 
the following: 

a. Request an additional boron sample.  

b. Verify the required refueling boron concentration is met.  

c. Verify the source range detectors and associated 
instrumentation are responding as expected.  

d. If the unexpected increase in counts continues, and the 

source range instrumentation and the boron concentration are 

satisfactory, it may be acceptable to continue to reload the 

core. Reactor Engineering and Operations should monitor the 

source range response during each fuel assembly insertion 
until the anomaly is resolved.
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8.0 DIAGRAMS/ATTACHMENTS

CAUTION 

Attachments 1, 2, and 3 are CONTINUOUS USE once they have been prepared and 
approved.  

Attachment 1 - Fuel Assembly and Insert Shuffle Data Sheet 

Attachment 2 - Core Offload/Reload Fuel Transfer Data Sheet 

Attachment 3 - Cask to Storage Fuel Handling Data Sheet 

CAUTION 

The remaining Attachments are REFERENCE USE.

Attachment 

Attachment 

Attachment 

Attachment 

Attachment 

Attachment

4 

5 

6 

7 

8 

9

Spent Fuel Pool A Map 

Spent Fuel Pool B Map 

Inspection' Pit New Fuel Dry Storage Map 

Temporary Fuel Storage Data Sheet 

Guidelines for Temporary Storage Locations 

Crane Switch Positions
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Attachment 1 
Sheet 1 of 2

Fuel Assembly and Insert Shuffle Data Sheet

Data Sheet prepared by: 
Sul 

Verified correct by: 
De• 

Data Sheet approved by: 

Fuel Movement Performed by: 

initials Name (Print) 

COMMENTS (List Step numbers

•erintendent - Mechanical Systems or Designee/Date 

;ignated by Superintendent - Mechanical Systems/Date 

Superintendent - Shift Operations/Date

where applicable)

Send a copy of this completed attachment to Responsible Engineer - Reactor 

Engineering 

Attachment Satisfactory Completed: 

Unit SCO Date 

After receiving the final review signature, this FHP Attachment becomes a QA 

RECORD and should be submitted to Document Services.
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Attachment 1 
Sheet 2 of 2

Fuel Assembly And Insert Shuffle Data Sheiet 

Page _ of
CORE CYCLE:

Prepared By: Verified
S-SO Approval:

-I.

Rev. 16 Page 21 of 38

SFP BRIDGE 

START CRANE FROM TO 

TIME ASSEM SER ASSEM SER TIME 

AND OVERLOAD 0 POSIT INSERT # POSIT & 

STEP DATE FUEL SELECTOR 
DATE COMMENT 

a SWITCH SWITCH LOCATION VERIFY RCCA TP BPRA OTHER LOCATION VERIFY COMPLETE INIT Y OR N

FHP-014



Attachment 2 
Sheet 1 of 3

Core Of fload/Reload Fuel Transfer Data Sheet

Data Sheet prepared by: 

Verified correct by: 

Data Sheet approved by:

Superintendent - Mechanical Systems or Designee/Date 

Designated by Superintendent - Mechanical Systems/Date 

Superintendent - Shift Operations/Date

Fuel Movement Performed by: 

Initials Name (Print) Iiil Name (Print)
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Attachment 2 
Sheet 2 of 3

Core Offload/Reload Fuel Transfer Data Sheet

COMMENTS (List Step numbers where applicable)

Send a copy of this completed attachment to Responsible Engineer - Reactor 

Engineering 

Attachment Satisfactory Completed:

Unit SCO
Date

After receiving the final review signature, this FHP Attachment becomes a QA 

RECORD and should be submitted to Document Services.

Rev. 16 Page 23 of 38
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Core Offload/Reload Fuel Transfer Data Sheet

CORE CYCLE:

Attachment 2 
Sheet 3 of 3 

Page of

NOTE 1: Verity the Load Switches are placed on the corresponding number for the respective crane.  

COMMENTS:

Prepared By: Verified By: S-SO Approval: 
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Attachment 3 
Sheet 1 of 5

Cask to Storage Fuel Handling Data Sheet

Shipment No.  

Data Sheet prepared by: 

Verified correct by: 

Data Sheet approved by:

Fuel Movement Performed by: 

Initials Name (Print)

Cask No.

Superintendent - Radiation /Date 
Protection or Designee 

Designated by Superintendent - /Date 
Radiation Protection 

Superintendent - Shift Operations /Date

Initials Name (Print)

COMMENTS (List Step numbers where applicable)

Send a copy of this completed attachment to Responsible Engineer -Reactor 
Engineering 

Attachment Satisfactory Completed: 

Unit SCO Date 

After receiving the final review signature, this FHP Attachment becomes a QA 

RECORD and should be submitted to Document Services.
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Attachment 3 
Sheet 2 of 5

Shipment No.

Cask to Storage Fuel Handling Data Sheet 

Cask No.
Page of

-r r ( I I I
SFP BRIDGE 

CRANE 

OVERt 

FUEL SELEC

.OAD 
:TOR

ASSEMBLY FROM TO
ASSEMBLY__I j d

SERIAL # SPENT 

FUEL CASK 
I At•ATI•hJ

POSIT
SFP 

LOCATION

POSIT 

VERIFY

TIME 

AND 

DATE 

COMPLETE INIT

SWITCH_ S WITCH1 Inn I

_______ _______ I I 4- t1

I __ _ _ _I I I - i i i i

I ________ I 4 4 4 1 1 i-r

Verified by:

COMMENTS 
YORN

S-SO Approval:
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Attachment 3 
Sheet 3 of 5

Cask to Storage Fuel Handling Data Sheet

BWR Configuration Shipment No: Cask No:
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Attachment 3 
Sheet 4 of 5

Cask to StoraaeFuel Handlina Data Sheet

BWR Configuration 
Channeled Fuel

Shipment No:

Page 28 of 38Rev. 16
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Attachment 3 
Sheet 5 of 5

Cask to Storaae Fuel Handling Data Sheet 

PWR Configuration Shipment No: Cask No:
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Attachment 4 
Sheet 1 of 1 

Spent Fuel Pool A Man 
(New Fuel Pool Unit 1) 

NOTE: TRASH BASKET A2A3

PLANT NORTHI
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Attachment 5 
Sheet 2 of 2

Spent Fuel pool B MaD 
(Spent Fuel Pool Unit 1)

Explanation 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.

for Shaded Cells 

DAMAGED CELLS: AlK3, AIA4 

HNP MOCK: DIAl 

HBR DUMMY: DIA2 

TRASH BASKETS: DIA3, DIA4, D1B3, and DIB4 

VENDOR SUPPLIED TRASH BASKET: DIB2 

SPECIMEN BASKET: DiAS 

HNP DUMMY: DIA6 

BNP DUMMY: A1A4 

FAILED FUEL ROD STORAGE BASKET: DI1I
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Inspection Pit New Fuel Dry Storage Map
Attachment 6 
Sheet 1 of 1
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Attachment 7 
Sheet 1 of 2

Temporary Fuel Storage Data Sheet

Core Cycle

Fuel Movement Performed by: 

initials Name (Print)

Shipment No.

Initials Name (Print)

Send a copy of this completed attachment to Responsible Engineer - Reactor 
Engineering

REVIEWED BY:
Unit SCO Date

Responsible Engineer - Reactor Engineering Date 

After receiving the final review signature, this FHP Attachment becomes a QA 

RECORD and should be submitted to Document Services.
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Attachment 7 
Sheet 2 of 2

Temporary Fuel Storage Data Sheet

Core Cycle _ Shipment Number Page _ of

APPROVAL TO FINAL FUEL STORAGE 

OF TEMP STORAGE RETRIEVAL STORAGE 
FINAL ASSEMBLY TEMP 

SHUFFLE SHUFFLE ASSEMBLY LOAD TEMP FUEL FINAL STORAGE POSIT COMPLETE POSIT ASSEMBLY POSIT 

DEVIATION STEP SERIAL SELECTOR STORAGE ASSEMBLY PLACEMENT (initials (initials) LOCATION COMMENT 
NUMBER NUMBER NUMBER SWITCH LOCATION LOCATION SEQUENCE time/date) VERIFY (time/date) VERIFY (time/dale) VERIFY INIT Y OR N 

NOTE: No off-site spent fuel shall be stored in the New Fuel Pool as a result of a sequence change or 

new temporary storage location. This will minimize crud accumulation in the New Fuel Pool.  

Send copy of this attachment to Responsible Engineer - Reactor Engineering
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Attachment 3 
Sheet 1 of 1 

Guidelines for Temporary Storaae Locations 

NOTE: Source assemblies refers to twice-burned fuel assemblies or fuel 
assemblies containing source inserts used in baffle locations adjacent 
to the source range detectors to provide baseline counts during core 
reload.  

1. Source assemblies should be loaded in the baffle locations closest to 
the source range detector before loading any other assemblies. Nuclear 
coupling must be maintained between the source assembly and the 
detector.  

2. Nuclear coupling must be maintained between the source assemblies and 
any assembly in the core which is face-adjacent to any other assembly.  
Temporary storage of an assembly or assemblies in baffle locations is 
permissible if no stored assembly is face-adjacent to any other stored 
assembly and there is at least one open location between the core 
assemblies and all inward faces and corners of the stored assembly.  

3. After establishment of the baseline count rate from both source range 
detectors, assemblies that are added should bridge the core. Assemblies 
that are added after the bridge is formed should be added such that 
assemblies are coupled to the bridge until the final configuration is 
reached.  

4. A fuel assembly shall be preferentially placed in its location in the 
final fuel loading configuration except when temporarily stored along 
the baffle or when used to construct temporary "boxes" which may be 
required to load a difficult assembly. The forming of temporary boxes 
has the potential for fueling configurations which may be more reactive 
than the final analyzed core configuration. To preclude these 
configurations, the following criteria are to be followed: 

a. The two methods below are preferable to other alternatives listed 
in these guidelines for forming boxes to load difficult 
assemblies: 

(1) Use of the fuel assembly loading guide.  

(2) Use of boxing configurations in which all the assemblies 
within the box are in their final core locations.  

b. If the methods in the Step 4a above are not practical, dummy fuel 
assemblies can be used as temporary assemblies to form boxes.  
There are no restrictions on the number or location of the dummy 
fuel assemblies within the box. Other fuel assemblies making up 
the box must either be assemblies in their final locations or 
assemblies meeting Step 4c below.  

c. If Step 4a and Step 4b above are not practical, twice-burned fuel 
assemblies containing control rods can be used as temporary 
assemblies to form boxes. There are no restrictions on the number 
or location of these twice-burned assemblies within the box.  
Other fuel assemblies making up the box must either be assemblies 
in their final locations or dummy fuel assemblies.  

5. At all times the source range counts must be monitored for any 
"unexpected" increase (decrease) to preclude an inadvertent criticality.  

-Furthermore, boron concentration analysis of refueling water shall be 

performed per Technical Specification requirements to assure no 
inadvertent dilution effects.
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Attachment 9 
Sheet 1 of 1

5FF Bridge Crane Manipulator Crane 

OVERLOAD SELECTOR LOAD SELECTOR 
Type of Fuel FUEL SWITCH J SWITCH SWITCH 

HNP LOPAR 
With RCCA 1 NORM 4 

HNP LOPAR 
Without RCCA 2 NORM 2 

HNP SIEMENS 
With RCCA 1 NORM 4 

HNP SIEMENS 
Without RCCA 2 NORM 2 

HNP VANTAGE 5 
With RCCA 2 NORM

HNP VANTAGE 5 
Without RCCA 3 NORM 1

RNP With RCCA 2 MAX 

RNP Without RCCA 3 MAX 

BSEP 4 NORM
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Revision Summary 
General 

This change is the result of CR 9900190, which requested that the steps for 
preparing the shuffle sheets be spelled out. It also asked that repetitive 
Precautions be deleted from this procedure. Load cell settings for the 
manipulator crane were added to Attachment 9 per request and input from David 
Baksa. This revision deletes reference to FSAR and ANSI commitments, and just 
lists the FSAR/ANSI Section originally referenced by the commitment. Finally, 
the procedure was reclassified as a multiple use procedure, with the majority 
of the procedure being reference use. Only the approved shuffle sheets are 
now continuous use.  

Description of Changes 

Pacre Section Chance Description 

All Updated revision level.  

1 Cover Changed use classification to Multiple use, 
with the procedure starting as a reference 
use procedure.  

3 1.0 Added the words 'preparation and, dealing 
with the shuffle sheets, to more correctly 
state the purpose of the procedure.  

2.3, 2.4 Removed the word commitment. Deleted the 
piece of the FSAR and ANSI Section that 
denoted the commitment number.  

4 3.0 Separated original Step 1 into 3 individual 
Steps. The crane operator may not be from 
Operations. Added new Step 5 for the Spent 
Fuel Shipment Director for spent fuel casks 
shuffle sheets (Attachment 3). Clarified 
that the Engineering Supervisor was 
responsible only for Attachment 1 and 2.  

4.0 Deleted prerequisites. They were of no extra 
value, since this procedure is used both in 
the preparation and implementation of the 
shuffle sheets.  

5 5.0 Deleted Precautions that were fully covered 
in GP-009, FHP-020, or specific fuel handling 
procedures.  

6 - 11 7.1, 7.2, 7.3 Added new note that steps that were the 
responsibility of the preparer were denoted 
by an asterisk. Added new step 1 to review 
the precautions for special considerations.  
Added asterisks to those steps that were done 
by the attachment preparer.  

16 7.4.4 Changed Note before Step 1.f to reflect the 
fact that the manipulator switch positions 
are also on Attachment 9.  

19 8.0 Added Caution that approved Attachment 1, 2, 
or 3 were classified as continuous use.  
Renamed Attachment 9 to reflect the 
manipulator load switches were now included.  

37 Attachment 9 Added Manipulator load switch settings.
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