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Reference: (a) Letter 4410-85-L-0005, F. Starlderfer to 8. Snyder, Oefue11ng 
Water Cleanup Systcn Technical Evaluation Report, dated 
January 14, 1985 

(b) Letter 4410-85-L-0099, F. StAnderfer to B. Sntder, Technical 
Evaluation Report for lhc D~fueling Water Cleanup S;stem, 
dated April 26, 1985 

(c} Letter 4410-85-L-Qll9. F. Standerfer to 3. Snyder, Technical 
Evaluation Report for the Oefueling Water Cleanup Syst~. 
t1ated Hay 28 , 1985 

(d) Lett~r 4410-85-L-0125, F. Standerfer to B. Snyder, Technica l 
Evaludtfon Report for the Dcfueling Water Cleanup System, 
dated June 13, 1985 

This l l'tter is i t• r esponse to refer<:nces (a) through (d). 

Reference (a) was your initial submittJl of the Oefueling Water Cleanup System 
{OWCS) Technical Evaluation Report (TER) for HRC staff revh:w and appr1Val. 
Rcfer~ncts (b}, (c), and (d) submitted subsequent r evisions to the subject TER 
for staff ~vfew. The TER addressed the general design and operation of the 
sys~. consequences of various syster.l fail urcs, crf tical fty ana decay heat 
removal considerations, boron d11ution, heavy load hand11ng, radioactive 
rele~ses, a"d both off-sfte and on-site radiation dose assessment. Addft1onal 
fnformatfcn was provided 1n discussions bcbteen mer.bers of our technical 
staffs on April 3, 1985, durin~ which various questions and issues reldtfng to 
the! SjSteln were addressed. ' fe have not tOIIllleted our review Of the OWCS 
filter canfst~r cr1tfcalfty analysis. Our evaluation of thfs analysis :•ill be 
pr~sented fn our response to your Fuel Canister TER which was submitted for 
our review iu your letter 4410-85-L-0067, dated April 9, 1985. In addition, 
two other areas relating to O!ICS ope rati on require further review. Ffro;t, we 
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Hr. F. R. Standerfer -2- ·August 6_ , 1985 

have not completl!d our review of the consequences of heavy load handling ·over 
the fuel storage racks when fuel material is present. Our review fn thf s area ~ 
n~ay affect your pluns for replacement of spent filter canisters 1n ~e OflCS. 
Second, our approval of system opt!rat1ng proc,;dures relating to chemistry 
sarnp 1 i ug frequency wi 11 be dependent upon your subr.ri t tal of the rev I sed boron . 
dilution hazards analysis for our review. This letter transmits our safety , · 
evuluation and our appl"Oval of th~ proposl!d design, fustallation , and testing 
of the 01-/CS. Our revi ew WdS bas~u on your description of the proposed syst~ 
presented in revision 6 of the TER and ravfsion 3 of the assoc1atcd system 
descriptions 15737-Z-tr72-UiiCG1 ar:d 1537-2-H72-0:JC02. ~le have dctennfned that 
the use 01 this system does not pose c1 risk to th~ ht:d I th ~nJ safety of the 
pub lic, "or do~s it exc~ed the scope of ~cti vit1es Jnd the associJted 
envirornilentJI irupa.:ts which 11ere co••sidercd fn th~ stdif's ProgranMtic 
Environmental Impact Statement (PEIS). Operath>n of the systeM to process 
water fro.-:~ the reactor cool a:1t syst~r.: uill be contingent upor, our approval of 
the fuel Cdnister TER, r esolution of heavy load handliny issu~s, rl!vitw of the 
boron oilutfon hazards anal}sis, ~nd submittal ot the rel~ted proceoures 
subject to our· approval per Technical Specffic~t1on o.8.2. 

\1e are aware (Jf yvur intention to begin pllrtial operation of the owes (i.e • • 
reactor vessel ftltrutfon) prior to full systera fnst.cll ation . We have 
revf eu<?o th!:! pro;>ased 1nterfn processing scheme, as sh0\10 on your pfpfng and 
instru,;;e:~t drawings 15737-t...t-175-0'1/COJ dnd 1:~737-2 -t175-0ilC04, re"ttsfon o. and 
have determined that the conclusions presented fn our saf~ty evJ luatfon for 
the full system are dlso vaiid for th~ llclrtfal system operati.Jfl. We therefore 
approve the i nteri m processing plans subject t.o the Sdlile coucJitions discussed 
above for the co:.•pl ete system. 

cc: T. F. Dt:llTd tt 
H. E. !togan 
S. l~vin 
W. H. Linton 
J. J . iljt .. t~ 
A. W. tl111er 
s~rv1c~ Oistrtbutiuo Li s ~ 

(See attachcdj 

51ncct·~ly, 

Wtll ~an1 D. Tt·dvers 
Oeputy Progt·a!:l Director 
Till Program Off1c~> 



DESCRIPTION OF SYSTEM 

I~RC STAFF EVALUATIOtl OF THE DEFUELifiG 

WATER CLEAimP SYSTEM 

The defueling water cleanup system (DWCS) consi~ts of the necessary pumps , 
piping, filters, ion exchangers , and controls to process water from the 
reactor vessel (RV), the fuel transfer canal (FTC), and the 'A' spent fuel 
pool (SFP) for removal of suspended solids and dissolved fission products . 
The system is designed to remove suspended solids larger than a nominal siza 
of 0.5 microns . and remove soluble fission products to keep the equivalen t 
Cesium-137 concentration less than 0.02 microcuries per milliliter. This is 
done to maintain water clarity at 1.0 nephelometric turbidity unit (NTU) or 
less, and to keep the general area radiation dose rate from the water to less 
than 20 millirem/hour on the defueling platform. The total system is divided 
into two major subsystems. One subsystem is designed to process water from 
the FTC and the 'A' SFP. The other subsystem is designed to process water 
from the RV. The design bases of the two subsystems, their principle of 
operation. and the hardware associated with them are similar. Tt.~y share some 
common instrument and control panels but have only limited cross-connect 
potential. Each subsystem is described below. 

ihe FTC/SFP cleanup portion of the system includes two vertical submersible 
well pumps (P-3A and P-38) located fn the FTC. and two identical pumps (P-4A 
and P-~B) located in the SFP. Each pump has a net capacity of 200 ~~m. The 
purrps take a suction throush surface skimmers in theFT~ and the SFP, and 
discharge to a set of four filters (F-9 . F-10, F-11. and F-12) located in the 
fuel storage racks in the 'A' SFP. The filters are contained in a canister 
which is described in detail in the Fuel Canister Technical Evaluation Report. 
The FTC pumps. P-3A/3B. discharge to a common header that communicates from 
the reactor building to the fuel handling building through existing 
penetration R-524. After leaving the reactor building, the header split~ into 
two branches with one SFP pump (P-4A/48) discharging to each branch and each 
branch supplying two filters. The effluent from the filters can be returned 
to either source. This arrangement allows flexibility of operation since with 
a total filtration capacity of 400 gpm the system can process up to 400 gpm 
from either source or up to 200 gpm from both sources simultaneously. The 
nor~l rr.ode of operation will be to process 200 gpm from each source with the 
total 400 gpm being returned to the SFP and a 200 gpm flow rate through the 
open fuel transfer tubes from the SFP to the FTC. A portion of the filtrate 
can, ff needed, be taken off through a side stream for further processing 
rather than being directly returned to the source. Up to 30 gpm can be routed 
to ion exchanger K-2 for removal of cesium activity. Ion exchanger K-2 is a 4 
x ~liner similar to those used in the EPICOR II system and is filled with a 
bed of teolite ion exchange media. It is located on the 347' elevation of the 
fuel hendling building inside e conc rete ~hield ve£5el. The processing 
capability of 1:-2 is augmented by the ability to route up to 15 gpr.: via a 
... • • • .. ~· :~·"': ': ... ·" .. ·.; : ~ :r-; !...:::- ~ .. ;~t : d~- .:f~ .. .. ·;:~· !\!"::=1 ~~~~·. :t.~ 
r • . 
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processing capability is further augmented by the capability to route the 
return from K-2 to the reactor coolant bleed tanks as a means of SFP/FTC 
inventory reduction and further batch processing thruugh EPICOR II. 

The reactor vessel cleanup portion of the system includes two vertical 
subrrcrsible well pumps, P-2A and P-28, housed in wells in the fuel storage pit 
in the shallow end of the FTC. The pumps take suction on the wells which are 
connected by flexible hose to the RV via connections on the defueling work 
platform. They discharge a net 200 gpm each to a set of four filter canisters 
(F-1, F-2, F-3, and F-4) located in the fuel canister storage racks in the 
deep end of the FTC. The filters are identical to those used in the SFP/FTC 
cleanup portion of the system. The pumps and filters are arranged such that 
the system is divided into two trains with one pump and two filters in each 
train, and each train capable of processing up to 200 gpm. All or a portion 
of the filter effluent can be returned to the reactor vessel . The portion not 
returned directly to the RV can be routed to the fuel handling building to ion 
exchangers K-1 and K-3 for removal of Cesium-137. Each ion exchanger can 
process up to 30 gpm and they are identical to K-2 used in the FTC/SFP portion 
of the system. The effluent from K-1 and K-3 is returned directly to the RV·, 
or a portion can be let down to the reactor coolant bleed tanks for RCS 
inventory reduction or for batch processing through EPICOR II. 

Both subsystems are provided with cartridge type particulate filters in the 
process lines to the ion exchangers. These filters prevent the carryover of 
fuel fines to the ion exchangers in the event of filter media breakthrough in 
the main filte canisters. The effluent from the ion exchangers must pass 
through additional particulate filters to prevent carryover of ion exchanger 
resin fines back to the RV, FTC. or SFP. The total system interfaces with the 
standby reactor pressure control system (SPC) by connecting the SPC charging 
water storage tank as a source of borated water for initial system fill and 
periodic flushing. The system also interfaces with a new sampling system 
consisting of two sample boxes in the fuel handling building capable of 
drawing liquid samples from various points in the system to monitor overall 
system performance. In addition, ~he system receives water discharged from 
filled fuel s torage canisters dewatered in the proposed canister dewatering 
station that will be installed in the 'A' SFP. 

GENERAL DESIGrl COrlSIOERATION 

NRC staff review of the licensee's TER determined that the design filtration 
capability of the system is acceptable. The design basis of maintaining water 
turbidity •t 1.0 fiTU or less will assure adequate clarity for underwater 
operations necessary for defueling and h3ndling of fuel storage canisters in 
the FTC and SFP. The design ion exchange capability to maintain fission 
product activity below 0.02 microcuries per milliliter will assure that the 
worker dose rate contribution from the water is within the values used in the 
design and safety evaluation for the equipment and procedures used for 
defueling activities. Jt is recognized that activity and turbidity levels may 
periodically exceed these values as a result of core perturbations during 
defueling. The administrative limits imposed to cope with these situ~tions 
will b~ evaluated during NRC st~ff review of the licensee's procedures. 
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The engineering codes and standards to which the system is designed and tested 
have been reviewed in accordance with applicable portions of IIRC Standard 
Review Plan (NUREG-0800) 11.2 a.nd dete1111ined to be acceptable by the staff. 
Portions of the system associated with ion exchange processing have been 
designed to the applicable requiren~ents of IIRC Regulatory Guide 1.143. All 
piping will be subject to the testing requirements of AllSI 831.1. System 
tie-ins to existing plant nuclear piping will be subject to the testing 
requ i rer.~ents of AUS I 831.7. 

Equiprr~nt layout has made use of locations within the existing plant structure 
provided with controlled and monitored ventilation. The system design has 
minimized the number of piping penetrations to the containment and has used 
existing penetrations by either routing piping through available spare 
penetrations or by tying into existing plant systems which are no longer in 
use and penetrate the containment. 

The system is designed with suitable instrumentation and controls to 
adequately monitor and control system perfonmance and integrity. The system 
includes appropriate process flow instrumentation and level indication to 
monitor Res and SFP water inventory by use of dynamic flow balance and static 
mass balance. Filter and pump performance is monitored by appropriate flow, 
pressure, and differential pressure measurement. The water chemistry in the 
Res is monitored by in-line pH and turbidity meters and an in-line 
boronometer, and the installed monitors are supplemented by the capability to 
obtain grab samples from various points within the system. The licensee's 
chemistry sampling program will be further evaluated during staff review of 
system operating procedures and during staff review of the licensee's revised 
boron dilution hazards report. 

HEAVY LOAD HANOLIUG 

The staff reviewed the potential need for load handling in the reactor 
building and fuel handling building in support of owes construction work and 
dete~ined that the potential consequences of these activities are bounded by 
the safety evaluations previously submitted and approved by the liRe. These 
evaluations included the SER for fuel pool 'A' refurbishment submitted by the 
licensee's letter 4410-83-L-0156, dated. July 28, 1983 , and the SER for reactor 
building heavy loads submitted by the licensee's letter 4410-84-L-1111, dated 
November 1, 1984. Lifting of heavy loads around owes equipment during its 
operation and lifting of owes components, such as filters and ion exchangers, 
in support of its oper~tion will be administratively controlled to assure that 
load handling pathways and potential load drop consequences are within the 
constraints of the previously approved safety evaluations. 

The staff has concluded that heavy load handling necessary to support OijCS 
installation and operation can be carried out without undue safety 
c~~sequences when controlled in such a manner that loads handled, lift 
heights, and load travel pathways are within the bounds of the previously 
approved safety evaluations. Heavy load handling within the 'A' SFP and FTC 
is restricted over fuel containing canisters and will require an additional 
safety evaluation approval prior to tne heavy load lifts. 
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CRITICALITY 

PrevEntion of criticality in the reactor coolant system is assured by 
r.1aintaining a a high concentration of boron in the system. The minimum boron 
concentration needed to assure subcriticality was eva luated in the l icensee's 
Reactor Coolant System Criticality Report submitted to the NRC staff by letter 
4410-84-L-0199 dated Nove~ber 8, 1984. The staff review determined that 
maintaining the RCS chemistry within the constraints specified in that report 
will provide assurance that the reactor core and piping systems circulating 
RCS water will remain subcritical. The owes filters will remove fuel debris 
from the RCS. Following their dewatering, the filters will no longer be 
flooded with borated water. The filter design is such that they could contain 
up to 1000 pounds of core debris. Subcriticality of the loaded filters is 
assured by their design, in that the filters are designed with installed boron 
poison rods and will maintain the debris in a geometrically sate configuration 
during all conditions for expected operations. The detailed canister 
criticality analysis is being evaluated as part of the staff review of the 
licensee's Technical Eval uation Report for Oefueling Canisters. The post 
filters which are intendeo to prevent carryover of particulate matter to the 
ion exchangers could also accumulate fuel material. Criticality is prevented 
in these filters by their physical design. They are designed so that they 
will reach the operational limits on differential pressure when about four 
pounds of debris has accumulated. This is well below the most conservatively 
predicted minimum of 70 kilograms of fuel needed for a critical mass. In 
addition, the post filters are designed to contain the fuel debris in a 
critically safe geometry. 

The staff has determined that the design of the DWCS is adequate to provide 
reasonable assurance of preventing criticality during its operation. 

RADIOACTIVE RELEASES 

The staff evaluated the OWCS design for potential radioactive material 
releases to the environment and to the building as a result of system leakage, 
line breaks, or releases of gases. 

Process hoses are used in several portions of the system. Connections to the 
RV sump suctions and discharges, connections to the filters, skimmer 
connections to the FTC and SFP pumps, connections to the ion exchangers, the 
return line to the FTC, and connections to existing systems piping at some of 
the containnent penetration use flexible hoses. The hoses are steel armored 
to minimize the chance of accidental damage or breakage. In the event of 
breakage, the hose routing is such that leakage will be back into the FTC/SFP 
where no net loss of water inventory ~1ill occur, or to locations where the 
leakage will be collected in the auxiliary and fuel handling building sumps or 
the reactor building sump. Loss of water inventory resulting from hose or 
pipe breaks will be detected by redundant level monitors, which are required 
by Technical Specifications, in the RV, the SFP, and FTC. The loss of water 
level ~!ill activate alarms ar.d in the case of decreasing level in the RV, the 
RV pumps will trio on indication of lew water level. Siphoning of water from 
·~:: ::r : :, ,~ ~: : s =- ~ : : ; r'?!.t.. "• ~ r • : r.( :"'"!. ~ & · l~ :-'·~v~ ... ~f~ ty u ~ ~ c ~ 
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siphon breaks in the RV suction and return lines and by use of check valves in 
the FTC/SFP return lines. 

Spillage of water from the D~CS will result in local contamination of areas of 
the reactor and fuel handling buildings but ~1ill not result in liquid leakage 
to the environment. The activity levels of the water will be low enough that 
the contaminated areas will be accessible to conduct cleanup and repair 
activities without undue hazard to the workers . 

Airborne activity resulting frc spills will be contained in areas provided 
with controlled and monitored ventilation pathways. The potential airborne 
activity releases to the building atmosphere are within the bounds of those 
previously analyzed in the IIF processing and SOS processing safety 
evaluations. 

The activity level of the fluids to be handled is less than that of the water 
initially processed by the SOS and comparable to that handled during IIF 
processing. The design features of owes are such that the probability of 
significant leakage or spillage from the system is relatively small , and any 
spills or leaks will be contained within controlled areas. Thus, the staff 
has determined that the risk of rJdioactive material releases from the system 
is low and that the consequences of any release will not pose any undue hazard 
to the public, the environment, or plant workers . 

RADIATION EXPOSURE 

The license~ has projected a total occupational dose commitment of less than 
125 person rem attributed to OWCS . This includes exposure resulting from 
construction, installation, operation, maintenance, and dismantling of the 
system. Procedural controls during these activities will assure that 
personnel exposure is maintained ALARA. The staff review of the licensee's 
estimate concluded that it is based on a reasonable estimate of the manhours 
needed for the task and conservative radiation dose rates determined by review 
of current survey and exposure data from tasks already performed in the same 
working areas. The dose co~itmcnt due to system operations is based on 
reasonable estimates of the expected activity levels of the RCS and from 
experience gained from SOS and other waste processing system operations. The 
projected occupational exposure is within the scope of considerations made in 
the staff's Programmatic Environmental Impact Statement. 

COfiCLUSION 

The fiRC staff has performed a safety review of the proposed Oefue 1 i ng Water 
Cleanup System. The system was reviewed against appropriate industrial codes 
and standards including applicable portions of IIRC Regulatory Guide 1.143 and 
Standard Review Plan (~UREG-OeOO)ll.2. Based on this review, the system does 
not p~se a significant risk to the occupational work force or the public. The 
system, which is necessary to support planned defueling activities , does not 
present the possibility of any accident not previously analyzed nor does it 
change the consequences of, or li~elihood of any previously analyzed accident. 
Margins of safety as previously analyzed are not reduced. The staff concludes 
... , ::.. .. :• .. ~. s: C?- C : ~ r ... · : ... ~:.:..i r t c~~"'~ i:.n e, ~~. ~ ... ,,~ : ~: t r.c r' ~ r ~ - e':t-,.ic:, 
::..!":: :. -· : ·: ,. ! cr. ·· -=·· ·-- : :'' ·:-: ... : :. a~ .; ... :-!. ··. t- ~'? : !!" 1 c· :.u~ ~: ,{;' ir- ~ 
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scope of activities and the associated environmental impact of o~es operation 
are within those previously considered in the PElS. ~e therefore approve the 
OWeS Technical Evaluation Report and the construction, installation, and 
testing of the owes contingent upon our approval of those procedures subject 
to Technical Specification 6.8.2. Operation of the system to process water 
containing fuel material will be contingent upon our review and approval of 
the applicable operating procedures and upon our approval of the fuel canister 
technical evaluation report . 
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