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SA 47 10-3255-86-0007 

SAFETY ANALYSIS REPORT 

FOR THE 

PRESSURIZER u�rUELING SYSTEM 

Rev. 3 
Page 2 o f  .....!..?. 

T�e purpose of this safety analysis is to demonstrate that the addition of the 

Pressurizer Oefuellng System, for removing fuel debris, will not result In any 

harmful effects to the reactor coolant sy�tem inventcry or undue ris� to the 

nealth and safety of the public. 

The scope of this safety analysis Includes only those new components such as 

tne suomersible pump, fle�ible hose, nozzles, Instrumentation, piping, and 

�alves. It does not Include existing components such as the Oefuellng Hater 

('eanup System <DWCS>. 

BACKGRCUNO 

Due to the effects of the TMI-2 acclde�t on March 28, 1979, fuel and/or core 

debris have been located throughout the Nuclear Steam Supply System <NSSSJ, 

which Includes the pressurizer. Several Investigations were performed to 

rteter�lne t�e quantity of fuel debris in the pressurizer. The first 

inve$tlgatlon was performed using spectro�etry measurements taken under the 

lower nead of the pressurizer adjacent to the surge l ine elbow. The results 

of thi� first Investigation indicated that 100 to ZOO grams of uranium were 

�epo�1tcd ;n the east�ard �ectlon of the pressurizer surge line 
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<Reference 1>. A second Investigation was performed using a sodium Iodide 

scintillation spectrometer assembled under the pressurizer to detect fuel 

related photon events. The results indicated that 11 to 25 KG of uranium were 

deposited on the bottom of the pressurizer <Reference 2>. The third 

investigation was performed using a video camera and by collecting samples. 

Observations with the video camera concluded that a maximum of 12 liters of 

finely divided debris exists within the pressurizer. However. based on the 

sample of sediments taken from the Inside of the pressurizer. the total fuel 

Quantity was determined to be 910 grams <Reference 3). Reference 4 suggests 

that additional samples be taken to resolve the differences between estimates 

obtained from video observations and sample analysis. 

SYSTEM DESCRIPTION 

The recommended method of defuellng the pressurizer is to vacuum the debris 

out of the pressurizer using a submersible pump. This method Is preferred 

over a method using an external pump becaus� of the long surtlon height of 

approximately 40 feet. Other methods of defuellng the pressurizer were 

considered but were determined to be uneconomical or inefficient. 

The Pressurizer Oefueling System utilizes a portion of the OWC System to 

provide a flow path back to the reactor vessel. Inherent \n the design of the 

owe System. Is the capabi11ty to use filter canisters and/or 'nockout 

canisters as part of the process stream to fll�er and re��ve �uel debris. 

Although this debris separntlon capability exists. and may be used if 

defuellng conditions warrant, present basellne plans are to bypass the filter 

canisters and return the process stream directly to the reactor vessel. 
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The Pressurizer Oefuellng S;stem will remove fuel debris from the pressurizer 

by pumping water out of the pressurizer. This water Is expected to contain 

mostly fuel fines with maximum particle size of 114" <this Is limited by the 

pump>. In order to ensure an adequate transport velocity for this debris, a 

flow rate of 100 GPM will be delivered by the pump Into a discharge hose of 

2 Inch diameter. The flow will be directed to a knock-out canister where 

those particles exceeding 800 microns will be retained <Reference 8). The 

water is then directed to either the owes filters or directly to the reactor 

vessel �here the remaining fuel fines are collected. The water Is then routed 

fr�� DWCS back Into the pressurizer via an agitation supply line. This line 

is equipped *lth a nozzle which promotes agitation of the water Inside the 

pressurizer. thus suspending fuel fines. which increases the efficiency of the 

vacuunlrg process. Appropriate valving and Instrumentation will be used to 

monitor and contrcl the flow. Attachment 1 serves as the basis for this 

system description. 

SYSTEM COMPONENTS 

• PU'-1? 

The pump is 3 submerjlble centrifugal type, capable of handling solids up 

to 1/4'' In size. The junction chamber <whP"e the electric cable 

interfaces with thP terminal connections > has separate water sealing and 

>train re l ief functions. Thl� junction chamber is sealed off from the 

motor, preventing burn out should moisture enter the junct 1 on chamber. 

ferrn1nal bodrd connection� can be changed to suit service voltage 
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sealed and runs In air. The pump has an Integral cooling system that 

allows the unit to pump conti1uously wtth the motor above llot'ld level . 

The Impeller is constructed of abrasion-resistant steel . 

• AGI �TION NOZZLES 

These nozzles are two-piece cast type with an Internal removable vane and 

are made of 300 series stainless steel. 

• HOSE 

This Is a ru�ber hose of braided construction. The �orklng pressure of 

the hose is 300 osl, which Is well above the maximum working pressure the 

submersible oump ca1 deliver (approximately 195 psi). Normal system 

operating pressure is ;40 psig. The hose Is supplied In 100 foot 

lengths, which will minimize tr.e number of connections. The 1ose is 

capable of operating in a radiation environment of 1. 8 x 1c6 rads, and 

is also capaole of handling suspended solids. The hose Is color coded to 

avoid mlsconnection or co�fusion with other hoses. 

• SUPPORTI�G ACCESSORIES 

Piping. pipe �ittings. ploe flanges, ana valves are stainless steel. 

These components are also rated for the maximum system pressure and 

conform to the American National StandarJs Institute <ANSI> coae. 
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Instrumentation such as flow and pressure Indicators will not be 

restricted due to suspended particles. Existing long handled tools will 

be used as required and are not covered by this report. 

• DEFUELING HATER CLEANUP SYSTEM <DHCS> 

This is an ex1stlng system with I ts own safety analysis. The tie- I n  

locations into OHCS will be addressed by the appropriate engineering 

change autMor!zation. 

BO�ON DILUTION 

During operation of the Pressuri:er Defueling System. water from the reactor 

�esse! will ��� with water contained in the pressurizer via the DHC system and 

agitation supoly line. This �ill result I n  a more uniform boron concentration 

between the two vessels. Ref�rence 7. Section 3.1. 1.2 gives limiting 

conditions for boron concentration. that the Pressurizer Oefuellng System will 

not violate. In addition. since the Pressurizer Defuellng System Is a closed 

loop system, no other water sources are Introduced as possible boron dilution 

paths. 

RADIOLOGICAL CONTqOLS 

�o dlrec radioactl�e relea�e paths to the environment exist for this system. 

�ny ��lllage of contam1nated �ater from the Pressurizer Defueling System will 

���ult :n 1 lccal conta�lnatlon p�oblem. To preclude any ;ignlficant 
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radioactive releases during pressurizer defueling, the operating procedures 

associated with processing reactor vessel water shall I nclude reauirements to 

ensure isolation of the system should a line break occur. 

The following table provides an estimate of the man-hours and man-rem 

associated with the Installation. op�ration and removal of the Pressurizer 

Defuellng System. These estimates are based upon current man-hour projections: 

LOCATI014 ACTIVITY ti.AN-HOURS (mR/Hr) v MAN-REM 

R.B. Floor at I n s t a 11 at I on 49 so· mRem 2.45 
Elev. 348'-3" Operation 9 .�5 

Removal 4 . 2 

"A" D-Ring at Installation 10 50 mRem .s 
Elev. 367'-4" Operation 0 0 

Removal 1 .05 

Pressurizer I n s t a 11 at I on 22 SO mRem 1.1 
:-lissi1e Shield Operation 133 6.65 
at Elev. 370'-4" Removal 4 .., 

.(. 

Pressurizer Ins t a 11 at ion 15 1000 mRem 15.0 
Platform at Operation 35 35.0 
Elev. 349'-9" Removal 1 1.0 

TOTAL 62.6 

The total man-rem attributable to the installation, operation, and rewov�l of 

the Pressurizer Defuellng System, as a whole, is expected to be aoproKimately 

62.6 man-re�. The estimate includes coverage by Health Physics. 

This man-rem estimate Is considered the ma�i�um dose for this job for the 

following reasons: 
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1.> For this man-rem estimate I t  Is conservatively assu�ed that during 

system checkout and operation a worker is continuously positioned 

at the pressu�lzer manway. The Pressurizer Defuellng System I s  

controlled from a station on the pressurizer missile shield, but 

manipulation of t�e agitation nozzle is performed from the manway 

location. It Is considered 1 lkely that the agitation nozzle will 

not need to be continuously manned and that only a fraction of the 

estimated time for operations at the manway will be expected. 

2. > ihe dose rate at the manway location is conservatively estimated to 

be 1 rem/rr. Worker position as well as portable shielding will be 

used wnen practical to reduce the operator's dose rate. 

Personnel protection for airborne and other potential contamlnollon generated 

by the Installation, use. and/or removal of the Pressurizer Defueling System 

will be addressed in the appropriate plant procedures. 

The routing of hoses and the location of valves for the Pressurizer Defuellng 

System �Ill be such that dose rates to personnel performing tasks unrelated to 

pressurizer defuellng will be minimized. 

LINE BREAK 

Pose and piping will be hydrostatically pressure tested prior to use to ensure 

against any potential line btea� or failure. In the unlikely event of a hose 

rupture ?r line rupture upstrea� or downstream of the submersible pump, the 

s;.t�m will trip the pump en liF low level and alarm at the local control 
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panel. The pump will trip on IIF low level because it will be electrically 

Interlocked with the IIF water level monitoring instrumentation 

<ReferenceS>. This event could deliver approximately 500 to 1000 gallons of 

reactor vessel water to the area of the break. 

Siphoning of reactor vessel water fr�m the pressurizer through the agitation 

supply line is prevented by the placement of a check valve In close proximity 

to the pressurizer. This check valve will prevent water from flowing out of 

the pressurizer should a hose break occur inside the pressur·zer. A hose 

break In the submersible pumo discharge line is of no concern with respect to 

siphoning, since all unsubmerged piping and hose outside of the pressurizer is 

at or above the Reactor Vessel �ater level. 

10CFR50.59 EVALUATION 

The Pressurizer Defuellng System does not increase the probability of 

occurrence or the consequences of an accident or malfunction of equipment 

important to safety previously evaluated in a safety analysis report. The 

system failures such as boron dilution, radiological lmoact. and line break 

have been addressed in previous sect1ons of this document. in addition, 

operation of the Pressurizer Defueling System will be performed under strict 

administrative procedural control to further ensurE safe operation. The 

procedures used for ooeraticn of the Pressurizer Defueling System will be 

reviewed and approved prior to use I n  accordance with Reference 7, 

Section 6. 8. I . 
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The Pressurizer Oefueling System I s  essentially a liquid radwaste system 

utilized to transport radioactive material from the pressurizer into a 

knockout canister and I nto owes filter canisters or the reactor vessel. As I� 
such, the possibility of an accident or malfunction is of the same type as 

previously evaluated for o ther liquid radwaste systems. 

Operation of the Pressurizer Defueling System does not result I n  a reduction 

in the margin of safety as defined in the bases for the technical 

specifica tions. Llquid effluents wi 1 1  not be released to the enviro.1ment 

directly from the Pressurizer Oefueling System operation. 

Based on the above, the installation and operati0n of the Pressurizer 

Defu�ling System does not present an unre�iewed safety question as defined I n  

IOCFR50.59 <Reference 6>. 

co�.:Lus ro�� 

Ba)ed on the foregoing discussion, i t  can be concluded that the addition of 

the Pressurizer Defueling System will not violate reactor coolant system 

technical specifications, or affect boron concentration. Additionally. I t  

does not ddversel y affect the Oefuellng Water Cleanup System or increase the 

consequences of a hose or line break.. Therefore, utt llzlng the Pressurizer 

Defuellng System presents no undue risk to the health and safety of the public. 
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1.0 PURPOSE AND SCOPE 

The purpose of the Pressurizer Oefueltng System ts to remove fuel debrts 

from instde the pressurizer tn a systemattc and safe manner. This system 

wtll agitate and pump out the estimated 11 kg of fuel debris extsting 

wtthin the press�;tzer and any fuel debris whtch may be flushed into the 

pressurizer from other ex-vessel defueling operations, such as 

pressurizer spray line defueling. 

This design criteria is applicable to the following items which comprise 

the Pressurizer Oefueling System: 

• Pressurizer Vacuuming PL�D 

• An agitation water supply ltne 

• Supporting accessories which are needed to complete the system such 

as long handled tools, controls, plptng, fttttngs, flexible hosing. 

etc. 

• The existing Oefuellng Water Cleanup System <OWCS>. 

2. 0 REFERENCES/CODES/STANDARDS 

2. 1 References 

a. Bechtel P&ID 2-M74-DWC01 , Oefuel\ng Hater Cleanup System 
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b. Burns & Roe Flow D\agram Drawing 2024, Reactor Coolant Make-Up 

& Purif\cat\on 

c. Babcock & W\lco• Draw\ng, Pressurizer General Arrangement, GPU 

F\le #07-00-0110 

d. TMI-2 Technical Bulletin i3 85-lOa Rev. 1, A Reevaluation of 

Fuel In the Pressurtzer. 

e. TMI-2 Techn\cal Bulletin TB 86-02 Rev. 0, 

Phystcal/Radlologlcal I nspectton and Sampling of the 

Pressurizer 

f. TMI-2 Technical Bulletin TB 86-1 3 Rev. 0, Gamma Analysis of 

Pressurizer Sample 

g. Babcock� Wilcox Pressurtzer Instruct\on Manual 

h. TER 15737-2-G03-106 Rev. 10, "TMI-2 Dtvlsion Technical I& 
Evaluation Report for Oefuellng Hater Clean-up System" 

i. SO 15737-2-M72-DHC01 Rev. 0, "TMI-2 Division System 

Description for Oefueling Water Clean-up Reactor Vessel 

Clean-up System" 
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2.2. 1 The following codes and standards are spec1fica11y 

referenced and shall be applted as requ1red by th1s 

document. 

ANSI N45.2 (1977) 

ANSI 816.34 <1981 ) 

ANSI 81 . 20. 1 < 1983) 

ANSI 831.1 (1983 with 
Hinter 1984 addenda> 

ANSI 81 6.5 <1 981) 

ANSI 81 6.11 <1980> 

ANSI/ASHE NQA-1 <1979) 
Supplement 17S-l and 
Append\x 17A-1 
<including Addenda 
NQA-la-1981> 

ASTM A36-1981 

ASTM A312/A31 2M-1985 

ASTM AS00-1984 

Qua11ty Assurance Program 
Requirements for Nuclear 
Fact11ttes 

American Nattonal Standards 
Institute. Valves - Flanged and 
8uttwelding Ends 

Amer\can National Standards 
Institute. Plpe Threads - General 
Purpose 

American National Standards 
Institute. Power Ptptng Code 

American Nattonal Standards 
Institute. Ptpe Flanges and 
Flanged Ft tt1ngs 

American Nattonal Standar(: 
Institute. Forged Stee' , 'tttngs. 
Socket Heldtng and Thread � 

Quality Assurance Program 
Requirements for Nuclear Power 
Plants. Supplementary 
Requirements for Quality 
Assurance Records 

American Society of Testing and 
Mater\als, Structural Steel 

Seamless and Welded Austenitic 
Statnless Steel Pipe 

Amerlcan Society of Testing and 
Materials. Cold-Formed Welded and 
Seamless Carbon Steel Structural 
Tubtng tn Rounds and Shapes 
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10 CFR so. Appendix B. General Design Criteria for 
1982 Nuclear Power Plants 

OSHA 

OSHA 

Occupational Safety and Health 
Standards. Part 1910, Section 
1910.179. 1977. 

Occupational Safety and Health 
Standards. Part 1926. Section 
1926.550, July 1980. 

2. 2.2 Should any requirements of this document conflict with 
those of the Code or applicable standards, the more 
stringent requirement shall govern. 

3.0 FUNCTIONS AND DESIGN REQUIREMENTS 

Refer to Figure 1 for a schematic representation of this system. 

3.1 Functions 

3. 1. 1 Pressurizer Vacuuming Pump 

The pump will draw suction from the water Inside the 

pressurizer. This water will contain suspended particles 

of fuel debris which the pump Is capable of handling 

during suction. The pump. along with Its discharge 

piping, will be loc�ted within the �ressurlzer. In order 

to ensure that the heavier debris Is drawn Into the pump, 

the pump unit will be lowered as close as possible to the 

lower head of the pressurizer. 
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3.1.2 Agitation Hater Supply Line 
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The agitation water supply line with a nozzle shall be 

used to suspend debris parttcles in the pressurtzer by 

using water from the DHCS. The position of the nozzle 

can be maneuvered using long handled tools. Since this 

is a closed system, the volume of water entering the 

agitation supply line ts the same volume as being 

discharged by the submersible pump. Therefore the volume 

of water in the pressurizer rematns unchanged. 

3.1 . 3  Supporting Accessories 

Hose shall be used for the agitation water supply line 

and for the pump discharge. Valves and associated 

fittings shall be used to control the flow of water Into 

and out of the pressurtzer. Instrumentation such as 

pressure and flow indicators shall be used to monitor the 

flow of water in and out of the pressurizer. long 

handled tools shall be used to maneuver the agitation 

nozzle as required and to positton the pump where 

necessary for effective vacuuming. To the extent 

practical, valves, instrumentation and pump controls 

shall all be centrally located and within easy reach of 

the operator. 
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The existing Defueltng Hat�r Cleanup System <DWCS> 

The Pressurizer Defuellng System uttllzes a portton of 

the OWC System to provtde a flow path back to the reactor 

vessel. Inherent tn the destgn of the owe System. ts the 

capability to use filter canisters and/or knockout 

canisters as part of the process stream to filter and � 
remove fuel debrts. Although thts debrts separation 

capability extsts. and may be used tf defueltng 

conditions warrant. present baseline plans are to bypass 

the filter canisters and return the process stream 

directly to the reactor vessel. 

The owes can also be configured as described below. I� 

The existing DHCS train "B" shall be used to filter the 

water from the submersible pump discharge prior to 

returning It to the pressurizer vta the agitation supply 

line. Hater from the pressurizer will enter a knockout 

canister prtor to returning to the reactor vessel or �� 
being filtered. Thts knockout canister wtll retain those 

particles exceeding 800 mtcrons tn stze. The water wtll 

then be routed to the reactor vessel or to a owes ftlter �� 
canister. The filter canisters for DHCS are capable of 

removing debris down to 0.5 micron tn stze. Thts would 

ensure that water entertng the pressurizer through the 

agitation supply ltne ts sufficiently clean to prevent 
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fuel debr\s from return\ng to the water ins\de the 

pressur\zer. 

-

Our\ng operation of the Pressurizer Defueling System. 

Tra\n B of DHCS w\11 not be in operation except for the 

Train B filter canisters <F3 & F4>. The remain\ng DHCS 

can be isolated by clos\ng valves V004B and V007B and 

opening V003B <1f f11ter canister F-3 is to be used>. or 

by closing valves V004B and V003B and opening V007B (if 

filter can1ster F-4 1s to be used>. This will ensure 

that OPIT-58 will monitor �he differential pressure 

across the filters. Valve V356 will also be closed and 

V357 will be open. This will create a flowpath from the 

submersible pump back to the agitation supply line. 

During operation of Train B the Pressurizer Defueltng 

System will not be in operation. The Pr�ssurizer 

Oefueling System can be isolated from OHCS by closing 

valves OHC-V357 and VSOl. 

Allowing the ability to operate either DHCS or the 

Pressurizer Defueling System by valve alignment will 

maintain body feed/precoat on the OHCS filters. 
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The pump shall be a vertical submersible pump. The pump 

shall operate at 100 gpm which will ensure sufftctent 

velocity to transport fuel debris solids. The pump shall 

operate at approximately 300 feet total head, wtth a 

shutoff head of approximately 450 feet. The pump shall 

be furnished and delivered co�pletely assembled. The 

pump shall be powered by an electric motor rated for 

460 volts. 3 phase. 60 Hz and have an integral cooltng 

system. The pump shall be capable of handling particle 

sizes up to 1/4" in size. A minimum of SO feet of power 

cable shall be supplied with the pump. The pump will be 

handling radioactive. borated , reactor vessel water with 

the chemistry described tn Sectton 3.3. The pump shall 

be capable of being operated In air without damage. The 

overall dtmenstons of the pump shall be such that It can 

be placed down to the lower head of the pressurizer. 

3. 2. 2 Agitation water supply ltne 

Hater will be Introduced Into the pressurizer using a 

hose with a nozzle at one end. The hose diameter wtll be 

sized to accommodate the flow of the submersible pump. 
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The nozzle w\11 have sufftctent discharge v�loclty to 

promote agitation of debrts In the pressurizer. The 

configuration of the nozzle shall be such t�at agltatton 
. 

occurs tn all dtrecttons wtth a mlntmum of manual 

manipulation. The nozzle shall be st�i�1ess steel. shall 

have a full cone spray pattern w\th uniform distribution, 

and shall be of sufficient size to avoid clogging. 

3.2.3 Supporting Accessories 

Hose for the pump discharge and ao\tatlon supply ltne 

shall be rated for the maximum discharge pressure of the 

submersible pump. The hose shall be as continuous as 

practical to mtnlmlze connections. Hose fittings to 

adapt to steel pipe shall be provided. Valves used to 

control flow shall be stainless steel conforming to ANSI 

Standards. Valves shall be temporarily supported as 

required. Flow Indicators shall be Installed on the 

supply and discharge lines. A pressure Indicator shall 

be used on the discharge line. Hlnlmum tap sizes for 

flow and pressure Indicators shall be 3/8" In order to 

prevent clogging by fuel debris. These same Instruments 

shall be located on the top of horizontal pipe to avoid 

being plugged from settlement of debris during no flow 

conditions. An On/Off switch for the submersible pump 

shall be provided. Existing long handled tools shall be 
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ut111zed to the greatest extent poss1ble. Oes1gn of 

spec1al tools shall be m1n1m1zed. 

-

Hose and p1p1ng w\11 be hydrostat\cally pressure tested 

pr\or to use to ensure aga\nst any potent\al line break 

or failure. In the unl\kely event of a hose rupture or 

11ne rupture upstream or downstream of the submers\ble 

pump the system w111 trip the pump on IIF low level and 

alarm at the control panel located on the pressur\zer 

m1ss11e sh1eld. The pump w111 trip on IIF low level 

because tt w111 be electr\cally \nterlocked w\th the 

reactor vessel cleanup pump wh\ch would trtp on IIF low 

level <Reference h). Th\s event could deliver 

approximately 500 to 1 000 gallons of reactor vessel water 

to the area of the break. 

S1phon1ng of reactor vessel water from the pressurizer 

through the ag1tatlon supply 1 \ne \s prevented by the 

placement of a check valve tn close proximity to the 

pressur1zer. Th1s check valve w'll prevent water from 

flowing out of the pressurtzer should a hose break occur 

1ns1de the pressurizer. A hose break In the submersible 

pump d1scharge 1 1ne 1s of no concern w1th respect to 

s1phonlng, s1nce all unsubmerged p1p1ng and hose outside 

of the pressur1zer Is at or above the Reactor Vessel 

water level. 
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3.2.4 The Extsttng Oefueltng Hater Cleanup System <DHCS> 

The preferred flowpath would provide agttatton supply 

water from etther OHC-V357 <Tratn "8") or OHC-V363 <Tra\n 

"A">. The dtscharge water from the submersible pump & 
would be routed to a knockout canister and then dtrectly 

to OHC-V358 <Tratn "8"> whtch would then flow tnto the 

reactor vessel. 

An optional flowpath would be as follows. 

Hater dtschargtng from the vacuuming pump .will ftrst be 

routed to the knockout cantster. The water will then be 

directed to filter cantsters F-3 and F-4 downstream of 

valves DHC-V003B & V0078 respectively. Two new valves 

OHC-V360 and V361 wtll be installed between V003B and 

V0078 and filter can\sters F-3 and F-4. These new 

valves w\11 be used to control flow to the filter 

canisters and will be also be used to bypass the ftlter 

canisters \f required. Valve OHC-VSOl w111 be installed 

to be used as an \solation valve between OHCS and the 

Pressurizer Vacuuming Pump discharge line. Hater to the 

agitation supply line wtll enter through valve DHC-V357. 
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The complete Pressurizer Defueling System shall be used tnslde the 
. 

reactor butldtng and be capable of operating continuously as 

required. 

The design temperature for components in a,r <hoses, valves, etc.> 

Is so•F to 1 3o•r, relattve humtdtty of 5 to lOOt and pressure of 

14.7 psia atrnosphertc pressure to not less than 1 2.2 psla. 

Components In the pressurizer Csubmerstble pump, nozzles, hose, 

etc.> shall be designed for external pressure ranging from 

0-10 pslg and the following maximum water chemistry conditions: 

Boric Acid 4350-6000 ppm boron 

pH 7.5 - 8.4 

Chloride 

Temperature 

Defuellng performance shall be monitored as required. During the 

monitoring activity. the vacuuming pump shall be turned off and the 

water in the pressurizer shall be calm. A video camera will be 

used to determine the amount of debris remaining. Defuellng Is 

then resumed as necessary. Those particles which cannot be 

vacuumed wtll be removed using long handled tools as required. The 

flow of water from the pressurizer shall be monitored to ensure 
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that the vacuuming pump has not clogged. The flow shall be 

monitored using the flow Indicator on the Pressurizer Defuel\ng 

System, the video camera In the pressurtzer and the flow recorders 
. 

on the OHC system. Since the pump Is equipped with a screen it ts 

unlikely that the pump will clog. However, should It be necessary 

to unclog the pump screen, a backflush can be performed. 

3.4 Structural ReQuirements 

Structural components shall be deslgned In accordance with the ANSI 

831.1 code. Structural components shall be designed for equipment 

dead loads, operating loads, and containment environmental 

conditions given In Section 3.3. All structural welding shall be 

done in accordance with the ANSI 631.1 code. All ptping shall be 

in accordance with ANSI 631 .1. 

3.5 System Configuration and Essential Features 

The system will be handling radioactive water. The system shall be 

des1gr.erl so that doses to personnel are 1\mHed to those which are 

as low as reasonably achievable <ALARA>. The system will be 

located Inside the reactor building. Ftgure 2 shows a general 

arrangement of the pressurizer. 
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Fluids and lubricants used for the vacuuming pump shall be 
. 

acceptable for use In the RCS and their quantities shall be 

minimized. Hhere feasible, fluids should be miscible and/or less 

dense than the pressurizer vessel water to preclude boron dilution 

concerns. 

3. 7 Instrumentation and Control 

The vacuuming pump shall have an On/Off switch accessible from the 

platform at the top of the pressurizer. Manually operated valves 

shall be provided on the agitation supply line and pump discharge 

line. These valves shall be located outside of the pressurizer. 

Flow Indicators shall be installed on both supply and discharge 

lines along w\th a pressure Indicator on the discharge line. 

Balancing the water flow for the Pressurizer Oefuel\ng System will 

be minimal since this \s a closed loop system. However, valve 

alignment on DHCS must be performed to ensure that water leaving 

the pressurizer will not escape through unwanted flow paths. 

3.8 I nterfacing Systems 

The electrtcal power supply that will be available Is 460 volt, 

25 amp, 3 phase, 60 Hertz AC for continuous service. 
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The Oefue11ng Water Cleanup System ts used as a means of filtering 

the water betng removed from the pressurizer. 

3.9 Testing Requirements 

A functional test of the pump shall be performed prior to 

installation into the pressurizer. 

Hydrostatic pressure testing ts required of all plplng and hoses 

The test pressure shall be 225 pstg and shall be �erformed tn 

accordance with ANSI 831.1. The pressure shall be held fc� 10 

minutes. This Is compatible w\th the· OWCS test pressure and 

provides enough margin to ensure that the ma•lmum pressure 

delivered by the pressurizer vacuu�1ng pump <195 psig> \s with\" 

the tes� pressure. Testing of the hose wtl1 be performed after 

couplings have been a �ached. Pipe and hose may be tested cutside 

of the Reactor Building. 

All connections will be initial service leak tested after the 

piping and hose are assembled. 

3.10 Materials 

Materials selected shall be suitable for the use intended and for 

plant environmental conditions such as rad1atlon. temperature and 

wetting with borated water. Wherever practical. 300 ser1es 
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sta\nless steel components shall be used. Hoses shall be made of 

rubber. 

4. 0 QUALITY ASSURANCE 

Th\s system ts classtfted as important to safety. 

5. 0 HUMAN FACTORS 

He-� shall be used to allow for qu\ck \nstallatton and use of ex\sttng 

radiation shielding. Hoses and valves shall be properly tdent\fted by 

metal tags or banded to avoid mtsconnect\on or confuston. Qutck 

disconnect coupl\ngs shall be used for ease of assembly and removal. 

"Design features" such as spectal fttt\ngs and color codtng shall be 

used, If possible, to preclude any potential boron dilution or loss of 

Reactor Vessel Inventory. 
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