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1.0 INTROOLCTION 

1.1  System Functions 

The functions of the Auxiliary Building Emergency Liquid Cleanup 
System are: . 

a. To decontaminate, by filtration and ion exchange, radioactive 
waste water contained in the Auxiliary Building of TMI Unit 2, 
or to serve as a polishing ion exchanger system for the Sub
merged Demi�eralizer System (SOS). 

b. To transfer the decontaminated waste water from the Clean Water 
Receiving Tank to the Liquid Waste Disposal System of TMI Unit 
2, the Truck Fill Station, the Spent Fuel Storage Pool, the 
Processed Water Storage Tanks, Condensate Storage Tank 00-T-lA 
or discharge to the Off-Spec Water Receiving Batch Tank for 
further treatment . 

The decontaminated waste water will be transferred to 
Evaporator Condensate Test Tank WIL-T-9A or se; 
Although there is an interface with the lk\lt I Liquid 
Waste Disposal System, the Unit I SY,stem will not be 
used. In this respect lhit II will function inde
pendently. 

c .  T o  provide remote handling of spent resin containers from their 
position inside the Chemical Cleaning Building to the transport 
cask and truck. 

d. To limit releases of radioactive material to the enviroment to 
"as low as reasonably achievable. "  

e. To provide for operation, and maintenance of the liquid cleaf'li.C) 
system in compliance with "as low as reasonably achievable" 
radiation doses to personnel. 

f. To accomplish the above independently from TMI lhit-1. 

1.2 Summary Description of the System 

The Auxiliary Bui!ding Emergency Liquid Cleanup System consists or a 
vendor supplied liquid radwaste process system which is located in 
the Chemical Cleaning Building. The system is desipd to deconta
minate, by filtration and ion exchange, radioactive waste water 
contained in the Auxiliary Building or Fuel Handling Building of TMI 
Unit 2. Contaminated water will be pumped from a connection located 
on the miscellaneous Waste Holdup Tank (WOL-T-2) by a p� located in 
the Olemical Cleaning a.Hding through the yr..td and into the process 
system, or it will be obtained from the Monitor Tanks 50S-TlA/TlB, or 
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Reactor Coolant Bleed Tanks (ACBT's). Yard piping will be shielded 
and enclosed within a guard pipe, the �n end of which terminates 
inside the Chemical Cleaning Building. 

The primary process system consists of a prefilter and two demin
eralizers connected in series. Waste liq.Jid is transferred fro��� the 
Source Tank (MWHT, RCST, or 505-TlA/TlB) through the prefilter and 
demineralizers, to the Clean Water Receiving Tank (CC-T-2) . Change
out Criteria for the various units are indicated in Table 13 and 14. 

Processed water will be delivered to the Clean Water Receiving Tank 
(CC-T-2) for sampling and analysis and either pumped to the Liq.Jid 
Waste Disposal System of THI lklit 2, the Spent Fuel Storage Pool, the 
PWST's, CO-T-lA or Wll.-T-98 the truck fill station for discharge i f  
within specs ! or transferred to the orr Spec Water Receiving Batch 
Tank (CC-T-lJ for recycling through the process system. 

The Olemical Cleaning Building (CCB) has been made into a low leakage 
confinement building and provided with an exhaust ventilation system 
to maintain the building at a negative pressure. 

Moisture separators, HEPA filters, and charcoal filters have been 
provided in the exhaust ventilation system in order to filter it 
before it is released to the stack at the roof line or the CC:S. All 
effluent air is monitored for radioactivity at this point . Provi
sions for grab samples are available. 

Normal operation of the processing system will be by remote means 
except for infrequent operations such as sampling , spent resin con
tainer removal and new resin container installation. All remote 
system operations are controlled from the TV Monitor Control Building 
located outside the northwest corner of the Chemical Cleaning 
Building. 

Remote handling of spent resin containers from their position inside 
the Chemical Cleaning Building to the transport cask and truck is via 
a remotely operated twenty-ton monorail holst system. 

A fire protection system is installed in the HVAC equipment room, the 
Control Building and the CCB. A new 4" tie-in to the existing fire 
main supplies a sprinkler system in the TV Monitor Control Building 
and a hose statior-_ in the CC8, as well as the sprinkler line to the 
air filtration unit charcoal filters. The key to the lock on the 
valve for this sprayllne is kept in the Auxiliary Building Emergency 
Liquid Clean-up System Control Room which is also known as the TV 
Monitor & Control Building. Line and grid pressure indication is 
provided �n the Control Building. 

- 2 -



lhe sy�tem interfaces with tne TMI Unit 2 Radwaste Disposal Miscel
laneous Liquids System, Demineralized Water System, the Submerged 
Demineralizer System, the Processeo Water Storage Tank, the SOP 
Electrical System, Service_Air_System, the Unit 1 Liquid waste 
Disposal System, Fire Protection System, the Fuel Pool Waste Storage 
System, and · tne lklit 2 Radwaste Disposal Reactor Coolant Liquio 
System. 

NOTE: Although tnere is an interface with the unit 1 LiQUid Waste 
Olspcsal System, the llllt 1 System will not De used. In 
tnis respect Unit 11 will function independently. Valve 
ALC-V16� shall remain closeo (unless transferring CC-T-1 or 
-L to tne "d" Spent Fuel Pool) ana a spectacle rlange is 
installeo oown stream of valves ALC·Yl69, ALC-V122 & 
Al.C-Vl�}. 

1.> System Oes1gn Requirement� 

1.3.! Process System Oesign �guirements 

1.3.1.1 Tne process line pipe size is nominally 2" scneoule 40 
oased � tne Epicor 11 system f!ow rate of 10-30 gpm .  
Otner line sizes are baseo on service requirements and 
function, sucn as service air, oemlneralized water, recir
culation ana sampling. 

l • .:>.l.:.l � ALC-P-1 tnrougn P-4 have nose connections ana are 
provioed witn arip trays to collect lea�ge. Drip trays 
nave nozzles as close to tne DOttom of tne tray as possiole 
ano are serveo oy flexible tlbing which leadS to the · 
nearest t loor or equipment orain using tne floor slope to 
inouce flow. Tnls tuoing will De placeo well oa.n into the 
floor ora1n. 

1.3.1.} Remote system operations are oirectea and controlled from 
O'..Jtsioe of tne Cl'lemical Cleaning 8uiloing from the TV 
Monitor & Control Builaing. rn1s area is provided with 
remote closeo circuit television monitoring of tne opera
ting areas insioe ana outsloe the Unemlcal Cleaning 
BuUolng. 

-1.}.1.4 Process instrumentation consists ot pH, and conduCtivity 
monitors. riesin Ded, ana prefllter raaiation levels, 
process line raoiation levels, process flow rates, process 
totalizers, ana tanK levels are also monitoreo. Accelero
meters for P-l tnru P-4 are proviaed for equipment 
protect1on. 
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1 . 3.1.5 The system tank vents are provided with in line heaters, 
demister filters, and charcoal filters for adsorption of 
evolved iodine. These units are sloped to drain demisted 
liquids back into the system tanks. 

1.3.1.6 Liquid waste feed to the system will be drawn from the 
Source Tank (MWHT, �T, SDS-TlA/TlB or CC-T -1) by the 
first EPICOR II pump (ALC-P-1). The Miscellaneous Waste 
Holdup Tank PllliP is not used. This provides better system 
pressure and flow control. Also, liquid waste feed to the 
system can.be drawn from the RCBT, SOS-TlA/TlB or CC-T-1 . 

1.3.1.7 Since the Chemical Cleaning Building provides a seismically 
safe contaiment, the EPICOR II System and major components 
are considered to be non-Q.C. scope. 

1 . 3.1.8 All system piping is welded stainless steel except for air 
piping which is welded carbon st�l or copper tubing. 
Instrunent tubing systems are 316 SS Tubing. The instru
ment tubing system is made up using compression fittings. 
The process system piping is rated at lSO lb. and is 
designed, installed and inspected in accordance with ANSI 
831.1 (Power Piping). 

t«<TE: Flanged and screwed connections are used as 
necessary on certain components. 

1.3 . 1 . 9  Capability is provided t o  obtain a representative sample of 
tanks CC-T-1 & 2, and the effluents or Prefilter ALC-F-1 
and Deminerallzers Al.C-K-1 and ALC-K-2, while Jn a low 
radiation area in accordance with Regulgtory Guide 1.21. 
Representative sample for CC-T-1 o� 2 is here defined as 
"after ;ecirculating the tank contents for three volume 
changes". Also the sample line for CC-T-1 & 2 shall be 
purged to the sal!1lle sink for five line volunes prior to 
drawing the S8111lle, and for ALC-F-1, ALC-K-1 and Al.C-K-2 
the sample lines shall be recirculated for five line 
volumes prior to drawing the sample. 

NOTE: ALC-F-1, the prefilt�r is the first deminer
alizer, followed in series by demineralizers 
ALC-K-1 and ALC-K-2. 

1.3.1 .10 The building SUI11l shall be a covered SUI11l. 

1 . 3 . 1.11 System blowdown air and demineralized water lines are 
provided with individual check valves ALC-V060 thru V079 to 
minimize contamination of these systems. 
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l.J.l.li lne demineralizeo water supply header is proviaed with 
demineralized water frcm TM! Unit 2 in the range of 80-�0 
psig to meet EPIIllR lJ. requireinents. 

-

1.3:1.1} lne System Air supply header shall be provided with a 
pressure regulator op�rating in the range ofB0-90 psig, 
and a moisture separator. An air oiler, ana an anti-freeze 
injector are-providec for the portion' of the System Air 
header servic1ng the EPICOR II pumps. Provisions are 
availaole to connect tne plant Service Air System to the 
system if necessary. Also two air ccwnpressors (ALC-P-7/8) 
are ava11aole for use and tie into the air supply header 
via AL�-Vl45. 

NOTe: lne Plant Service Alr System is the preferreo air 
supply. 

1.3.1.14 It sampling inaica�es that the processed water is within 
limits tor oiscnarge, the aecontaminateo liquid from CC-T-2 

_ can oe routed to the TMl Unit 2 Liquia "aste Oisposal 
System, tne TMl Unit � Spent fuel Storage Pool, the PwSfts 
or a trucK fill �se connection that is provioeo as an 
alternate means of discharging decontaminated liquids. 

1.3.1.1� All syst�� overflow lines Shall oischarge to the Chemical 
Cleaning Building sump. �11 floor orains also oiscnarge to 
tne sump. The

.
sump pump sends all collecteo leakage to the 

Off-Spec Water Receiving 6atcn TanK (CC-T-1) for recycle 
tnrough the cleanup system. rne sump can De oirectly 
proces&eo tnrougn tne EPICOR l� System via existing valving· 
ana pipirg. 

1.3.1.16 Since tne elevation of tne oischarge nozzle of tank CC-T-2, 
ana trc Cnemical Cleaning duiloing floor were fixed prior 
to oesign ana construction of EPICUR II, the hydraulic 
oes1gn for oraining CC-1-� is not aaequate for complete 
draining ot tne tanK. ttJwever, the system was oesigned to 
facilitate oraining to tne maximum extent possiole. final 
oraining of CC-T-� is accomplisneo with tne manual ora1n 
line (valv�s ALC-vlJl ana Vl32). 

1.3.1.17 rnree resin traps are installed downstream of tne oeminer
auzers. 

1.}.1.16 A one micron cartridge type filter is installed downstream 
ot the tnree resin traps. 

1.3.1.1� Tne system shall have personnel snieloing on various 
components to reouce tne raoiation levels in the operating 
areas of tne DUiloing. 

· 
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1 . 3 . 1 . �  A resin trap is installeo on the.outlet from tne casks 
overflow line to prevent re$in carryover into the sump .  

1.3.� Material Handling Design Requirements 

1.).�.1 Normal operation or the Auxiliary Building Llqulo Process
ing System is by remote methods. 

l.3 • .t.2 Oemineralizeo water and service air connections are provio
ed to flusn ana blowaown the entire system or portJons of 
it to allow system maintenance. 

1.).�.3 4' x 4' casks may De removea from the builoing by maKing 
use of tne sniela Dell designee for this purpose. Tne 
sniela oell is positionea over the contaminated casK. Tne 
shie.lo doors ')(I tne bottom Cif the shield are openeo ana the 
casK is arawn up into tne oell. The oaors are reclosed ana 
tne casK is carried, by the crane, to tne trucK Whjch has a 
concrete snie.la vessel for isolating the cask during 
tranportation to the staging facility. Monitoring of tne 
area is carried on during these activities to assure tne 
safety of personnel. A new cask is positioned in the 
vacatea space. 5nieldirg, process lines, and level instru
mentation are repositioned and tne l.6l1 t is returned to 
service. 

NIJT�: Tne transfer bell is no longer routinely useo and 
wil.l only oe useo if operation of the system 
results in radiation levels from the second 
aemineralizer exceeding limits for unsnieloed 
hanc:Hing. 

1.}.2.4 6' x 6' casks are nandleo in and out of the cuilding 
witnout shielding. Tnis is accomplished by remote opera
tion and Dy estaolishing appropriate oarriers limiting tne 
approacn of personnel to the nanaling operation. Spent 
resin containers are lifteo directly from within suostan
tlal snie.ldlng carriers in tne Chemic&l Cleaning auilding 
and deposited d1rectly in the transfer cask located on the 
un�anneo trucK locateo immealately outslae tne ouilding, or 
loadeo ISlShlelded on a transport truck aependlng on the 
casK's raoiat1on J.evels. 

· 

1.3.3 Alr rianaling ueslgn Requirements 

1.}.3 • .1 A ventilation fan is provided to maintain the Cnemlcal 
Cleaning du1.1oing at a negative pressure. 

l.).) • .t Tne MSA F1ltration unit is designee to meet the require
ments ot N� Regulatory Guide 1.140. 
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1.3.).) The moisture separator is provided to remove water vapor aroplets from tne air. 

1.3.3.4 An electric heater is provioea within the filtiation unit to lower relative tunidity to � with 1001 RH inlet air. 
1.3.3.5 The prefilter nas an average atmospheric air strain efficiency of 851. 

1.3.3.6 Tne two HEPA filter banks are OOP tested in place to assure an efficiency of 99.971 for removing 0.3 micron particles. 
1.3.3.7 The activated charcoal filter is designed to have efficiencies of 99.91 for elemental iOdine and 9� for methyl loaide. · 
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2.0 otTAlLEO OESCRIPT!ON OF THe SYSTfM 

2.1 Conponents 

�.1.1 EPICOR U Pumps (AI.C-P-1 through 4 and 6) 

.-

Pumps (1-4) are air-driven, positive displacement pumps 
witn a capacity of from 10 gpm to 12U gpm. Each PliTIP is 
equippeo witn a pulsation dampener in the process outlet. 

Pumps ALC-P-1 tnru 4 are utilizeo 1n the sys.tem to circu
late tne liquio through tne prefilter and demlneralizers, · 
and Pump ALC-P-6 is usea for chemical aoaition to the Off 
Spec Water Receiving aatcn TanK or to supply pre-coating 
fluid to the prefilter elements. Tne hoses furnished for 
tne flex1ole connections to the pumps, filters, deminera
lizers, and traps have a aesign pressure of 100 psi. 

Air supplied to tne pumps passes through an air oiler and 
an anti-freeze injector to a valve manifold. Pump speed 
ano capacity will oe variea by the EPlOOR 11 eperator to 
achieve the optimum flow through tne radwaste process 
system. Pump speea is controlleD by tnrottling the drive 
air at tne Fava control Panel. Demineralizea water and oil 
free air connections are proviaeo on the suction and 
aischarge side of each pump for flushing and olowdown 
purposes. riefer to Taole 1 for pump details. Pump noise 
ana vioration monitors are present for pumps ALC-P-1 thru 4 
and have a reaa-out on panel ALC-PNL-l in the TV Monitor & 
Uontrol Building. 

�.1.� Transfer Pump ALC-P-5 

Tne transfer pliTip (fable L) is a single stage horizontal 
centrlfugal pump witn a capacity of �0 GPM at 90' heaa. 
Tne pump motor is rated at JO HP ana is powerea from HCC 
2-33A in tne TV Monitor & Control auiloing. T�e pump is 
controlleo oy pusn outtons for START/STU? from MCC �-33A, a 
nano selector switcn for low level control of tank CC-T-1 
or �-l-2 from tne panel AL.C-PNL-1 in the TV Monitor 
�ntrol duUding and level switches in panel ALC-PNL-1 for 
tanKs CC-T-1 ana CC-1-2. lne level switches receive their 
signals from level transmitters AuC-�1-1 ana ALC-�1-2 at 
tanKs CC-T-1 and CC-T-2, respectively. CC-T-1&2 also have 
hlgh level cutouts to A�C-P-5. 

Oemineralizea water is suppliea to the pump mechanical seal 
rrom a solenoio operateo valve, ALC-Vl36, controlled from 
tne pump motor starting circuit. 1ne valve opens, when the 
motor is started, by energ1zing the solenoio. The seal 
water flow rate is maintainea at 1-2 GPM by throttling 
ALC-Vl34 wnen seal water injection is requireo. 
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Seal water injection is only requirea if tne p� is 
nanollng water which contains grit which could damage the 
mecnanical seal. lf the pump handles clean water, it is 
acceptable to allow the mechanical seal to oe luoricated 
tnroug, tne punp•s internal passBges. As long as the 
water, wnieh punp ALC-P·S handles, has passed through the 
one micron filter (ALC-F-5), the water is clean enough 
(from a grit stanopoint) to lubricate the mechanical seal. 
Tnus, as long as filter ALC-f -5 is in use, the demineraliz·· 
ed seal �ater can be turned off with valve AlC-V.L34 to 
reouce the total volume of processeo water or radwaste. 

Tne pump is used to transfer water from the Clean water 
Receiving TanK to the fMl unit � Llquia waste Oisposal 
System, tne Spent Fuel Storage Pool, the PWST's, a hose 
connection at tne truck fill station, or to the Off Spec 
water Receiving aatcn Tank tor recycling through the 
cleanup system. 

Tne pump may also ce usea for recirculating ana sampling 
tne contents of tne Clean water Receiving Tank ana the Off 
Spec water Receiving Batch Tank. Tne sample connection 
terminates at tne Sample System sink. Tne pt.ql is providea 
witn a a1scnarge pressure gage, and a flow element on the 
aischarge line to units No. 1, No. 2, the Spent Fuel Pool, 
tne PWSl's and tne trucK fill station. Remote indication 
of flow lALC-Fl-2) ana a flow totalizer (ALC-FQ-2) are 
located on Panel ALC-PNL.-1. 

i.l.3 Prefilter {ALC-f-1) 

Tne pref1lter {Taole 3) is the first stage of the Auxiliary 
Sui1a1ng emergency Llquio Clean-up system. The filter is 
used to remove sodium and otner non-radioactive Chemicals. 
If tne system is oe1ng usee as a polisn1ng system for the 
SUS efflUPnt, tne prefilter may be replaced with a oemin
eralizer .Liner, if it has oeen determined that it is not 
requireo. 

Tne prefilter un1 t is a caroon steel tank approximately 6 
teet in diameter ana 6 feet nign. The top of tne tank has 
four �ick disconnect type male fittings; an inlet (pump 
aiscnarge), an outlet (pump suction), a tnreaoed level 
prooe connection, air DI.Cloler level connectlon, ana a 
comoination vent/overflow connection. 

A l/4" a1r connect1on is providea at the top of the liner 
to allow removal of the plug from tne top at tne false 
ooLtom after f1nal aewatering. Tne false bottom is filled 
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witn vermiculite to absoro water that may tend to 
accumulate to meet snallow land curial requirements. A 
manway approximately �4" in oiameter is installed on top of 
the tank. un tne manway cover is a four inch inspection 
port useo for resin sampling once the container is spent. 

The inlet nipple is connected to a full dispersion man1folc 
in tne top of tne tan�. The outlet nipple (pump suction 
line) connects to a single layer cotton wound tuoular 
fllter manHole whicn is located at the octtom of the tank. 

The level probe maintains tank level oetween 4" and o" from 
the top at the resin oy opening ana closing solenoia valve 
(Al.C-Vl8�) on tne air supply to piJ!Ip ALC-P-1, which is 
supplying tne tank, starting the pump on low level, ana 
stopping the pump and closing valves ALC-V043 or ALC-V24� 
on high level. ()l Hi Hi level 4" from the· "tank top, an 
auoiDle alarm is soundea at the EPlCOR Monitoring -:onsole, 
locateo in the TV Monitor & Control duilding, ALC-V2�5 
closes, PIJIIP motor operated valve closes. Tne EPICOR Il 
operator may select either air ouooler or conductivity 
level control on the Fava Control Panel located in the Tv 
Monitor and Control auiloing. 

Tne preflltcr tanK is vented, via hose connections, to a 2" 
vent neaoer wnicn leaos into the top of the Off Spec Water 
Rece1ving daten lank (C�-T-1). 

A tee is provioeo in tnis vent line for a hose connecti�n 
to a conrnon header wnich aiscnarg·es to the CCC siJ!Ip. Tne 
line is provioeo as a prefilter overflow line ana prefilter 
overpressure protection. A loop seal is provideo to ensure 
tnat all casK gases are routeo to tanK CC-T-1 and its vent 
filters, rather tnan directly into the Chemical Cleaning 
duilaing. A level switcn (ALC-L5-2l) is installed in the 
loop seal for indication of flow in the neaoer and provides 
an alarm at panel ALC-PNL-1 in the TV Monitor & Control 
d:Jilding. 

Tne snieloing in the prefilter position consists of a . 
!> l/8" tn1ck, square lead orick wall {3 l/8" thick on south 
sloe) plus a 112" of shiela-supporting steel. Radiation 
monitors (ALC-RM-1 ana 2) are located inside this shield 
180 degrees apart at Different elevations to monitor 
accumulateo raoiation levels in tne prefilter. 

To avoio oreakthrough of sooium to the secono liner, the 
oaten size tnrough the prefilter is limiteo. 
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Remote inaication is provided on tne Cleanup Panel 
AL.C-PNl..-1 for ALC-RM-1 and �. During system operation, 
raoiatlon !evels as lnolcateo on ALC-RH-1 and 2 should not 
oe alloweo to exceed 1 R/HR. 

�.1.4 Oemineralizer (ALC-K-1, ALC-K-2) 

Two demineralizers (laDle 4) are installea in series with 
tne prefilter to turtner remove raaloac;:Uvity from the 
waste liquid and polish the effluent. 

The first oeminerallzer (AUC-K-1) a 6' x 6' liner, is 
primarily useo to reduce the activity level of the process 
fluio tnrou�, ion excharge ana filtering. For tnis reason, 
tne anticipated activity levels are high and the snieloing 
around ALC-K-1 is ioentical to shielding around tne 
prefilter. 

Demineralizer (ALC-K-�) a 4' x 4' liner is primarily used 
to polisn tne effluent water from ALC-K-1 and act as a 
guard in tne event of a resin breakthrougn from ALC-K-1. 
For tnis reason, the anticipated activity levels in ALC-K-2 
are lower than AL.C-K-1. 

Eacn oemineralizer nas tne same external connections as the 
prefilter. As with the prefilter, a 114" air connection is 
provioeo at tne top of the liner to allow removal of tne 
plug from tne top of the false oottom after final dewater
ing. Tne false oottom is filled with vermiculite to aosorD 
water that may tend to accunulate to meet Shallow land 
curial requirements. Ttle oemineralizer outlet line (punp 
suction line) extenos to the bottom of the tank. Filter 
elements on tne eno of the line Keep resin lnsloe of the 
oemineral1zer. Tne oemineralizer resin composition �nd 
quant1ty will oe oetermlnea on the oasis of system samples 
ana operatlng oata. 

As witn tne prefilter, two radiation oetectors are locateo 
at oift"erent elevations 180 oegrees apart inside the lead 
shield. Kemote indication is provideo in the TV Monitor & 
uantrol Sulloing on Panel ALC-PNL-1. Ouring system opera
tion, raoiation levels as indicateo on �-RMl-3 ana 4 for 
ALC-K-1, snoulo not oe allowed to exceed 1 Rlt'R. nadiatlon 
levels as inoicated on ALC-RMl-5 and 6 for ALC-K-2, shOulo 
not oe allowea to exceeo lRIHR. 

�.1.� Miscellaneous Waste Hold-up Tank (MDL·T-2) 

The Miscellaneous waste Hold-up Tank (Table 5) which has a 
capacity ot" 19,518 gallons, can receive liquid from the 
following sources: 
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a. Auxiliary duilding SUmp Tank 

o. Neutralizer Tanks 

c. Contaminated Drain TanKs 

a. Reactor duilding Sump 

e. Decorating demineralizer oack wash outlet 

f .  Fuel S torage Pool Suomersible Pump Discharge 

g. unit No. 1 Miscellaneous waste System 

h. uemineralized water System 

i. Suomergea Deminerallzer System (SOS) 

J. �nd. Polisner Sump 

k. Water Treatment Sump 

1. Reactor Coolant dleed Tanks 

m. �ncentratea waste Storage TanK 

Tne tanK also has connections to the Miscellaneous waste 
TanK Pump suction, recirculation, a caustic and sulpnuric 
acia inlet, two nitrogen inlets, a vent, a-gas sample 
connection ana a relief valve. The tank is normally 
nitrogen olanketeo, but may be vented to the WDG System. 
To prevent acia sp1asning on the inner tank walls, the 
inlet piping extends into the tank 8 ft. The aiameter of 
tne tanK is 10'-�-l/4". Tne Miscellaneous waste Hold-� 
TanK is located in tne Auxiliary Builoing elevation 305'. 
A temporary tee connection is installed in place of the 
suct1on line strainer, WDL-U202d, on the Miscellaneous 
waste TanK Pump wDL-P-6d suction line. COnnected to this 
tee is a 2" line whicn supplies the liquid from the Miscel
laneous �aste Holoup TanK to tne suction side of EPIJOR 11 
Pump AL.C-P-1. A 4" guard pipe with a comllination ot leao 
ano concrete snielding encloses tne suction piping run from 
tne Auxiliary ouiloing corridor to the Chemical Cleaning 
dullaing penetration. Tne guaro pipe is open to the 
atmosphere of the Cnemical Cleaning Building, Which is 
unoer a slight negative pressure. 
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2.1.6 Clean water Receiving Tank (CC-T-2) 

The Clean Water Receiving Tank (Table 6) is a stainless 
steel atmospheric pressure tank with a capacity of 133,700 
gallons located in the Olemical Cleaning Bulloing. Tne 
tanK receives the processed liquid from the discharge of 
pump ALC-P-4 via, in oroer, three resin traps, a one-micron 
cruo filter, radiation monitor, conductivity cell, pH 
meter, and an inlet flowmeter/totalizer. 

An overflow line with a loop seal is provided near the top . 
of the tank. A oemineralized water supply is provided for 
the loop seal. A suction line from the transfer pump 
(AI..C-P-5) penetrates the tanK sKirt and connects to the 
oottom of the tanK. A connection is also provided for the 
transfer purnp recirculation line. Level indication ana 
n1gn level alarm are provideo on panel ACL-PNL-1. A future 

·xenon hold-up tan!< connection is provided on the vent 
line. A ��� demineralized water line is also provided on 
top of the tan!< for whenever large quantities of oeminer
alizea water are requireo in the tanK. Tnis would include 
preoperational testing or tank cleanup. A orain line is 
proviaeo oft the Transfer Pump lALC-P-5) suction piping to 
drain tne suction piping ana the remaining water in the · 
tanK tnat tne transfer pump cannot drain. 

The tanK has a 2" vent line exhausting to tne Onemical 
Cleaning Building through a two-stage oemister filter. The 
first stage consists of two moisture separators and an HEPA 
filter. The second stage consists of two charcoal filters 
and an ttPA filter. A neater in the canmon 2" vent line is 
controlleo from Power Panel MP-2-33A. Tne heater is 
normally energized. 

Processed water is stored in tne tank until a oatch is 
completed. A representative sample of the processed water 
c an  oe obtained from the discharge of the transfer pump at 
the sample sinK after recirculating three volumes of the 
tank ana purging the sample lines for five line volumes 
oefore drawing the sample. If the sample indicates the 
water is unsatisfactory for disposal, the water can oe 
pumped to tne Off-Spec water Receiving Batch TanK for 
temporary storage or routed directly back into the suction 
line of pump ALC-P-1 for reprocessing through tne filter 
ana demineralizers until the quality is acceptable for 
oischarge to the environment. If sampling indicates that 
the tanK's contents are satisfactory for aisposal, the 
water is pumped normally into the TMl Unit 2 Liquid waste 
Oisposal System, tne Spent fuel Storage Pool, the PWST's or 
to a tanK trucK at the truck fill station, nowever, it may 
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oe stereo in tne Off-Spec water Receiving daten Tan1<, if 
cesireo. The Off-Spec water Receiving Batch Tank should oe 
flushed clean witn oemineralized water Defore it is used 
for clean water storage. 

2.1.7 Off-Spec Water Receiving oaten Tank (CC-T-1) 

Tne Otf-Spec �ater Receiving Batcn Tank (Table 7) is a 
stainless steel tanK with a capacity of appro�imately 
86,000 gallons designed for full vacuum to 75 pslg. For 
the Auxiliary 6uilaing Clean-up System, the tank will be 
operated at atmospheric pressure only. Tne tan�< can 
receive the discharge from the Clean Water Receiving Tank 
Transfer Pump whenever it is desired to either recycle the 
water for further processing, or store tne purified water 
for future disposition. This feature allows greater 
availaDility ot the Clean water Receiving TanK. 

The Tank is pipeo up to receive the disCharge from the Sllllp 
pump, if cesireo, out no�ally the sump is drained by � 2" 
suction line to the Pump ALC-P-1 (see para. 2.l.a). A 
suction llne at tne oottom of the tank can be lined up 
eitner to Pump ALC-P-1 tor reprocessing the tank's contents 
tnrougn tne system or to tne Transfer Pump ALC-P-5 for 
recirculation anc sampling, or cischarge. 

Tne tan.< is venteo to tne ouiloing in the s� mamer as 
tne Clean water Receiving Tank. An over-fl9w line witn a 
loopseal is proviceo near tne top of the tank. A demin
eralizec water supply is provioeo for the loop seal. A 
comection at the top of the tat'll< receives vents trom the 
prefilter, the cemineralizers ano the crud filter. cnem
icals for iodine fixing or pH aajustment may oe adoed to 
tne tank oy pumping throug, Pump At.C-P-6 to a coonection 
near tne top of the tanK. Level indication and ni� level 
alarm are provided on panel ACL-PNL-1. A future xenon 
hoic-up tanK connection is provioed on the vent line. 

Tne tank nas a 2" vent line exhausting to tne tnemical 
Cleaning duilaing tnrough a two-stage oemister filter. Tne 
first stage consists of two moisture separators and a HEPA 
filter. Tne second stage consists of two charcoal filters 
ana a MEPA filter. A neater in the common 2" vent line 1s 
controllea fr� Po•er P&nel .,P-2-33A. Tne heater is 
normally energized. 

2.!.8 cnemlcal �leaning dullaing Sump 

The unemical Cleaning ouilding sump is a stainless steel 
linea pit wittl a capacity ot (4000) gallons located in tne 
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northwest corner of the ouilding. All leakage from the 
tank overflow, equipment, and floor drains are collected in 
the sump. One sump pump (Taole 8), is installed to permit 
tne transfer of the liquia from the sump to the Off Spec 
water Receiving daten Tank, if desired. The pump is a 
single stage centrifugal pump with a capacity of 100 gpm. 
The pump motor is rateo at �0 If' and is controlled from a 
lfo'AN-oF'f' -AuTO) selector swlteh located on ..CC".t-33A. When 
in AUTO, the pump is controlled oy conductivity type level 
switcn ALC-LS-1 wnich starts anc1 stops the pump automatic
ally. A Higl SUqJ Level Alarm is proviaed on Cleanup Panel . 
ALC-PN�-1. ' 

Tne pump is started wnen tne water level in the sump 
reacnes a level tnat is 48 l/4 incnes oelow the face of tne 
pump mounting. Tne pump stops when the level of water nas 
oeen iowerea to a level tnat is 90 3/8 irches below the 
pump face. lhe hign level alarm is actuated when the water 
level reacnes )6 l/4 incnes below the face of the punp 
mounting. lne vollllle of water removeo from pump STAAT to 
pump STOP is appro�imately 1600 gallons. Tnere is also a 
volume of nearly 1700 gallons above the High Alarm before 
tne sump overflows. 

Tne Sli!IP is normally drained oy a 2" line provioeo from the 
sump to 2" Flusning Line just upstream of its entry into 
tne suction .line ot punp AI.C-P-1. Tnis permits the return 
of tne sump water to the clean up system directly from the 
sump witnout circulating through tne pump CC-P-2A ana the 
Off-Spec water Receiving dateh Tank CC-T-1. A 3/4" orancn 
connection is provioea in tnis line witn "�ic� Dis
connects" attacnea to permit reaoy access for flushing with 
a�ineral1zeo water from an outlet oownstream of valve 
ALC-V015 witn a snort lengtn of nose. 

�.1.9 �a T� Monorail hOlst System 

A 2U ton noist is �rovidea tor removal and replacement of 
tne deminera11zers, prefilter, ana otner large pieces of 
auxiliary equipment in ana out of tne ouiloing. It 1s 
IIIOUI'Iteo on tne 1110noraU wnicn extenas from tne nortn sloe 
of tne Cnemical Cleaning auUo1ng aoove the redn traps 
tnrOI.ql t,., soutn ena of the ouUaing, extenaing 18' 
outsloe of the bu1lo1ng over the cask loading area. Taole 
Y provioes spec1f1cations on tne IIIOI'lOtaU noist system. 

ln oroer to m1n1mize tne raoiation exposure to personnel 
ouring aemineralizer ana prefilter removal, tne nolst is 
operateo �tely uslng a r�te penoant operating station 
in tne Tv Monitor A Control auilaing. Herllote operation is 
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aioed through the use of a closed circuit TV system with 
siJt cameras. Tne pendant has six pust'buttons for trolley 
ana hoist operation - one START, one STCP, two for 
north/south movement of the single speed trolley, and two 
for tne hoist Q.Jad-Speeo Control System which are, a 4-step 
Dutton for creep low, meoiun ana high speed RAIS£, and a 
4-step outton for creep low, mediun and high speed LOWER. 

There is also a local monorail hoist pendant located on the 
CQ3 operating floor. Tnis pendant is used for perfonning 
operations where there 1s little radiation exposure, such 
as cringing a ne. liner of resin into the building. 

To aid positioning of the hoist remotely for demineralizer 
ana prefilter replacement, tne monorail haS visiole target 
markings aoove the oemineralizers, tne prefilter, ana in 
tne casK loaoing area all of whiCh can oe viewed with the 
TV cameras. 

�esin Filter - ALC-F-4A, d & C 

Tnree Resin Filters are provioeo downstream of £Pl00ri pump, 
ALC-P-4, to prevent resin fines from entering the Clean 
water Receiving Tank. lf the filters contact raaiation 
level reacnes 250 mR/HR on any part of the filter, the 
system lll.lst be srutdown and tne filters replacea. Four 
sloes or the filters are shielded oy solid concrete bloCks 
8" thicK. tne top is shieldeo with 1/� inch of lead. 

Crud Filter - ALC·F-5 

A one micron filter with isolation valves 1s provided 
between tne resin f11ter and the Clean water Receiving 
Tan�<. Tne primary purpose or this filter is to eliminate 
any cooalt present in the processed water. A. vent line 
comectea to the Off-Spec tllater Receiving Batch Tank and a 
orain line to tne equipment drain system is provided for 
oraining tne filter nous1ng prior to inserting or removing 
a filter cartrioge. Tne filter is shielded by } l/8" lead 
cricKs on tnree s1des, and Dy a concrete wall on the fourth 
sioe. 

OUcing removal or tne filter, it shoulo oe hanoleo as 
raoloacti ve 111aterial. Tne t Hter IIIUSt oe replacea wnenever 
tne contact raoiation level reaches 2!10 aRJ�. A special 
lever is providea to aio in removal of tne filter cartridge. 
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2 • .1.n 

..::.1.14 

2.l.h 

2.l.J.6 

2.1.11 

Ventilation Heating Unit l Moisture Separator 

Heating unit no. AI..C-€-Hl (Taole 10) is mounted on the 
inlet or tne filtration unit at elevation 304' and consists 
of a moisture separator lALC-E-f.l) and a 60 KW 480 volt, 3 
pnase heater. Tne heater is powered from foCC2-J3A. 

ventilation filter unit 

Tne filter unit consists of a single housing containing, in 
order: a prefilter (ALC-t-f�) (not usee), a nigh effi
ciency particulate air (HiPAJ filter (ALC..f-FJ), charcoal 
filter oeds (ALC-£-f4) and a final HEPA filter (ALC-E-f5). 
A manually actuateo fire protection water supply is previa
eo for the cnarcoal oeds. 

Ventilation Fan Assembly 

Fan assembly no. ALC-E-1 (Table 10) is a 30HP, 460 volt, 3 
pnase, 60 cycle, radial flow centrifugal unit with a 
capacity of ij()()() cfm. Tne fan, powered from �C2-33A, is 
molM"'teo on tne outlet of tne filter unit and discharges "tne 
ventllation exhaust tnrougn aucting (monitored oy a raoia
tion oetector) ana out tnrou"' the roof. 

ventilation K&aiation Monitor 

Tne raoiation monitor \Taole 10) samples air in the fan 
aisdlarge llne isoKinetically at a rate of Ia cf111 to provide 
local tat monitor J ana remote indication on Panel ALC-PN...-1 
of d1scnarge paticulate, 1001ne ana noole gas activity 
.levels. Remote inoication of tnese parameters is recorded 
on a strip chart recoroer. lne IIIOnitor will provide an 
aJ.artn at a raoiatlon level of 200,000 CPH, IIO,()(X) CPM, WlO 
100,\l.Xl � for a parUculate, ioolne or gaseous acthlty 
on tne panel in tne Control dulJ.oing. rne radiation 
monitor is powereo t fOG\ M.:l:2-)}A. A splitter oloci< nas 
been prov iced in the line to the raoiation 1110n1tor to 
provioe a means of tal<ing grab suples as may oe �irea. 

Ventilation •eatne�roof �losures 

The weatnerproor enclosure ls 1ocateo at graae level and 
nouses the COIIIPCQ!nts aiscusseo l.n 2.1.12 thru 2. 1.1� 
taoove). 

\l'lecucal �leaning dulloing Raoiatlor� Honltors 

fOUl' area raoiatlon 110nitors (ALC-4M-8 tnru U) ana an air 
�ler tA&.C-RM-12} are provloed ln t.ne Olelllcal Cleanii'WjJ 
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dUHding. Tne four area raaiation monitors (AL.t:.RM-8 thru 
J.l) are provloea with remote indication on the Radiation 
Monitoring Panel ALC-Prt..-1 in the Control Suilding. Tne 
air sampler (ALC-AM-12) is located in the HVAC duilding, 
out draws its sample from tne Cnemical Cleaning Building 
near tne prefilter. Ranote indication for AL.C-RM-12 is 
also provioed on tne Raoiation Monitoring Panel ALC-PNL-1. 
Tne area monitors and air sampler will provide a common 
alarm at a hign raoiation level ana monitor failure on 
Panel ALC-PNL-1. Tnese raaiation monitors are proviaed ror 
operator information. 

Closed �ircuit TV System 

A closed circuit TV system is provided to aid in remote 
nandling of tne prefilter ana demineralizers and to aid in 
system surveillance during operation. The system consists 
of seven Tv cameras strategically located in tne Chemical 
Cleaning Building. Tne TV monitors and necessary controls 
are mountea on tne Tv Monitor Console located in the TV 
MOnitor & Control Building. camera No. 3 nas a P�-T1LT 
control ana is mounted to provide a view of ALC-K-2 for 
remote nanaUng. Tne PAN-TILT control allows remote 
movement of tne camera to permit seaming a large area of 
tne Cnemical Cleaning Builaing for surveillance during 
system operation. ownera No. 6 is mounted to provide a 
view of tne EPl�OR 11 p\lllps ALC..P-1 thru 4. Tnis camera 
provioes tne operator wltn a remote surveillance capacity 
for v1ewing this area of the builoing during system 
operation. 

camera No. 1 mounteo on the monorail support structure 
outs1oe the Olemical Cleaning BuUoing to allow viewing o f  
tne prefilter o r  oemineralizer while oeing loaoed into tne 
transfer cask. Camera No. 2 is mounted airectly on tne 20 
Ton HOist ana provioes a oirect view of tne monorail. 
farget markings wnicn can oe vleweo with this camera are 
prov1aeo on tne monorail to aid in tne positioning of the 
HOlst. cameras NO. 4 ana No. 5 provioe a view of the top 
area ALC-f -1 ana ALC-K-.1 to aid in remote nandl1ng of tnese 
casKS ana to provide a surveillance capaoility for tnese 
cas�s our1ng operation of the system. camera No. 7 nas a 
PAN-T lL T control ana is IDOI..Wlted on the west wall Detween 
AUC�-1 ana ALC-K-i to provide remote monitoring of poten
tial leaK areas. 
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2.1.19 Major System Valves 

Inlet Isolation Valve to EPICOR II System - ALC-V043 

One stainless steel, 2", l20V motor operated ball valve is 
installed on the inlet line from the source tank to the 
EPICOR II radwaste processing system. n-e valve is powered 
from the 120/208V Power Panel MP-2-33A and controlled by a 
handswitch located on ..CC-2-33A, Coqlartment 30 and a 
prefilter level probe. Valve position and control power 
availability indications are provided by red, green and 
white indicating lights also located on Compartment 30. 
The three lights will be on while the valve is in an 
intermediate position. The valve is provided with a manual 
override for "close" operation only. Valve ALC-V043 is 
interlocked with valve ALC-V242 to assure that only one of 
these two valves can be CPEN at a time. Valve ALC-V043 is 
interlocked with ALC-F-1 high level to prevent overfilling 
the pre-filter. 

Service Air Regulator - ALC-Vl09 · 

One 3" pressure regulating valve with a 3001 rating is 
installed on the service air header supply to the EPICOR II 
system to reduce the pressure to 80 psig. 

Process Supply Line Valve (ALC-V255) to Prefilter (ALC-F-1) 

One 2" solenoid valve (ALC-V255) with a 150 I rating at 
120°F is installed on the line from ALC-P-1 to ALC-F-1 
between manual valves ALC-Vl91 & ALC-V207, the valve 
ALC-V255 is normally closed unless energized and is inter
locked to close on high level in ALC-F-1. Additionally it 
closes on loss of electrical power or when system is not 
running. 

Off ecec· Water Supply Isolation Valves to ALC-P-1 -
Atc-vo 6 and Atc:v242 

One stainless steel, 2", air operated ball valve, ALC-V242, 
is installed on the supply line from Off Spec Water Receiv
ing Batch Tank CC-T-1 to the suction of Punp ALC-P-1. The 
valve allows reprocessing of. off specification water. The 
valve is powered from the 120/208V Power Panel foP-2-33A and 
controlled by a handswitch located on HCC-2-33A, Compart
ment 3E. Valve position and power availability indications 
function in the SIW!Ie mamer as for ALC-V043. Valve 
ALC-V242 is interlocked with Valve ALC-V043 to assure that 
only one of these two valves can be (FEN at a time. Valve 
ALC-V242 is an air operated ball valve which is energized 
to open. This valve will close on loss of power thus 
avoiding uncontrolled draining of tanks CC-T-1 or CC-T-2. 

' 
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Valve AwC-V086 is a stainless steel , 2" ,· 120V motor opera
ted ball valve which is also installed on the outlet line 
of tne Off Spec. water Receiving Batch Tank CC-T-1. It is 
controlled by a manual hanaswitch mounted in MCC-2-33A, 
compartment 3E .  t3y opening valve ALC-V086 and closing 
ALC-V242 , clean water can be sent from tank CC-T-1 to the 
suction of the transfer punp (ALC-P-5) for transfer to the 
Processed water Storage Tank$ or other transfer points. 

Sample System 

A Sample System is proviaed to Obtain a representative 
sample of tanks CC-1-1 & 2 and the effluents of Prefilter 
AL�-F-1 and Oemineralizers ALC-K-1 and ALC-K-2. 

The samples from the Prefilter and Demineralizers and the 
sample ootainea from the �iscellaneous waste Holdup TanK 
are usee to oetermine the isotopic inventory held up on the 
resin beds and prefilter . The determination is made by 
analyzing the influent ana effluent isotopic concentra
tions, the aifference of whicll is held up on the oed. 1n1s 
information is required for shipment of tne spent contain
ers to tne waste oisposal site. 

A common collection station shielded by an 8 inch thick 
solid cloCK wall is located on the Chemical Cleaning 
duilaing mezzanine, ana is provided for controlled and safe 
samplifYJ. 

Tne collection station consists of lnaividual sample 
stations for CC-T-1 & 2 ,  ALC-F-1, ALC-K-1 and ALC-K-2, and 
a sample sinK. 

Tne sample sink . is provided with aemineralized water for 
the sink spray heaaer ana bottle washi ng. The drain from 
tne sink is routed to tne Chemical Cleaning Building sump . 
Tne sinK is also provided with �ntilation which consists 
of a nood ano auctworK which t� ��- � lnto t� Chemical 
Clean1ng 13uild1f'9 ventilctioc - ··r 

Recirculation of the sample !i· -�m ALC-F-1, AL.C-K-1 ana 
AL.C-K-2 oacK to tne suction of ,.,._(...,"-2, ana the collection 
of samples is controlled oy· solenoid valves. The aoility 
to ootain grao samples is proviaea in the recirculation 
line for tlow verification. Piping for the sample lines is 
1/:l" stainless steel tuoing with compression type 
comectors .  

NOT£: See section 2.1.6 for ootaining a sample from 
CC-T-1 & 2. 

- � -



2.1.21 Aux. Building Clearyp System Air Conpressors 

Rotary air c�ressors ALC-P-7 and 8 (Table 11) are provid
ed as a backup air supply for the EPICOR I I  system, while 
the plant Service Air system is tt-e normal air supply. 
Either of these air compressors have sufficient capacity 
for the operation o f  the Epicor I I  system. These �ress
ors are located in the ventilation l6lit ' s  building. These 
c�ressors are single stage rotary screw, electrically 
driven, packaged units (pre-wired and pre-:PllJIIbed) with 
capacities of 115 and 98 CFM at 100 psig (the c�ressors 
are not the SM!e model) .  

The c�ressors are controlled by local hand switches which 
allow the choice of either START /STtF ( for intermittent air 
demand) or �TINOOUS ( for continuous air demand) control 
modes for flexibility. The units are piped up so that they 
can be used individually when a small volume of air is 
required or in parallel to handle larger air demands. In 
all of the operating IIIOdes ,  · tt-e air pressure in each unit' s  
reservoir i s  automatically maintained within preset limits. 

2.2 Instruments, Controls, Alarms, and Protective Devices 

2.2.1 Cleanup System 

The Auxiliary Building Emergency Liquid Cleanup System is 
normally operated and monitored from control panel 
AlC-PNl..-1 located in tt-e TV Monitor 4: Control Building 
which is a separate prefabricated building. The TV Monitor 
& Control Building is adjacent to the northwest corner of 
the Clemical Cleaning Building. 

Electrical power is supplied to the Auxiliary Building 
Emergency Cleanup System from 750 KVA lklit Substation USS 
2-33 located on the mezzanine floor at elevation J05' in 
the southeast corner of the Turbine Building for lklit 2. 
USS 2-33 was originally the power supply to the Control Rod 
Drive Motors. 4BOV power from uss 2-33 is supplied to MCC 
2-33A located inside the TV Monitor 4: Control Building. 
The HVAC system fan and heaters, the transfer punp, build
ing sump PI.IIIP1 and the 20-ton hoist are powered from HCC 
2-33A. A 480-120/208 Vac, 25 KVA transformer • supplied 
from HCC 2-33A, supplies all other system electrical loads 
from Power Panel tf»2-33A, except heat traces and AlC..P-8 
which are supplied from the control rod breaker (2-43) . 

,,! 
The EPICOR I I  punps are controlled through an automatic 
control unit which provides AUTO/MANUAl. on-orr switches and 
indicating lights for the punps , prefilter and demJ.nerallz
er hi� level alarms, and an ON/OFF switch for the unit. 
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Control power is provided for tne EPl�R 1! solenoid 
operated air supply valves through these lldts. Tne speed 
of the pumps is controlled Dy throttling motor operated 
valves ALC-V260, 261, 2b2 and 26}. A turoine flowmeter 
(ALC-Fl-1) is provided to monitor process flowrates. 

InterlockS are provided from pump control panel to valves 
ALC-v04J, ALC-V�42 ana ALC-V255 such tnat when the pump is 
stoppeo the valves will close, if open. 

All process instrumentation monitored in the control center 
is mounted on Cleanup Panel, ALC-PNL-1. Audiole alarms and 
indicating lignts are provioea on tnis panel for COB Sump 
High Level,  CCd �entilation System TrouDle, � Oharcoai 
Filter Hign Temperature, COB High �xhaust Radiation Level , 
CCd Radiation Monitor Failed, duilding- Radiation Level, and 
ALC-F-1, ALC-K-1 & � Loop Seal now. Remote indication is 
provioeo for tne area radiation monitors and the air 
sampler on the Raoiation Monitoring Panel located adjacent 
to tne Cleanup Panel. A complete · instrument list incluoing 
range and setpoints is provioeo in Taole 12. 

2.2.2 ventilation System 

i .2 .2.1 neating unit & Moisture Separator 

The moisture separator is instrumented witn a oifferential 
pressure indicator and swltcn, ALC-IPI-11 and ALC-�5-11. 
The heating unit (AL�-E-Hl ) is proviaed with a temperatue 
inaicating controller ana a nigh temperature switch. 

Tne temperature indicating controller functions to maintain 
tne heaters energizeo provlaing a neater outlet air temper
ature of no more than l46°r. Shoulo tne air temperature 
rise to l60°F, tne nigh temperature sw1tcn will automatic
ally aeenergize the neaters. 1f the neaters are to oe 
reenergizeo, the reset outton must oe depressed when air 
temperature at tne tnermocpuple crops below the l60°F 
temperature switcn setpolnt .  

Indication o f  operation of the temperature incHcating 
controller ana nign te111perature switches are provioed on 
tne switcnes, DOth of which are located in the heater 
control panel near the heaters on the filtration unit. 

Manual energizing/aeenergizing of the heater control panel 
occurs at fot:I.."2-).>A. Tne neater panel is also deenergized 
automatically Should tne system ventilation fan trip or in 
any otner way fail to maintain minimum flow at the fan 
oiscnarge flow switch. 
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A red light on the heater controller panel indicates power 
availaole to the heater control panel. 

2.� .2.� Filter Unit 

Differential pressure indication is provided for the f ilter 
unit's moisture separator (ALC-E-rl). While a differential 
pressure indication (OPI-11) is provided locally, a differ
ential pressure switcn (OPS-11) will actuate a remote 
" Trouble" ala� warning the operator of a I�stricted flow 
condition existing in tne moisture separator. (Note: The 
moisture separator should be replaced when it exhibits a 
pressure drop of 1" w. g.) 

Two oif terential pressure switches lone not connectea) ana 
a aifferential pressure indicator (OPI-13) are located on 
tne first HCPA filter (ALC-E-f3) in tne Filter Unit for 
lndication ana alarm: OP5-13 warns of a nigh differential 
pressure condition oy actuating the ventilation Unit common 
''Trouole" ala� at 3" ff .G. 
Tne cnarcoal filter is instrumentea with a fire detection 
system. A preala� {TS-15-1 set at 250°r) will actuate a 
local amoer light, a remote high temperature alarm and a 
horn warning of increasing temperature i n  tne cnarcoal 
oed. At 300°F , (remote ccmnon "Trouole" and local rea 
light) alarms will oe actuatea from TS-15-2 - inaicating a Hi 
Hi temperature condition exists in the oed. 

Indication of operaoility of tne fire detection system is 
provided by an "Abnormal Detection" wtlite light, located on 
tne filtration unit fire oetection panel. 

Also provided on the charcoal absoroer is a differential 
pressure indicating controller (ALC-UPI-14). This is not 
connectea. 

The final stage of f i ltration in the filtration unit occurs 
in tne last HEPA filer (ALC-E-F5). In aaaition to oeing 
provioed with local aifferential pressure inoicat1on 
(OPl-16 ) ,  the remote " Trouole" alarm is

-
actuated on a high 

HfPA filter differential pressure of 3" �.G. oy the locally 
mountea Olfferential pressure switch (OP5-16). 

�.�.�.3 Fan Assemoly 

Tne fan assemoly, as previously noted ,  is interlocKed witn 
tne 60 Kllf neater. A control interlock is provided throu� 
the fan and heater c ircuitry sucn tnat tne neater may not 
oe energizea unless the fan is running. A flow indicating 
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switcn (F 15-17) on the aiscnarge of the fan provides a 
safety interloc�: if .tne filtration unit is operating and 
the aisa�arge flow of the fan falls below 4, 000 cfm, the 
heater and fan moitor will trip. FlS-17 is also tiea into 
the c01m10n, remote panel mountea "Trouble" alam. The fan 
is started and stopped from MCC2-J3A. 

2.2.Z.4 Radiation Monitor (Controls) 

Tne Raoiation Monitor (ALC�-18) is energized and aeener
gizea locally at the monitor cabinet . Separate control 
switches are provided: one of the unit itself and another 
for the monitor sample pump. (Note: fAiring operation of 
the Onemlcal Cleaning Building Ventilation System, the 
Raoiation Monitor must be energized at all times) . A 
"Power Available" light is proviae on the unit. 

Local 1na1cat1on of the ventilation exhaust particulate 
and/or gaseous activity level is provided on the monitor. 
nemote inoication of the ventilation exhaust activity 
levels is provioed on the panel in the control sneo. At a 
level of 200,000 CPM particulate, 40,000 CPM iodine, or 
100,000 CPM noole gas the High Radiation alarm will sound 
on tne panel in the control shed. 
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3.0 PRIN:IPLE t«lOES OF' IPERATION 

3.1 Startup 

3.1 .1  Ventilation System 

Prior to startup of this unit, the marual d�ers ALC-E-Dl 
and 02 shall be checked open. Ensure that the radiation 
monitor is energized and operl\tional. 

When the fan is started (at MCC2-33A) ensure sufficient air 
flow exists (approx. 4000 CfM mininun) through the unit 
before energizing the heaters (tt>te: Heaters should not 
energize if  insufficient air flow exists) . ·A fter startup, 
verify that ventilation unit temperature, flow and activity 
indications are nomal before leaving unit unattended. 

NOTE: Start push button will have to be depressed and 
held until flow increases above lower limit or 
fan will . trip. 

· 

3.1.2 Cleanup System 

Initial startup of the Auxiliary Building emergency Cleaoop 
System will be with the Prefilter and Demlnerallzers eq,ty 
of liquid. The Chemical Cleanup Building Ventilation 
System shall be in operation prior to operating the cle� 
system. 

Before contaminated liquid flow is initiated the line 
between the source tank and ALC-V043, or the line back to 
CC-T-1 throug, valve ALC-V242 is primed with demineralized 
water. Motor operated valve ALC-V043 or solenoid valve 
ALC-V242 is then opened and Epicor II � ALC-P-1 is 
started by opening the air motor air supply valve 
(ALC-Vl85) . Uquid waste is �ed from the source tank to 
the Prefilter, ALC�-1, until the prefilter tank is full 
and the � stops on high tank level. Epicor II Punp 
ALC-P-2 is similarly operated until Cemineralizer ALC-K-1 
is full and ALC-P-3 is operated until Oemineralizer ALC-K-2 
is full. The- air supply valves ALC-VOll, V028, V025 & V022 . 
for Epicor II  �s ALC-P-1 thru 4 respectively are 
throttled to maintain a balanced flow of about 10 gpm 

· through the prefilter and demineralizers. 

�: The initial batch quantity will be determined by 
the efricierey of the deminerallzer resin charge 
and may requi�e a change in resin coqlc3ition 
and/or flow rate to effectively process the 
radioactive waste water. 
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sos Polishing Startup 

Prior to startup for the sos Polisning Mode, . the 4 x 4 
liner- and top snielding for AUC�-1 will have to be removed 
ana replaced with a 6 x 6 liner. 

In aodition, tne resin mixes in ALC-K-1 and ALC-K-2 will 
have to oe changed to suit the 50S Polishing service 
requirements. 

All other Startup procedures are the same as those iden
tified in Section 3.1.2. 

3.l Normal Operation 

J • .t • .l 

3.�.2 

Ventilation System 

During normal operation, tne ventilation unit should 
require little operator action. The unit snould be 
periooically checKed to ensure that inaicatlon is operable 
ana tnat temperatures, flows and radiation levels are 
witnin the normal ranges. 

· 

Increasing differential pressures across the moisture 
separator ana HEPA filters are an indication that the 
components are retaining dirt, etc. These components 
should be replaced as required - to ensure that flow through 
the ventilation unit is maximized. 

-

Tne radiation monitor ana recorder should oe checked 
periodically and reviewed for evidence of trends indicating 
that increasing levels of activity are being discharged. A 
trend snowing increasing discharge activity. levels can be 
inaicative of carryover from the filter unit and should be 
treated accordingly. 

Cleanup System 

Once the flow rate is e�taolished for the process, tne 
system operates automatically by starting and stopping the 
pumps {ALC-P-1, " '  3 and 4) in order to maintain the proper 
level in the process tanKs. Instrumentation is orovided on 
tne control panel to monitor system parameters ano to 
oalanc:e tne system to minimize pump cycling. 

Upon completion of processing one batcn, Transfer Pump 
ALC-P-!-. is started to recirculate at least three tanK 
volumes of water through tne Clean water Receiving TanK 
at'ter wnicn a sample is drawn for analysis oy the TMI water 
cnemistrt laooratory. water acceptable for discharge will 
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3.3 Shutdown 

be pumpea to the TMI un1t 2 Liquid Waste Oisposal System 
for further sampling and monitored aischarge ,  or to a truck 
via the trucK fill station hose connection or to the 
Processed Water Storage Tanks. Out of Spec water will oe 
pumpeo to the Off-Spec water Receiving Batch TanK for 
reprocessing. (See para. :l . l . 6  and 2.1.  7 )  

Normal operation i s  the same whether the system 
is being used in the Auxiliary Liquid Cleanup 
tt:Joe, or in tne SOS Polishing Mode. 

3 . 3 . 1  Ventilation System 

The purpose of the ventilation system is to ensure that all 
air leaving the O'lemical Cleaning dullding is filtered and 
monitored for radiat1on. Shutaown of the ventilation 
system will precluae filtration and monitoring of the air 
ana shoula not oe performed unless oictated oy other 
casualty/operational considerations: To shutdown the 
ventilation unit, deenergize the 60 t<W heaters, fan 
lAl..C-E-1) and raaiation monitor from their respective 
ore akers in ....:c 2-33A. 

3.3.2 Cleanup System 

Tne system is shutdown and flow _ through the process system 
stoppeo oy closing the air supply valves to fpicor 11 
Pumps, ALC-P-1 througn 4. To snutaown the system upon 
completion of processing a Datch, the pumps are secured and 
tne liquid supply valve Al..C-V043 or ALC-v086 is closed. 
Valves Al..C-V�42 and ALC-V255 close automatically as pawer 
is shutoown. �lose ALC-V277 to prevent syphoning of the 
secona oemineralizer to CC-T-2. 
Tne system is shutdown and the affected unit replaced when 
eitner the radiation monitors on the prefilter or tne 
oemineralizers indicate the ooit nas collected a quantity 
of material wnich is limit eo by snipping regulations, or 
system sampling inoicates that the resins are exhausteo 
cnemically. To replace one of the units, the tank is 
emptied of water, the three hoses, the level prooe cable 
ano tne DUOoler unit disconnected from tne tarA<, ana the 
remotely operateo noist used to transport the prefilter or 
oemineralizer to the outside of tne Chemical Cleaning 
Building to the transfer cask. Tne replacement unit is 
tnen installed, the hoses, tne level probe cable ana the 
ouooier line reconnecteo ana the system started as oescrio
eo in paragrapn 3 . 1 .  Eacn can nas its own level prooe 
wnicn will oe discaroea -itn tne can. 
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NOTt:: Snutdown is the same whether the system is oeing 
useo in the Auxiliary duilding Liquio Cleanup 
mode or in the 50S Polishing mode. 

' · "  Special or lnfrerpent Operation 

).4.1  

3 . 5  Emergency 

Filter Changeout 

When a filter bank requires cnanglng, the Aux. duilding 
t:mergency Liquid Clean-up System should oe shutdown. The 
ventilation system snall oe in operation during the filter 
change-out. 

3.�.1 LOSs of �emical Building Ventilation System 

3.5.2  

On loss of  tne Chemical Cleaning Building Ventilation 
System, the Auxiliary Building Emergency Liquid Cleanup 
System shall oe Shutdown, and the Chemical Cleaning Suila
ing sealed. 

LOSs of Electrical Power 

On loss of electrical power to the Chemical �leaning 
duiloing ..CC 2-33A, EPICOR 11 Pllnps ALC-P-1, 2, 3 & 4 will 
automatically stop as the solenoid valves on the air supply 
l ines fall closeo on loss of power. Valves ALC-V043 ana 
Vll86 fall "As Is". valve ALC-V��5 fails closed. Valve 
AuC-VL4� fails closeo on loss of power to stop flow from 
tanK CC-T-1. If flow througn the r.ystem is from the Misc. 
waste rioldup Tank, WDL-T-2, operator action is requi red to 
close valve W�L-V2628 .  ���� �· ! l  be lost to Ventilation 
System 601<1'f heaters, elCnaust fan a • .  1 radiation monitor. 
Tne ventilat1on unit inlet ana outle� dampers snoulo oe 
closed . lnls same proceoure snould oe followeo in the 
event tnat only tne exhaust fan is lost. 

lln loss of power to the 2-413 supply, oackup air supply and 
neat traces will not De available. 

wnen electrical power is lost, place all automatically 
controlleo equipment to the manual OFF position. Then, 
wnen emergency power is availaole, restart the · system. 

3.5.3  LOSS of  System Air 

Loss of System Air will cause tne Epicor II Pumps to secure 
u�til eltner the system compressors can be put into service 
or tne �ervice Air System can be returned to service. 
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NOTt: Epicor II uses in-plant service air as normal 
supply air. 

3.5.4 Fire 

3 . 5 . 4 . 1  Ventilation System 

Snoulo tney become too hot. t� charcoal absorber Deds in 
the ventilation unit coulo ignite. Upon verification of 
ignition of tne Charcoal oed. the manually actuateo fire 
protection sprays shoulo oe cut ln. 

3.5.4 .� Cleanup �ystem 

1 f a fire occurs in tne W Monitor Control duilding the 
sprinKler system will automatically initiate. The Chemical 
Cleaning Building is provided with a hose station on the 
mezzanine for manual firefighting. 

4.0 HAlAROS � PHi�UTIONS 
Since the system is handling radioactivity contaminated fluids, all 
appropriate healtn physics precautions must oe ooserved during operation 
and maintenance. unoer no circumstances will aischarges be maoe to the 
environment «ithout proper authorization. 

Tne Cnemical Cleaning Building Ventilation System will process potentially 
contaminated air. As such, any operations or maintenance associated with 
tne system should fully incorporate appropriate Health Physics 
guiaelines/requlrements. Any solid or liquid ventilation system waste 
must oe sampled ana cleared oy HP oefore release to environment. 

ensure tnat positive verification of cnarcoal oea fire exists before 
manual initiat1on of fire protection spray system since water will oamage 
tne cnarcoal bea. 

f lushing connections are provioeo at various locations in the system ana 
previae a means for reoucing tne radiation levels in the piping. Flushing 
snoula oe exerciseo wnen maintenance is performed. 
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FUnp Oetails 

Ioenti fication 

Nunoer lnstalled 

Marufacturer 

fo1oae1 no. 

Type 

TAdL.f 1 

EPCIOR 11 P� 

MaXimiJII rateo capacity at � psi air supply 

Operating point capacity at 90 psi air supply 

Max. air pressure ,  psi 

Luoncant 

- Xl -

ALC-P-1, 2 ,  ,, 4 

4 

warren Rupp U> .  

SA 2-A 

Double opposed diaphragm 

1� GPM at 45 Ft of head 

20 GPM at 170 Ft of nead 

125 

Oil 



Pulp lletails 

ldenti fication 

Numoer Jnstalleo 

Manufacturer 

Moael No. 

Type 

Standara Material Oes1gnat1on 

Ratea Speed, rpm 

�ated Capacity , gpm 

ttateo Total Oynamic Heaa, Ft 

Snutotf rieaa, Ft 

Llesign Pressure ,  t..:asing, p�ig 

ues1gn Temperature , °C 

Luoricant 

Motor LJetalls 

Manufacturer 

Type 

Enclosure 

Ratea Horsepower, riP 

Speed, rpm 

Luoricant/Coolant 

Power Requirements 

Power Source 
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ALC-P-5 

1 

Ingersoll Rand 

} X 2 X 10 Type HOC, Group 2 ,  
Al"61 A60 

Horizontal Centrifugal 

Col. 01 

17.50 

200 

90 

121 

200 

110 

SAE 20 or 30 Oil 

Goula Century Elect. Oiv. 

F-e 

TEFC 

10 

1700 

Grease/air 

IlBOV AC/12 • .5A, } Phase, 6()1Z 
foCC-2-33A 



Tan1< Details 

Identiflcatlon 

Numoer lnstalled 

Manufacturer 

J.nstallation 

Outs1oe aiameter/neignt, ft-in 

Snell tnlcKOess 

Snell material 

Design pressure, psi 

TAtl..E 3 

FILTERS 

PRiFlLTER 

At.C-F'-1 
1 

EPI.;QR 

Vertical 

6 1011 X 61011 

l/4" 

Caroon Steel 

2 

Resin Filters (Traps) 

Tam< Details 

J.oentiflcation 

Numoer lnstalleo 

Manufacturer 

.tnstaJ.J.ation 

Uutside diameter/neight , ft 

Snel.J. material 

Uesign pressure, psi 

- 32 -

ALC-f'-4A, a ,  t.: 

3 

Capolupo & Gunoal, Inc. 

Horizontal 

10 )( �8 

PVC 

J.llU 



.1dent1ficat1on 

Numoer Installed 

Manufacturer 

!nsta.Uation 

Outsiae alameter/neignt, inches 

She.11 tnicKness, inches 

�eH matenal 

Design pressure, psi 

Particle size rating 

TABLE J (Cont 'd) 

� f"ILTERS 

- .3.3 -

ALC-F'-5 

1 

Pall Trinity Micro Co� .  

Vertical 

7 X .34 

0.165 

SA-Jll TPJU4 

150 

1 m1cron, naninal 



fan1< lletaUs 

!oent1f1cation 

rt.moer lnstaUea 

Haruracturer 

installation 

Outsioe diameter/height, tt-in 

Snell tnicxness 

Snel! matenal 

Uesign pressure, ps1 

- 34 -

ALC-K-1, ALC-K-2 

2 

EPlCOR 
Vertical 

6'0" X 6'0" (ALC-K-1) 
4 '0" X 4 ' 0" (Al..C-K-2)• 

1/4" 

caroon Steel 

2 



TAdL.E 5 

Mlsctu.ANeWS "ASTE HO..O-lP TANK 

TanK LletaUs 

Ioenu fication 

f4anufacturer 

Capacity - gallons 

1nstallat1on 

Outsloe diameter and lengtn, ft-ln 

Snell material 

Snell tniekness, ln. 

Uesign temperature, °F 

Design pressure, psig 

Oorrosion allowance, in. 

oosign code 

uaae stamp required 

- }!) 

w�-T-2 
Ricl'l!IOnd engineering Co. Inc . 

19,518 

Horizontal 

10' - � l/4"; 32' - 4 5/8" 

SA-:l40, 304 S/5 

3/8 

150 

20 

0 

1968 ASME ,  Sec. 111 , �lass 3 

A5f.t Cooe 



TAtl..E 6 

• CLtAN WATER RECtlVING TANK 

TanK Details 

ldentiflcation 

tt.rnDer lnstalleo 

Marufacturer 

�apacity - gallons 

Installation 

Outsiae aiameter & height - ft 

Snell material 

Snell tnic�<ness 

Oesign pressure 

Corrosion allowance 

Coae stamp required 

• Rlnse Hola Tank for U.T.S.G.  cnem. Clean Sys. 
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CC-T-2 

1 

Cnicago Bridge & Iron Uo ,  

133,689 

vertical 

L5' - 35' 

304 Stainless Steel 

3/16" to 3/8" 

Atmospheric 

0 

No 



TAa...£ 7 

• l:f'F-SPiC WATER RECflVING/aATCH TANK 

Tan�< lletails 

loenti fication 

Numoer 1nstalleo 

Manufacturer 

�apacity - gallons 

installation 

llutsioe oiameter & heignt, ft-in. 

Snell material 

Snell tnlCKneSS 
Oesign temperature , °F 

llesign pressure 

Corrosion allowance 

�e stamp requireo 

C:-T-l 

l 

Chicago Bridge & lron Co. 

85,978 

Vertical 

21 ' -10" & 39'-0" 

J04 Stainless Steel 

�OF 

Full vacuum to 75 psig 

0 

Yes 

• Unemlcal Cleaning Solution TanK for 0 . 1  S.u. unem. Clean Sys • 
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TAa..t: 8 

SlW P\.W 
pHEMICAL CLEANlNU �lLDlNG 

Pulp Detail 

loent1f1cat1on 

Numoer lnstalleo 

Ma�racturer 

Mooel No. 

type 

�tea speed, rpm 

�ated capacity, QPQ 
Rateo total neaa, ft 

M1n. Suomergence required 

uesign pressure ,  casing, psig 

Design tenperature , uf 

Luoricant 

M1n. Flow requirements, gpm 

Motor uetails 

Ma�facturer 

Type 

C::nc1osure 

Katea Horsepower, HP 

Speea, rpm 

LUOrlcant/Coo1ant 

Power Requirements 

Power SOurce 
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CC-P-2A 

l 

Goula 

3171 

Vertical 

3600 

100 

250 

1 Foot 

�0 

450 

water 

General Electric 

Vertical Induction 

TJC 

20 

3600 

Grease/Air 

480v AC, 3 Pnase, 60 HZ 

� 2-33A 



Nunoer Jnstalleo: 

Manuracturer: 

Moael: 

Capacity: 

Total uft: 

Speeo: 

Hoist: 

Trolley: 

Control : 

tioist: 

Trolley: 

Power �pply: 

Ulntrol Voltage: 

Control Station: 

TAa.E � 

�AAIL HOIST S'fSf� 

1 

Harnisehfeger, Inc . ,  P&H 

136CS2JE 

� ton 

25 '-611 

20 F'PH maxlnun (9� loao) 
10 FPM medillil 
5 FPH low 
1 FPH creep 

50 FPH 

�ad - SpeecJ 

Single SpeecJ 

460 v AC ,  3 Phase, 60 HZ 
K:C 2-33A 

110 V AC 

Local and �mote six pushbutton pendant control ; deaoman type element 
control 

�evulg: Four part single reeved 
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• 

TAa.E 10 

CH£MICAL CLtANlt-(1 SUlLDit«:; VENTlLATIOO SYST£M NAMEPLATE DATA 
HSA Filter \Xlit 

1o�ntification NO. ALC-£-Hl 

60� Onromolax Heater Unit 

4&Jv, 3 Phase, 6U Hz 

�t. r-unoer SCCP-080-3480 

Type � 0-800 °F Temperature Uontroller 

Type � 0-dOO °F �ign �imit witn Manual Reset 

Internal 1naustrial Fan 

1aentiflcatlon No. ALC-E-1 

8000 CFM Fan Unit 

}I) HP 

460 volts AC, ) Phase, 60 � 

10 Numor P28G353G-G7-XD 

Vlctoreen d40-) Ot t Line Et fluent Monitor 

) Cnannel Reaaout - gaseous, particulate, ootn 

llu volts, AC ,  1 Anase, 60 Hz 

self containeo sample/return pump (4 cfm) 
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loentificatiCJl 

Numoer Installed 

Vendor 

Type 

Mooel No. 

�apacity (�FH � PSIG) 

Rateo Motor, t-P, RPM 

Power Source 

TABL� ll 

AIR �S 

ALC�-7 

1 

ALC�-8 

l 

Le Roi (Dresser Industries Inc. ) 

Single Stage Rotary Screw 

30SS 

115 ., 100 
110 G 1�5 (Max . )  

JO, 175!> 

460V, J Pnase, 60 Hz 
MCC 2-JJA 

- 41 -

25SS 

98 a 100 
!115 � l25 (Max . )  

25, 1760 

460V, J Phase, 60 Hz 
Power Panel fOP-w2 



TAOLE 12 f>IOe 1 or 8 

INSTJUejTAfl� AHJ a»>AI1. 
.. 

llf'\JT /SPP/4 
TAC I(). SERVICE LOCAH� SU'PLIEA lalEL 1(), OJTI'UT /SCALE SET POlHT 1104M(S 
-.c-A£-1 EPICXlA 11 Sys. influent Plpil'lg UH -�1o- G-lCXXJM(I/04 N/A 

conduCtivity cell U�l-02 

AU: -Al-l EPlCXlA 1: Sys. Influent 
conduCtivity indicator 

ALC..fM..-1 L6H 707)-l.Cll- G-lOOOMC/04 "'" 
120-001 

ALC-AE'-) �-K-1 dealn. effluent Piping UH 4909-lG-U- o-l«XXMCl/04 H/A 

conduCtivity cell 088-l-c2 

ALC-Al-) ALC-K-1 l"f!'lln. ertluent AL.C-M.-1 L6H 707)-l.Cll- o-l«XXMCl/04 N/A 

conduCt� .lty llldlcator 120..001 

ALC-1£.-4 EPICOR II Sya. effluent Piping UH 4909-lo-44· O..l«XXMCl/04 MIA 

conduetl\lty cell 088-1-'>2 

ALC-Al-4 EPicop II Sys. effluent ALC-M.-1 UH 707}·1-0ll· o-lOO()M()/04 H/t. 

conduethlt;· indicator 120-001...000 

ALC-1£.-6 ALC-K-1 delln. effluent Piping L6H m4-l-l.Cl G-14 "'" 
pH cell 

ALC-Al-6 ALC-K-1 cain. etrluent ALC-M.-1 LAN 707)-l.Cll- G-14 MIA 

pH lndlcator 120-001 

ALC-A£-7 EPICXlA 11 Sys. effluent Plplng L&H 7774-l-l.Cl o-14 H/A 

pH cell 

AU:-Al-7 EPIOJA ll Sys. arfluent Al.C-$'M.-l L6H 707)-l.Cll- G-14 H/A 

pH lrc:llcator 120-001 
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fASl£ 12 Page 2 or a . .  

tHSJIUEHfAflON Nl:J C04fAilt. 

lH'VTISPAH 
fAC HO. SERVICE UXAflON 5LA'li£R IGlEl NO. QJTPUf r.;cau: SET POINT R£MNttS 
U..#E-1 a:-T -2 lnle t f 1.olo Pip� HOrter ICJ l/4 2.5-29 Q'M NIA 

turtlw flott •ter ,� 
ALC-I"Ql-1 a:-T-2 inlet flow AL.C-4'N. -1 Hotrer UUPATA 0..99, 999, 999 CAL NIA 

tote llzer /iniJte.tor o-� 

au:-f'E-2 a:-T-2 o!sct.rge p�� F'ollboro OP-I"TT O..UlO Q'M NIA 
flow odtlce plltl 0..25()- .c. 

AU:-F'T-2 CC-f-2 dliiCIWrge AU:-40-1 F'oaboro HE 1304- o-UlO• .c. NIA 
flow trensalttlr 11 H2-o\-£ ·-:l) IWlC 

Al.C-tY-l CC-T-2 CUschlrge flow AU:�-1 F'oaborn 66AT� • to 20 IWlC NIA 
sqAre root c:onverter 

ALC-I"Q-2 ct-T-2 dhchlzoe ALC�-1 Flatwr ' �2..£T •-20 IWlC N/A 
tlott tnte<;�ntor Porter o-to7 TPM 

ALC-Fl-2 ct-T-2 dlschlrga ALC�-1 F'latwr ' '1-ll71 •-20 IWX NIA 
tlow lrcl�etor Porter 0..100 Q'M 

ALC..f"f-4 CC.T-2 dlsd'er"Qt Al..c:-M.-1 Foxboro 6lo-AT-oJ 120V 60 Hz 
t low power III.ClPl y ._20 IWX 

AL.C-U-1 cc-r-1 tat* level �-1 f'oxboro 257P-1C ·-20 IWlC 
lrcllcator O..l8 tt 

ALC-U-1 CC-T-1 tat* levtl LoCal f'oxboro H£1304- ·-� N/A 
t lW\SIIlt te r 11 H,_A..£ O..J40" H;.:O 

2••-..eo-
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TABLE 12 Pege J or 1:1 . .  
JH5Tru€HTAT 1()4 /IHl �TAOL 

Vf'UT/SPAH uc hO. SERVIct: UXATJON SU'PliEA MOOR hO. QJ TPVT /SCAI.£ SET POINT �s 
ALC-U-1 a:-T-1 tank level Al.C..ft.L -1 Foxboro 610AT-l6 l20Y 60 IU N/A 

trensll. ,_ �ly 4-20 MAOC 
ALC-U-2 a:-T-2 tank level ALC-PN..-1 Foaboro 2S7P-1C •-2DWJC 

IrcUc:ator o .. , rt 
ALC-l.T-2 a:-T-2 tank level LDcal Foxboro NEln-

a-.
14;.;t 

N/A 
t r8nSiai tte r JI H2-A-) 4-20 a•.-2a• 

ALC-lY-2 a:-T-2 tank level ALC..ft.L-1 Foxboro 6lOAT-oJ l20V 60 Ht N/A 
t nnsll. ,_ II.ClPl y 4-20 MAOC 

ALC..U.l Chell. Clean. Bldg. 
5Y1P level switch 

LDcal Warrick 2e1ro o-n rt. J6 1/4 ln. Below �ntg. 
48 1/t In. rece. 
90 l/8 ln • 

. 
AL.C-lAH-1 a-. Clean. Bldg. Al.C..ftoL -1 ROO£STER l6 114 ln. Below �nt.g. � H1 alant rece. 
�1-1 ALC-P-S dJ �.etvge ALC�-1 Artrur u.s. cage D-1�1C N/A P\lrctued •lth � 

pressure ;,age Moore 1981 sell ' CIP1llary. 
Al.C-Pl-2 Servlce a! r  AL�-1 Attrur u.s. Cage O..l�lC N/A 

pressure gage Moore 1981 
ALC-F'1-l ALC-P-S seal water LDcal F1stwr ' �llS2W/S 0..14.9 a'M N/A t1 ow lMic:at.or Porter 1-1� ' � D-HD 

IIT4000 
ALC..$11-l Dlaln. nte r t-e.:le r ALC-ACL-1 Arthlr u.s. Cage 0..160 PSIC N/A 

pressure gage Moore 1981 
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TABLE 12 Ptoe • or 6 
. .  

INSTAUEHTATIQif /IKJ �TROL 

TAC hO. SERVIa: LOCATIQif Sl..I'PI..IER tOlEl. 1(), 
lN'Ul/SPAH 

ClJTF'UT /SCALE S£T POINT R04AAKS 

-...:..J>l-: CC..J>-2A disct.rge �-1 Artrur u.s. Cege �160 PSIC N/A 
prcswre g.ge Moore 1981 

�1 AU:-F-1 g-. detector Local 
Clert shJ.eJd) 

Vlctoreen 8ot7-l 1-10,000 RDV ft NIA 

AI..C4t4-2 Al..C-F-1 o- detector 
( right Sl'lleld) 

L.oc:al Vlctoreen M7-1 1-10,000 R04Mt HIA 

A�l AL.C4C-l g ... detector Local 
(lert shield) 

Victoreen M7-1 1-10,000 RD4Mt HIA 

Alc-41H_. AU:4<-l g- detector Locll 
(right shield) 

Vlctoreen M7-l 1-10,000 R04Mt HIA 

AU:�.5 ALC4<-2 ������� detector 
Uerl sh eld) 

LOCIJ Vlctoreen 647-1 1-10,000 R04Mt HIA 

AU:� ALC4<-2 g-. detector Local Vlctoreen M7-1 1-10,000 R04Mt N/A 
(right shield) 

AU:�7 tc-T-2 inlet flo. l..oall Vlctorcen Ml-lO 1-liV O'M N/A 
g-. detector 

� Are• Mon.l tor - L.oc:al PretUter Vlctonen 647-1 0.1 to liD lfVlft NIA 

ALC-It4-' Are• Mon.l tor - Loc:ll Victorcen 6.57-lO 0.1 to 1(£.5 lfV)ft NIA Mezzanine 
ALC�lO Are1 Mon.ltor - F'ield 

TIM Aru 
Vlctoreen 857-lO 0.1 to lc:£.5 lfVlft NIA 



TABLE 12 Pege ) ot 8 . . 

1NSPU4£1HATIOH llaJ lnfT'AOL 

TAC ICl. SERVIa: LOCATION SlA'l iER IGl£L 1(). 
llf'U TISPAH 

QJTM/SCJLE S£T PUIHT �s 
�11 A�• Nonlto: - field 

Sulp Area 
vtctoreen 8)7-)0 0.1 to 100 � HIA 

Al.C�l2 ctB Air F"1eld Vlctoreen 841-2 SYS H/A 
�ler 

Al.C-ltll-1 llc-F-1 o- reeo-out 
(lett lh.teld) 

Al.C.a&.-1 vtcto� 856-)0 
&46-2 

1-1o.ooo RDVtfl H/A 

AL.C-ltll-2 AU:-1'-1 o- reao-out �-1 Vlctoreen 856-)0 1-10.000 RDVtfl H/A 
( dght lh1ele3) 846-2 

AL.C-flMI·l Al.C4<-l 
J

- read-out ALC-4'M.-1 Vlctoreen 856-)0 1-1o. ooo RDVtfl HIA 
!lett 1 eld) 846-2 

ALC...flMI-4 Al.C4<·1 o- read-out ALC-4'M.·1 vtctoreen 856-)0 1-1o.ooo ROc� HIA 
( right Sllield) 846-2 

ALC-flMI-) AlC4<·2 o- fiiO·OUt 
(left al\leld) 

Al.C-4'M.-l V1ctoreen 856-lO 1-100 RDVtfl HIA 

Al.C-41MI-6 Al.C-IC-2 g-. reao-out �-1 
( r1Qht lh1eld) 

victoreen 8'-6-)0 1-100 RDCMl HIA 

AlC-41MI-7 CC-T -2 !nat flow �-1 Vlctoreen &42-11 l-1DE7 CAl HIA 
g-. rues-out 

AL.C-41M!-8 Area Nonitor AL.C-f'N..-2 
Aeaoout.Prefllter 

Vlctoreen 846-2 0.1 to 10E7 lf!M HIA 

AL�I-' Area Nonltor AU:-m.-2 
Aaldout.-zun1ne 

VlctOtMn 8)6-)0 1 to ltD 1«/H HIA 
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TABlE 12 Pege 6 or 8 ' . 

lHSTAUEHTATI!»I All) a»>TROL . 

Uf'UT/SPAH fAC IO. SERVICE l.OCATrt»f SlA'LlE'R ICDEl 1(). OJTPUT /SCAl£ SU POIHT R04MKS 

u..a.r-1o Aru NDn!tor ALC�-2 Vlc:t.oreen 8"-30 1 to lOE.5 lfVH NIA �-T .. arwa 

Al..C-,IU-11 Area NDn1 tor Al..C-N.-2 V1c:torMn 8"-JO l to lOE.5 lfVH 10 lftMI Rndaut...Sulp Ull 

A&...Ca41-12 COl Air Al..C-N.-2 v 1c:t.o reen S.1-2 SYS 1 to 106 cpe HIA 
Sallpler Raedaut 

Al.C-rl-1 Influent T�. lndlc:at.or l.oc:li 1 

ALC-TS-10 E 1. Hlater T eiiP S.ltc:h F'Uter t.nit Olrc.lox C76 AK-1200 l60"f" 
106-20-AA 

ALC-TIC-10 E1. Heater TIIIIP lnd1c:et.or Filter t.nit 0\tuMlOII o-?«F 1·"•F' end Control 

ALC-G'I-11 MoJ.sturw Seperetor Filter t.M!lt MSA o-1• we. NIA 
DP lrd1c:ltor o-r we. 

AI...C4'5-ll Moisture Seperetor F'llter t.nit DWYER 182--2 o.s-2• IIC. 1.  JS• we. 
DP S.ltc:h 

AL.C-a>I-U teA Fllter DP lndiat.or F'llter t.nit MSA a-.• IIC. NIA 

ALC-QPS...U to. F'11 te r DP S.l tc:h Fllter t.nit DWYER 1824-, 1.,_,. IIC. ,. liC. 
ALC-TE-U O.rcoel rtlter T� f'llter t.nit MSA u .... t 
Al.C-TS-15-l Ow rc.oal f'll ter T IIIII F'Uter t.nit MSA 

S.ltc:h for H1 Aluw 
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TABLE 12 P8Qe 7 or a . . 
1HS TIU£HTA T lCH � CX»>rROL ·•. 

TAG I(). S£RYIC£ LOCATICH 5Lf'PI..I£R ICXlEl. I(). 
IN'UT/SPAH 

llHPUT /SCAlE SU POlltf AOWOcS 

AU:-TAH-1� O,.rcoal TIIIP. Ala� ruter Lnlt 

AU:-TAH-156 O.rcoal T 111P, Alll'll AI.C-4'M..-l 

At..C-Ts-1,_2 o.rcoa1 ruter r� rutu Lnlt ICSA J2)•f' 
AU:-T Atti-U �_,.. O,.rcoal f'!lter Lnlt 

Adsortllr TIIIP. 

Al.C..a'l-16 teA f'Ut.er DP Jrcllator ruter Lnlt MSA a-.• IIC. 
Al.C-a's-16 t£PA ruter DP Sdtch rtlter Lnlt MSA 1,,_,. IIC. ,. we. 
ALC..n-17 Eldllust now Ele.nt Ou:t 01et.dcn Nft-76 O.C.J• IIC. 

(o-&000 act•) 
ALC-rlS-17 Exhluat f'low Jnalcator LOcal DIVER o-c.s• ��e. o.t• .... lnd S.1 t.c:h o-c.s• .c. 

AL.C-a:-18 e:at.ust Aelatlon OYct NC SC-2X2 
Oet.ec:t.or 

�1-18 Uhlust Aelatlon Control NC N4-22lFICR to-to' cc:- :200,000 � ParUc:ulate 
ltw11cet.or Bulldlng ... ,.,. 40,000 cp. Iodine 

100,000 � cas 
AU:-M-18 b'-ust Aelatlon control vJctoreen 

Rec:oroer Bulldlng 

ALC-LIA-19 Alr rlltretlDI'! 1.)\Jt 
Troutlle 

AU:�-1 Rocl'ester (Later) 

AU:�20 Alr F'lltretlon Lnlt. 
f'en Control 

MCC CE 01.-2940 
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TAa.E 12 �>.ge 8 or 8 
. .  

IHS TRI.JoEN TA Tl ()I At() (l)NlROl .. . 
llf'UT /SJ'AH 

TAC Nl. SERVICE LOCATI()I Sli'PLIEJl IClOEl. Nl. QJTPUTJSCALE 5£1' POINT �s 
AL.C-U-21 Loop Seal La�l High &.oc.l Bill 2� 2·112• 

ALC�22 Clet-011 Rid. �-1 Rochester rroa AM-l-12 

Trouble 

Al..C-I'C-2) u. Blds. Uquld Cleen P1plrQ HIA 

� SlllpllrQ S)'Jt. now 
ALC46-24 Tenk CC.T·U2 AL.C-M.-1 CE 012940 111\.8 

Selector S.ltch 200A COnt.ect 
Le�l lllterlock 

HIA Al.C-1'-1 Le�l Field CAP..Q.JI (Later) (Later) Hlgt)-�· rroa Controls alr aupply 
=ntroller tq) 0, tll'lk to ALC-P-1 

Low-12• rroa 
top or tank 

HIA Al.C-'<·1 Lewtl Held CAP..Q.JI (Later) • Controls alr aupply 
controller to AlC-P-2 

HIA ALC-4<-2 Le._el Held CAP..Q.JI (Later) • Controls alr IUPPlY 
controller to ALC-P·l 

HIA Al.C-1'-1 H1 H1 � CAP..Q.JI ,. rroa tq, 
Le�l Alan COntrol l)l!t or Unk 

HIA Al..C-K-1 H1 Hi CICt-Qit CAP.QM ,. rroa top 
Lewtl Alan COntrol l)\1 t or tlllk 

HIA Al..C-K-2 H1 H1 Clp-QM\ CAP..Q.JI ,. rroa top 
Le�l Ale.- COot rol l)l1 t or tank 
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lABLE U 
EPI� 1 1  RAOIIASJE f'ROC[SSlNC SYStEM 

AUX. BUlC. O€RCOCY LIOJlO ll..EAH..P I(I)E 
OVEJI.fU CBX.CUYES: (I) AchUVI surrtcJently h!gh OF's to rel11se proc.ssed water 1t 10 CPM to 11Usry tech. ICMIC· crllerie. 

(b) Precess Wlter et 10 CPM. 

( c )  MJ�lza persomel pPOsure. 

(d) Process dter et tte lowest possible cost. 

SfECll' IC OBJECUVES: 
PrU:eu 
vessel 
Contect Clllons 
ReieUon Processed Total 
Level to ReiCh IUII:Iar or Projected 
O'angeout ctengeout Container a Shlpplng 

Container Vessel Sire Priq� PIJ!l!!!se C!!1!2slt1on CTHerla Criteria Re!!!lred�5� Cal!SJ!!� 

Pege 1 or 2 

11 PrerUter/ 610 x 6'H 1. HI �val Mbed Cation 1 ,000 R/Hr. 25, 000 )2 Large �Uty 
Del!n. 2. ott-er Cation Resin on top/ ( 1 )  (6) 

�val Anion on 
). Anion �val bottc. 

12 First Dealn. 6'0 a 6'H Cation Polllh1ng Mhed Catton 400 R/Hr. 100, 000 8 Llrge O.W.Uty 
Anton Polllh1ng Ruin (2) (6) 

Anton Resin 

ll Second Dillin. 1'0 X I'H water Polbh!ng Mbed Resin 20 11/lir. ()) 100,000 ' LSA 
Gultd Bed 

•• Strainer 21H x 1 112'W x Catch Ruin F'lnes Strainer 2-) R/Hr. 150,000 L.SA 
1 112'L <•> 

U Post F'Jlter 2' • 1 1/2' • 1 112' eolloldl ,._,VIi 1 Micron 
Clrtr1Ggl 

2-) R/Hr. 1!0, 000 2 L.SA 

�: ( 1 )  Tt. 1 ,000 11/lir. 11ait 1s based �  u. 1, 300 curie 1\alt or u. LL-'0-150/lVA sl'llpping ask projected ror use. 

- 50 -

, .  



l�.U 13 (Cont 'd) P�ge 2 of 2 

(2) Tlw 400 IVhr. l.t..it 1s bHeCI 14X1"1 • level or .. rvtn re�lred to prevent ltlldvert�tt�t cont.llll,..tlon or ttll 6' • 6' e1e111n. ceusing this lerger 
"-ln. to blc:C* 1 lerge �Uty versus en LSA shl�t. Thls ctwt9e 1s shipping cetegory could bl C8used by e•ceulve sttontlu. loeaing 
occurring cl.lring � ot tte cation pollst\lng tlrst cain. 

(>) ow 20 fVhr, l.t..lt 1s blsed 14X1"1 1 hendling l.t..lt to control pertomel exposure end 1 LSA category sh1pping l llllt (2' R/hr.). 

<•> Tlw 2-> Rlhr. Ua1t 11 1 twrdllng Halt. 

(5) The toW IIUiblr or cont.alrwn 1s IW.5ed 14X1"1 processing tl'e 2U,OOO gellons or water edstlng on .llly 2•, 1979. This val�.e •W � u 
tlw stored .. ter rro- dilly 1nlelbQI tncreues. 

(6) A luge �tlty cetegory •W result slnee tlw llneer wlll conteln greeter tiWI 0.3 «11¥1 or ecUvlty. 
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fPa.E 14 

EPl� 11 
RAOIIASfE �SIIoCi SYSID4 

(SQS PO..lSHlNC Mitt) 
OVERALL OBJECTIVES: (a) PoliSh the Sublerged Dealnarelller Systea effluent water sufflclentl� to satl1fy tech. apec. crlterJa. 

(D) Process water et 10 �. 
(c) IUIWI1m persomal eaoosura . 

(d) Proc:eu water at the la.est ponJ.Dle cost. 

SFEClnC OOJECTlVES: 
Process 
Vessel 
Contact Clllons 
Rlcllatlon Proceuecl To tel 
Level to Reach IUDtler or Projected 
Cllar9eaut CI'Wigeaut ContaJnan SI\Jpplng 

Container Vesst!l Slre Prlloerx Purpose COilpO&J tl on CrlterJa(l) Crlter1a R!OJlm! categorx 

11 Prerilter/ 6'0 • 6'tf HI RMOYal Catton (tq,)l HIA 25,r:m 1 to/A 
Otter CeUon Anion (Dottora) 
Ae1110VI1 
Anlon �l 

12 rtnt Oelln. 6'0 a 6'H Anion R_,val Mb.ecl Resin < 1 Rlhr uo,r:m )() Large CUI\Uty 
Catton R_,vll 

n Second Dealn. 4'0 x 4'H PoUShlng Mbecl Resin < 1 R/tfr uo,r:m 6 LSA 
Culrcl Bed 

14 StraJner 2'H x 1 112'111 x Catd'l Resin fines Strainer < 1 R/Hr ��.r:m LSA 
1 112'L 

U Post f'Uter 2' • l 1/2' • l 1/2' Colloids Re.�vaJ 1 Micron 
Certrlclge 

( l RIHr l�.r:m 2 LSA 

!!U!: ( l )  Process Vessels wUl not De ctwogecl out on radlatlon levels. Valves shown are thd antl.cs.p.ted 110M rates when a-lc:al ltlaly1ls 

ll'llicates change out. 

.. . ... 



• 

SQ02100257 920205 
PDR ADOCK 05000320 p PDR 

THREE MILE ISLAND NUCLEAR STATION UNIT 2 

RECOVERY PRO� 

SYSTEM DESOUPTION 

MINI DECAY I£AT RB40VAL SYSTEM 

Revision 0 



' 

TAB..E OF CDfl'ENTS 
B!! 

MINI DECAY tEAT REMJVAL. SYSTEM 

Section � 
1 . 0  INTRCXl.CTl� 1 

1 . 1  System Functions 1 

1.2 Sumlary Description or the System 2 

1 . 3  System Design Requirements 4 

2.0 DETAILED OESCRIPTI� OF SYSTEM s 

2.1 Components 5 

2.2 lnstrunents, Controls, Alarms and 12 

Protective Devices 

3.0 PRUCIPAL l«lC£5 OF (FERATl� 15 

3 . 1  Start� 15 

3.2 t-llrmal Operation 16 

3.3 Shutdown 17 

3.4 Special or Infrequent Operation 18 

3.5 Emergency 21 

4.0  HAZARDS Atll PRECAUTI� 22 



' 

.!ill.! 
Mini Decay Heat Removal �s 

M.D.H.R. Heat Exchangers 

M.D.H.R. Debris Filter 

MOHR Air Filtration Fans 

#¥'PEt«> IX 

MOHR Exhaust H.E.P.A. and Prefilter Assembly 

InstiUIIentatlon, Control & Alams 

TMl-2 Expected Decay Heat Load Vs. Time 

Typical MOHR Pump Characteristic CUrve 
(MDH-P-lA, .ui-P-18) 

Table Ho. 

1 

2 

' 
4 

5 

6 

Figure No. 1 

Figure Ho. 2 

Page 

2) 
25 

27 

28 

29 
)l 



' 

.:• 

1.0 INTRODUCTION 

1.1 System Functions 

The f�.n:Uons or tJ-e M.lnl Decay Heat Removal System (!Ofi) are as 
follows : 

a .  Remove heat from tt-e reactor coolant s�stem by forced cir
culation through the core. 

b.  Provide a method of removing heat from tt-e reactor coolant 
system during reactor vessel head removal and vessel defueling. 

c.  Provide piping connections for future cleanup of the reactor 
coolant system. 

d. Provide a means of sampling the reactor coolant system utilizing 
the Mini Oecay Heat Removal System . 

e. Provide a means of controlling ambient temperature and airborne 
radiation levels in the pump and t-eat exchanger enclosures. 

f. Provide a means of backup pressure control for the Reactor 
Coolant System. 

The Mini Decay Heat Removal System has an interface with the fol
lowing systems: 

a .  

tJ. 

c.  

d. 

e .  

f. 

Alternate Decay Heat Removal System , AOH, (Westinghouse OWG. 
WTMI-1019-2) . 

T�rary t«Jclear Sampling System , SNS, (Burns & Roe OWG. M044 & 
M045). 

"Temporary" t«Jclear Services Closed Cooling Water System , 
TNSCCW, (Bums & Roe OWG. M04l). 

Decay Heat Removal System, Di, (Burns & Roe OWG. 2026) . 

Heating and Ventilation Fuel Handling Building (Burns & Roe OWG. 
2343). 

H&V Mini Decay Heat Removal System Fuel Haridling Building (Burns 
& Roe OWG. M227) • 

- 1 -
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1.2 

When it is desirable to switch from the "loss to ambient• mode of 
cooling the Reactor Coolant System to forced circulation for decay 
heat removal, the Mini Decay Heat Removal System may be put into 
service. The Mini Decay Heat Removal System takes suction from the 
"B" loop reactor outlet (hotleg) via a connection to the Alternate 
Decay Heat Removal System (ADH) which connects to the original plant 
Decay Heat System (lli) . After passing through one of the HDtfl 
system's parallel heat exchangers and one of the t«ll-R punps, the 
coolant is returned to the reactor through the "B" Core Flooding 
injection nozzle via a connection to the ADH and DH systems. 

Within the Mini Decay Heat Removal System, the reactor coolant first 
passes through a filter to remove debris potentially accumulated in 
the Decay Heat Drop Leg. The filter may then be bypassed and can be 
removed in its lead shielded portable cask or replaced by a back-up 
filter. 

The flow proceeds to the selected heat exchanger (MDH-HX-lA or 
MDH-HX-18) where the heat is transferred to the shell side cooled by 
the "Temporary" Nuclear Services Closed Cooling System (TNS) . (The 
TNS System is supplied by the existing plant Nuclear Service Closed 
Cooling System via a tie into the "A" Spent Fuel Cooler supply and 
return lines. )  

The discharge from the MOHR heat exchangers combines into a common 
line and is routed to the selected Mini Decay Heat Removal Pump 

r suction (t-VH-P-lA or HDH-P-18) .  The suction line contains the 
Temporary Nuclear Sampling System return SaJ113le connection. The t-VH 
pumps discharge thtu individual check valves and discharge isolation 
valves before combining into a common header containing a manually 
operated throttle valve to regulate flow to the reactor coolant 
system. This discharge header is provided with a full flow 
recirculation line and throttling valve running back to the heat 
exchanger suction to facilitate system testing, startup, and meet the 
minimum flow requirements during system operation. 

Double valved tie-in connections are installed upstream and down
stream of the system's outlet isolation valve (MDH-Vl5) to provide 
the capability to connect to a future system for RC water clean-up. 

Prior to the coolant being returned to the ADHIDH system the flow 
rate can be measured and an RC water sample can be taken by the 
Temporary Nuclear Sampling System. Remotely operated valves are 
provided for flushing, venting and draining of the system to reduce 
area radiation levels for equipment maintenance.  

- 2 -
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Since two parallel pumps and heat exchangers have been installed in 
the system for redlniancy, either P""1' can be operated with either 
heat exchanger. However, pump HDH-P-18 is to be preferentially used 
as the primary MOHR pump because or its superior access for main
tainability. A "cross connect" line located. tiownstream of the "A" 
heat exchanger but upstream of the "B" heat exchanger allows a series 
flow arrangement if additional heat removal capacity be required. 

Redundant motor operated isolation valves are installed at the Mini 
Decay Heat Removal System tie-in points to the Alternate Decay Heat 
Removal System piping. These remote operated isolation valves 
function to separate the K>I-R system from the safety grade Decay Heat 
Removal System and establish the interface with the RC system pres
sure boundary. The first MDI-R system outlet isolation valve is 
provided with jog control c.apabili ty and will be the normal method of 
flow control . 

Radiation shielding of the MlliR system piping, purps and heat ex
changers has been provided by either utilizing existing shield walls 
or the construction of additional walls to minimize the exposure to 
operating personnel .  The K>I-R heat exchangers are located in the 
southern most portion of the 280'-6" elevation of the fuel Handling 
building and are separated from the MOHR pumps on the north side by 
an existing 2' thick shield wall. A curb is provided around the 
perimeter of the MOHR heat exchangers to contain any flange leakage 
and direct it to a floor drain. The MOHR pumps are shielded on their 
north side and between the A & B pumps by 2' thick 7'-4" high seis
mically constructed concrete block walls. The pump cubicle is 
surrounded by 16" thick, 7 1 -411 high seismic block walls on the east 
and west sides. An entrance doorway exists on the east wall of the 
pump enclosure and a sheetmetal roof completes the cubicle to form a 
controlled HVAC environment. The supply and return sample lines from 
the MOHR pump' s  discharge and suction connection points to the 
Temporary Nuclear Sampling System on the 305'-0" elevation of the 
Fuel Handling Bldg. have continuous shielding installed. This 
shielding is either in the form of 2" lead brick, 1" lead sheet or 8" 
solid concrete block to prevent an excessive increase in area 
radiation levels during the sampling evolution. 

Additionally these supply and return sample lines have demineralized 
water flush connections at the SNS system sample sink to backflush 
both lines to the MOHR system connection points if  the area radiation 
levels should become excessive as a result of repeated sampling. 

As mentioned above the MDI-R pumps are encilosed in a shielded and 
environmentally controlled cubicle to prevent the spread of airborne 
contamination should a leak develop at the pump's seals or piping 
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flanges. The cubicles are ventilated by recUldant t£PA 
fan/filtration units with a capacity of 2200 crm each and are located 
on the 280' -6" elevation of the F' .H. Building between the Decay Heat 
Service Coolers. The fan(s) (IOi-E-lA and KlH-E-lB) discharge to the 
general area after an air flow sample passes through the Particulate, 
Iodine and noble gas monitor (f!!B) .  

J .3 System Design Requirements 

1.3.1 Overall System Performance Requirements 

The Mini Decay Heat Removal System is designed to remove 
2.25 x 106 8TU/h: from the Reactor Coolant System using 
one pump and .one heat exchanger. This is sufficient to 
remove the decay heat generated on August 1 ,  1979 or any 
lower heat load thereafter and transfer it to the ultimate 
heat sink ( i .e. river water) via the tt.Jclear Services Closed 
Cooling Water and tt.Jclear Services River Water Systems . 
This heat removal rate is satisfied by a MOHR system flow 
rate or 120 gpm e 175°F' with a T.N.S. system flow or 200 gpm 
and maxiiiU!l TNS system teq:>erature of l00°F'. The � 
system design temperature is 200°f and design pressure is 
235 psig. 

1.3.2 Applicable OesiQ'l Codes and Standards for Piping and 
Components. 

· 

Description 

Connection to the decay heat 
system downstream of DH-V3 
up to and including the first 
isolation valve. 

Connection to the decay heat 
system downstream of DH-V3 
from the first isolation 
valve up to and including 
the second isolation valve. 

Connection to the decay heat 
system �tream of DH-V48 up 
to and including the second 
isolation valve. 

N.s.c.c.w. System Connections: 
piping up to isolation valve. 
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Marufacturing 
Code 

ASfE
Section III 
Class 2 

ASfo£
Section III 
Class 3 

ASto£
Section III 
Class 2 

Pl-6I 831 .1* 

Installation 
Code 

ANSI 
831 . 7  
Class 2 

ANSI 
831. 7  
C'J.ass 2 

ANSI 
831 .7 
Class 2 

Pl-6I 
831 .1• 



Isolation valves 

Balance of Piping 2" Piping 
W/0. B.E. Seismic 
4" Pipir-fd 

Heat Exchangers 

�s 

F'ilter 

ASHE-
Section III 

ANSI BJl.l 

ANSI BJl .l 

ASHE-Section III 
Class J 

ASHE-Section III 
Class J 

ASHE-Section 
VIII 

•Seismically supported for Category I loadings. 

ANSI 
BJl.l• 

ANSI BJl.l 

ANSI SJl . l  

The portion o f  the system that are ANSI BJl . 7 Class 2 are seismic 
Category I. The remaining portions or the system that convey reactor 
coolant are designed to Operatir-fd Basis Earthq..�ake {OBE) loads. The 
balance of the system is desJ gned non-seismic except the NSCC t1e-i� 
lines up to the isolation vr.lves which shall be Category I 
seismically supported. 

All system process piping and ti..Oir-fd lines are constructed or stain
less steel and the cooling water lines are fabricated using carbon 
steel. 

2.0 DETAILED DESCRIPTION OF SYSTE>4 

2 . 1  Components 

2 . 1 . 1  Mini-Decay Heat Remo�al Pumps, MDH-P-lA & MDH-P-18 

The Mini Decay Heat Removal Pumps {Table l and figure 2 )  are 
single-stage centrifugal pumps rated at 120 gpm each with a 
developed head of 195 ft. The PI.IIIPS are provided with 
mechanical shaft seals to minimize system leakage or radio
active water. Seal injection is provided from the pump 
discharge thru a cyclone separator. The separator drain is 
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routed back to the � · s  suction. The mechanical shaft 
seals are provided with a demineralized water flush cap
ability between the cyclone separator outlet and the seal 
inlet. This demineralized water connection will permit 
flushing o f  the durametallic seal faces just prior to 
securirg the operatirg p�. The pre-stl.Jtdown flushing 
functions to remove the borated water from the closed loop 
seal injection system and thus prevents boron from 
crystalizlng on the seal faces. The crystalized boron on 
the mechanical sealirg c�onents could result in seal face 
damage and subsequent leakage of radioactive water when the 
� is restarted. The demineralized water seal s1.4)ply 
comes from a local station quick disconnect via a removable 
hose. This supplies an isolation valve, flow meter and 
check valve (located outside the shielded MOHR pump cubical) 
before it ties into the outlet of the cyclone separator. 

A failed seal ' s  leakage is directed to the pump ' s  base plate 
where it is drained to the floor drain system. This floor 
drain system is part of the plant ' s  Radwaste Disposal 
Miscellaneous Uquids system. Consequently all floor drains 
in the MOHR area �ty into the 1\Jdliary Building sunp fran 
which it is pumped into the Miscellaneous Waste Holdup 
Tank. F'rom this tank, the liquids can be directed to almost 
any other part of the plant's radwaste liquid system. 
Existing traps in the floor drains prevent gases from 
leaking out of the drain lines and into areas which are not 
ventilated by the MOHR Pump Cubicle Ventilation sytem. 
Airborne radiation monitors will detect gross leakage 
indicating a seal failure. 

The pump ' s  are supplied with a constant level oiler in the 
bearing frame. Each MOHR pump casing drain plug has been 
provided with a 1/2" SS pipe nipple and screwed cap. This 
will permit "bagged" draining of the pump casing following 
system flush and pump isolation for subsequent maintenance. 

The pumps have minimum flow protection thru a common re
circulation line back to the heat exchangers suction (i.e.  
Recirculation line Throttle Valve, MDH-V20, is always 
cracked open) . The MOHR pumps are located on the 280'6" 
level of the F'uel Handling Building to assure adequate t-PSH 
during operation of the system when the reactor vessel head 
is removed . 

The MOHR pumps are interlocked with the existing plant Decay 
Heat Removal PIJnps, DH-P-lA and DH-P-18 , such that the HJH 
pumps will trip off if either DH pump starts. This prevents 
the possibility of overpressurizing the MOHR system if a 
decay heat pump is sta:ted when a Mini Decay Heat Removal 
Pump is in operation. 
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The power supply to the pump motors, which are non Class lE, 
is �plied b) retUldant Class lE Motor Control Centers and 
will be manually loaded on the Class lE diesels in the event 
or a loss of orr site power. The lS hp � motors are not 
Class lE qualified. IOi-P-lA and 10-1-P-18 are powered from 
MCC-2-llEA coqlt. JAR and M:C-2-2lEA coq1t. JAR respec
tively. Control (start/stop/spring return to normal) and 
indication for the pumps are on the local panel (MDH-PNL-1) 
in the 280'6" el. of the F.H. Bldg. and the remote panel 
(�-2) in the lklit I I  control room. 

2.1.2 Heat Excharqers, Mlli-HX-lA and tOi-HX-lB 

The Mini Decay Heat Removal System H<!at Exchargers (Table 2) 
transfer the primary coolant heat to the Temporary ..,clear 
Services Closed Cooling Water System circulating through the 
shell side. The Nuclear Services River Water System, in 
turn, removes the heat from the Nuclear Service Clo3ed 
Cooling Water heat exchangers and transfers it to the 
Mechanical Draft Cooling Towers • 

• 
The MD� heat exchargers are of the "U" tube design with 
Temporary Nuclear Service Closed Cooling Water on the shell 
side and the reactor coolant on the tube side. The heat 
exchanger is designed in accordance with the ASME Code, 
Section III, Class 3 ,  1971 Ed. The tubes have been seal 
weloed into the tube sheet . The heat exchangers are located 
on the 280'6" elevation of the Fuel Handling Building. The 
Temporary Nuclear Services Closed Cooling Water inlet 
isolation valve to the coolers is interlocked to close on a 
flow inealance on the shell side of tho: cooler which would 
be indicative of a tube rupture or piping leak in the TNS 
system non-safety piping. 

Relief valves are provided to prevent thermal over pres
surization of either the shell or tube side when the MOHR 
heat exchangers are isolated. 

2.1.3 MOHR Inlet Debris Filter, MDH-F-1 

The Inlet Debris Filter (Table 3) has been designed to 
handle the debris that may be in the DH drop line when the 
system is started. It is a specially designed filter which 
fits into a lead shielded portable cask. The filter is 
considered a "one-shot" filter because the elements are not 
replaceable (however, the filter/cask unit is replaceable ) .  
The unit is constructed of Type 304 stainless steel with an 
all welded design having 3" inlet/outlet flanges and 1/2" 
vent/drain connectors. Additionally the inlet and outlet 
pipe stubs on the filter unit are provided with 1/2" tubing, 
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2.1.4 

valve and quick dlsconnect. These are located external to 
the cask and permit dra!nlng the inlet/outlet connections 
below the flange connections prior to filter removal or 
replacement. It is a pressure vessel designed in accordance 
with the ASf£ BPVC Sect. VIII Dlv. 1 requirements. The unit 
is located in the F.H. Bldg. on the 280'6" elevation within 
the shield cask. This cask has an exterior shell consisting 
of a pipe spool 28" D.O. with top and bottom plates all 
constructed of carbon steel. Four casters welded to the 
bottom plate provide mobility for filter change out and will 
facilitate easy removal from its installed location. 
Internal lead shielding of the cask consists of 2" top and 
bottom with 3" on the vertical cylinder portion. After the 
"one-shot" usage of the filter it will be isolated, by
passed, and properly disposed of. If additional filtration 
is required, the depleted filter will be replaced with a 
duplicate unit. 

These redundant MOHR air filtration units (see Table 4 for 
fans and Table S for filters) function to exhaust air from 
the cubicals, filter the air, and transfers the air to the 
general area. This maintains acceptable temperatures in the 
cubicles, limits the buildup of contamination in the 
cubicles to permit maintenance, and minimizes the. spreading 
of contamination. The existing F .H. Building air supply 
duct discharges 2900 cfm to the Mli'R heat exchanger room 
where 900 cfm is drawn from the room lnto the Reactor 
Building Chase and 2000 is directed to the Mli'R PI.Jnp 
Cubicle. The operating MOHR fan will exhaust 2200 cfm from 
the punp cubicle. Two thousand cfm is transferred from the 
heat exchange room and 200 cfm infiltrates from the general 
area for the total of 2200 cfln. This flow passes thru a 
COIIITion inlet balancing daqler (D-109) and the motor operated 
daq)er upstream the operating filtration unit. The air then 
flows through the filtration unit. Each filtration unit 
contains two filter housings in parallel, each containing a 
pre-filter and HEPA filter. The flow proceeds thru the fan 
and out the motor operated discharge damper where 1t 
combines into a common discharge from the idle 
fan/filtration unit . The air is then exhausted to the 
general area at elevation 280'-6" after the flow is 
measured/alarmed and an airborne radiation sample is con
tinuously monitored . 
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2.1.5 

Each filtration unit i� furnished with a differential 
pressure indication switch with a high d/p alarm. The fans 
(MOH-E-lA/18) are controlled from local control switches on 
MDH-PNL-1 and are interlocked to open their respective motor 
operated supply and disCharge d�rs when the unit i:o 
started. Power ror the rans is Sl.4)plied by ICC - 2-llEA 
coq,t. 2MR for �-lA and ICC - 2-21EA �t. 2MR for 
K>li-£-18. 
Malar System Valves 
Mini Decay Heat RemOval Suction Header Isolation Valves, 
MDH-Vl and Jo0i-V2 

Two 600 psig (ANSI Rating ) ,  2 inch stainless steel, electric 
motor operated globe valves in series are provided in the 
inlet suction header to the 1()1-R system. These valves 
provide redundant isolation capability from the tie-in to 
the Alli-R system and DH system. Both valves are closed 
except when the Mini-Decay Heat Removal System is in 
operation. The electrical power to the valve motors is 
S1.4Jplied rrom the redundant Class IE buses. MDH-Vl receives 
its power from t«:C-2-llEA �t. 2BF' and is controlled from 
panel 8A in the control room (formerly used to control 
OC-Vll4) . MDH-V2 receives its power from t«:C-2-21EA c�t. 
88R and is controlled from panel 15 in the control room 
(formerly used to control WOL-V271 ) .  

Mini Decay Heat Removal Discharge Header Isolation Valves, 
MOH-vla and MDH-Vl9 

Two 1500 psig (ANSI Rating),  2 inch stainless steel, 
electric motor operated globe valves in series are provided 
in the discharge header or the l()tfi system tie-in to the 
AOHR system. These valves provide redundant isolation 
capability from the DH system and primary system boun
daries. Both valves are closed except when the Mini-Decay 
Heat Removal system is required to operate. The existing 
plant Class IE buses provided redundant power to the valve 's 
motor operators. MDH-Vl9 receives its power from MCC-2-llEA 
compt. 30F and is controlled from panel 15 in the control 
room ( formerly used to control WOL-Vll26).  MDH-Vl8 receives 
its power from t«:C-2 -21EA compt. 7BF' and is controlled from 
panel 8A in the control room (formerly used to control 
OC-Vll5) . MDH-Vl8 has the capability of jog control if it 
is deemed necessary to throttle l()tfi system outlet flow from 
the control room. 
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Nuclear Services Closed Cooling Water Supply Isolation Valve 
to Temporary NSCCW, TNS-Vl007 

Q'le 350 psig, J00°F' ,  4 inch, stainless steel, electric motor 
operated gate valve is installed in the NSCCW supply line 
�stream of the Mini Decay Heat Removal Heat Exchangers 
(Retagged fran BS-V4A which was spared) .  This valve 
provides the system boundary change from Seisrnlc I,  SC 
piping to Seismic II,  conventional piping. The valve motor 
operator has been provided with a Class lE power s�ply from 
t«:C-2-21EA, compt. 68F and is manually controlled from panel 
8A in the Control Room (formerly used to control CC-Vl03). 
Additionally the valve is interlocked to close and isolate 
the NSCCW s�ply to the MOHR heat exchangers if the outlet 
flow elCceeds the inlet flow to the heat exchangers or visa 
versa. The purpose of this is to prevent the s�read of 
contamination to the NSCCW system in the event of a tube 
rupture in the MlliR heat excha.rlJers or isolate the coolers 
if a piping leak occurs in the TNS system (i.e. isolates the 
safety portion of the NSCC from the non-safety TNS piping). 
The valve ' s  nuclear classification i� N-3, quality level 
Q-3, Seismic I, and Cleanliness class D. 

MOHR System Remote Flushing, Draining and Vent Valves: 

HDH-V2l , 10i-V22, 10i-V29, t0i-V30, HDH-V32, �-V34 , 
HDH-V35, and Mlli-V)6. The primary side of the MOH system 
has been designed with the capability for remote isolation, 
drainlrw;J, flushing and venting to minimize radiation ex
posure to maintenance personnel. Eight 235 psig, 200°F, 2 
inch, stainless steel, air operated Tufline plug valves, 
which fall close on loss of air or electric power, have been 
incorporated into the system to accomplish this. All the 
valves have their key lock control switches and indication 
on the local control panel, IOi-PNL-1 , located on the 
280'6" elevation of the Fuel Handling Building .  The valves 
are classified conventional, quality level Q-3, Seismic I,  
and cleanlL,ess class c. Valves MDH-V2l and HDH-V34 are the 
deminerall��d water flush supply valves for system flushing 
and debris filter flushing respectively. Check valves are 
located downstream of the above valves immediately adjacent 
to the I«>HR system to prevent contamination of the o.w. 
system. Additionally, quick disconnects upstream of the 
remote flush valve are only installed when required for 
flushirg. 

Valves MDH-V30 and MDH-V35 located upstream of the debris 
filter {MDH-F-1) and valves MDH-V)6 and MDH-V29 located 
downstream of the filters provide the capability to isolate 
the filter from the system and flush the connections to the 
floor drains before removal . 
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tOfi system remote venting is facilitated by opening t0i-VJ2 
remotely during system draining. The Air a: Gas Vent, 
MDH-U-1, located downstream of Kli-VJ2 prevents overflowing 
the � system. Valve KlH-VJ2 will be opened when the 
SYStem 1s to be refilled to ensure a solid system. 

The solenoids for the above eight valves and MDH-V28 receive 
their power from Misc. Power Panel �-1 �lied from ICC 
2-32A, Coqlt . 9 MF thru a 30 KVA transformer. 

Debris Filter Bypass Valve, MDH-V28 

A remote operated 235 psig, 200°F, 2 inch, stainless steel, 
air operated Tufline plug valve, which fails open on loss of 
air or electric power , is provided as a bypass around the 
inlet debris filter (MOH-F-1 ) .  The valve has its keylock 
control switch and iudicating light.s on the local control 
panel, Mai-PNL-1, and is opened when flow thru the Inlet 
Debris Filter is no longer required. KlH-V28 is a con
ventional valve, quality level Q-3, SeiSIIlic I, and 
cleanliness class c. 

Relief Valves 

Relief valves are installed where necessary to protect the 
system's heat exchangers and piping from overpres
surization. The shell side of the tOfi Heat Exchangers, 
MDH-HX-lA and MDH-HX-18, have Crosby 3/4" x 1" relief valves 
installed (TNS-Vl002 and TNS-Vl008) .  These relief valves 
have setpoints of 150 psig at 2000F with a capacity rating 
of 12 gpm. The tube side of Kli-HX-lA and lB, have Vapor 
Corp. 3/4" x 1" relief valves installed fMDH-V4A and 
MDH-V4B). These reliefs have setpoints of 235 pslg with a 
capacity rating or 53.5 gpm. 

The MDH PlJ!llS, Kli-P-lA and 18, each have Vapor Corp. 3/4" x 
1" l'elief valves (MDH-V8A and KlH-V88) installed on the 
pump's discharge. The reliefs have a setpoint of 235 pslg 
with a discharge capacity of 53.5 gpm .  
Manual Operated Valves With Extension Handwheels 

The lOR Heat Exchangers shell side {TNS) cooling water 
supply and return line isolation valves {4" gates) are 
provided with extension handwhe�ls that penetrate an 
existing 2' tnick shield wall on the H.X. North side. 
MOH-HX-lA and 18 have their inlet valve handwheels 
(TNS-Vl004 & TNS-Vl006) located in the vicinity of the 
shielded debris filter (HDH-F-1) .  The outlet valve hand
wheels ( TNS-VlOOl and TNS-Vl003) are located within the H()tfl 
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pumps cubicle enclosure and the manipulation will require 
the operating punp to be srutdown and the primary side lines 
flushed before the valves can be operated. 

The primary side of the � Heat Exchangers is provided 
with 2" diaphragm valves operated with remote handwheels on 
the inlet, outlet and cross comect valves. Inlet valves 
tot-V-JA and JB and outlet valves KlH-V-6A and 68 have their 
extension handwheels located in the P\II1P cubicle. tOfl 
crossconnect valve , IOi-VS, also has it's remote handwheel 
located in the punp C\.bicle. �ration of these valves 
tOi-VJAIJB, MDi-VS, and Mli-V6A/68 will require the system 
to be sl'l.ltdown and the primary lines flushed to reduce 
radiation levels before entrance to the MOHR pump cubicle. 

MOHR Pump Suction and Discharge 2" diaphragm valves, 
MDH-V7A/B and t0i-Vl2A/5 respectively , have their remote 
handwheels located on the 2 '  thick north shield wall of the 
pump cubicle for pump isolation should a flange or seal leak 
occur. The MOHR system 's minimum recirculation throttling 
valve, MOH-V20, and outlet isolation valve, HDH-Vl5, are 2" 
globe type with their extension handwheels located on the 
north shield wall of the pump cubicle .  

The manual remote valve associated with the MOHR system 
remote draining is IOi-VJJ, which functions to drain the 
entire system. This l" plug valve has its extension hand
wheel located on the pump cubicle ' s  2' thick north shield 
wall at the eastern corner. 

2.2 lnstlU!Ientation, Controls, Alarms and Protective Devices 

As indicated on 'iable 6, the Mini Decay Heat Removal System is 
largely controlled from the local (MDH�-1) and remote (HDH-PNL-2) 
panels located on the 280'6" el. of the F .H. Bldg. and the Control 
Room respectively . System isolation capability of both the primary 
coolant side and NSCCW side have their controls on C.R. panels SA and 
15. These isolation valves {MOH-Vl, HDH-V2, MDH-Vl8, MDH-Vl9 and 
TNS-Vl007) are powered from Class lE Motor Control Centers using 
existing starter circuits spared as a result or system in
operability. The valves previously powered by the MCC starters will 
not be required to operate until their respective systems are 
repaired during the recovery operation (i.e. WDL-V027l , WDL-Vll26, 
OC-VlOJ, DC-Vll4, OC-Vll5) . 

Controls for valves used during remote flushing, venting and draining 
operations are located on the local control panel , MOH-PNL-1, in the 
r.H. Bldg. 280'6" elevation. 
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folllti-function process monitors on the local and remote panels &.re 
used to display pressure, teq>erature and rlowrate. 

Mai-f'-lAJB have on/off/spring return to normal switches on the local 
and remote panels. SUction and discharge pressure indications for 
each JU11P are available on the local instruaent rack and on the 
process monitors. The �s are interlocked with the main �ecay heat 
punps to trip 1t Di�-lA or B is inadvertently started. 

The heat exchanger's primary side instrumentation consists of inlet 
and outlet temperatures and is displayed at the process monitors. 
High individual heat ex�er outlet teq)erature is also alarmed in 
each process monitor. Local inlet pressure to each heat exchanger is 
available on the local instrument rack. 

Primary side system flow rate readout is available on both process 
monitors with low flow being alarmed. 

The heat exchanger's secondary side instrumentation consists of inlet 
and outlet flow indication on the local and remott> panels. The flow 
differences are used to signal the automatic closing of TNS-Vl007 
(i.e. outlet flow greater than inlet flow or visa versa) and alarm 
the condition on the local and remote panels. 

Three area gamma radiation �onitors are provided on the 280'6" 
elevation of the Fuel tilndling Building. They are located in the 
vicinity of .ot�-lA, MD-f-P-19, and the tOI heat exchangers . Each 
one has indication adjacent to the local panel and on the remote 
panel with a common alarm annunciator on each panel. 

The controls and indication associated with the MOHR air filtration 
system are located at the e�ipment or on the local control panel, 
MDH-PNL.-1. Mlli-E-lA/19 have on/off control switches on the local 
panel with interlocks to their respective suction and discharge motor 
operated d�ers to open them when the fan is running. The prefilter 
and HEPA filter assemblies are provided with local differential 
pressure indication, a local high alarm and a comnon high d/p alarm 
on the remote panel. Exhaust air flow from the fans is 
indicated/alarmed locally with a low flow alarm on the remote panel. 
Additionally an airborne radiation monitor samples the air after the 
filters to alarm an abnormal condition locally and remotely. Valving 
is providEd to allow an air sample to be taken before the filters. 

A closed circuit TV system is provided to aid in system surveillance 
during operation s�� as monitoring the system for fluid leakage ; 
pump seal failure ; relief valve lifting or system flushing and 
draining to floor drains. The system consists of two TV c����eras 
strategically located in the MOHR pump enclosure and heat exchanger 
room. The TV monitors and necessary controls are mounted on separate 
racks in the Cable Room at the 305'0" elevation of the control 
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building. Caners IOi-TVC-1 is IIIOUilted on the south wall of the 101{ 
pump enclosure, opposite the centerline of the shield wall dividing 
the pumps ard is approximately 4 feet off the floor. It is provided 
with a PAN-Tilt mechanism to allow remote movement of the camera to 
permit seaming both p�'s areas. Additionally the camera is fitted 
with a JO-lSO mm zoom lens with remote focusing to facilitate 
detailed inspection of the pump components and piping. The camera is 
normally left pointed away from any direct line view of a radiation 
source. This will lengthen the life of the lense. 

Camera tOi-TVC-2 is mounted on an I -beam near coluan PF & A67, 
approximately 7 feet above the f'loor facing east towards the 10ft 
heat exchangers to view relief valve sight glasses/valve positions. 
It is provided with the s����e remote control features as IOi-TVC-1 . 
Each pump cubicle is provided with 4-100 �att incandescent l�s and 
the heat exchange rooms existing plant lighting has been augnented by 
three additional nourescent fixtures having 3-40 watt lanps to 
insure adequate lighting for the TV cameras. All lighting fixtures 
in these areas were lamped or relamped with the longest life 
bulbs/tubes available to lengthen or eliminate relamping requirements 
since t�.:;:: areas will be inaccessible during normal operation. 

The Mini-Decay tt!at Removal Pu�s , IOi-P-lA & 18, are provided with a 
"Vibralarm" vibration monitoring system to continuously monitor the 
pump ' s  bearing housings for !�ending failure so that corrective 
action can be taken. Each pump has two single ads accelerometer 
sensors attached to the bearing housing . to sense vibration in the 
vertical radial and horizontal radial direction (see Table 6 for 
details) . The acceleration levels measured by the sensors are 
transmitted to the locally mounted Vibralarm Monitors near MDH-PNL-1 
and are converted to velocity levels in inches/sec. ()le monitor for 
each pump indicates "alarm" and "shutdown" levels for each sensor via 
white and red indicator lights on the face of the panel. Also an 
amber indicating light is provided on the face of the panel to 
alarm: sensor, cable or ifl)ut electronics failure. Internal to each 
monitor panel are the calibration controls and a velocity level 
indicating meter which can be selected to read chamel 1 or 2 (i.e. 
vertical or horizontal sensor) . These local monitors lre tied to the 
control roan panel, MDH-PNL-2, via a c0111110n trouble alarm which will 
annunciate if any of the local alarms actuate . 

The Mini-Decay Heat Removal Filter (MDH-F-1 ) is provided with dif
ferential pressure indication and high d/p alarm on the local panel 
(KIH-PNL-1) while the control room panel (KIH-PNL-2) is provided with 
a high d/p alarm only. This instrumentation will provide guidance as 
to when to bypass the filter or replace it. 
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3.0 PRIN:IPAL KJDES OF CFEAATION 

3.1 Startup 

When it is desirable to switch cooling modes of the R.C.S from any 
given IDOde to forced circulation using the Mini Decay Heat Removal 
System, the following will be performed. ()le or the tOR p""" 
enclosure fan/filter units will be started to exhaust the air arot.nd 
the pumps thru HEPA filters. The operation or the fan/filter unit is 
required to minimize the potential spread of airborne contamination 
into the balance of the F' .H. Building should a leak develop in the 
MOH system. The Fuel Handling Building H&V system should be 
operating prior to starting the system. · 

The MOHR system primary side will be filled and vented with borated 
water at a 3500 ppm Boron concentration. tt.Jclear Services Closed 
Cooling Water flow i s  established on the secondary side of the 10-R 
heat exchanger selected for service via the Temporary Nuclear 
Services Closed Cooling Water Subsystem tie-in to the "A" Spent Fuel 
Cooler (i.e. SP-C-lA is no longer operable) . The "B" heat exchanger 
will normally be selected as the lead cooler with MDH-HX-lA isolated 
on the shell and tube sided by closed outlet valves. A ml.nimuD 
flowrate of 50 gpm will be set by throttling NS-V31A. The flowrate 
is not to exceed 245 gpm to prevent starving other CCJI1)onents in the 
NSCCW system. 

A valve line� of the MC»-R primary side will have the inlet and 
outlet remote isolation valves (K»i-Vl, 2, 18, A 19) closed. The 
flow path will be arranged for flow thru the debris filter (MDH-F-1 ) 
with the bypass valve closed (MOH-V28) . Heat Exchanger "A" will be 
isolated by its closed outlet valve (MDH-V6A) and the HX cross 
connect valve (MDH-VS) is closed to direct flow to the perferred "B" 
side heat exchanger. Similarily the "A" side MOHR pump i s  isolated 
by closed suction and discharge valves (MDH-V7A A 12A) to allow the 
"B" side MOHR pump to operate as the lead pump. The MOHR pumps 
minimum recirculation valve (MOH-V20) will be opened l full turn to 
allo" a 10-15 gpm flow at srotoff head of the Kltfi P'..lliP· 
The Decay H �t Removal System will be aligned to interface with the 
MOHR system 1y verifying open DH-V2 and then opening DH-Vl (or 
OH-Vl71) , Dh-V3 and OH-V48. The MOHR system suction isolation valves 
(MOH-Vl & 2) are opened to pressurize the system to Reactor Coolant 
System pressure which will result in a static pressure at the "B" 
pump's suction of approximately 100 � 10 psig as indicated by 
MOH-PI-28-2 or -3. If this static pressure exceeds 115 psi the MOHR 
system will be manually isolated by closing MDH-Vl & 2- and the Res 
pressure decreased by increasing the letdown or RCS leakage. 

The preferred MOHR pump (MDH-P-18) will be started from the local 
(MCJ-1-PM...-1 ) ur remote (MOH-PN..-2) control panel and initial data will 
be taken to confirm proper operation while it is in the recirculation 

- 15 -



IIIOde via toi-V20. � system outlet isolation valve K»i-Vl9, will 
be opened and K»i-Vl8 jogged open gradually till 100 gpm is indicated 
on the syst� outlet flow �ter {MDH-FIAL - 1-2 or 1-1). 

�ring systea start� the radiation levels on contact with the ICltR 
illter shield cask will be 111easured illllediately and regularly there
after to determine contact radiation levels. From then on contact 
readings will be taken periodically to identify trends in the build� 
or contact radiation levels. The criteria for changeout or the Klfl 
filter cask assembly is based on an administrative radiological 11mlt 
of 1 rem/hr. on contact with the cask and/or a differential pressure 
across the filter in excess of 65 psig above the clean filter d/p . 
Refer to section 3.4.2 for details or debris filter replacement. 

3.2 Normal Operation 

The .oR system presents a forced flow option for core cooling. If 
the system is JlJt into operation it may remain in service until 
complete defuellng of the reactor core has taken place. Normal 
system fluid parameters may be monitored along with the area 
radiation levels in the 280'6" elevation of the F .H. Bldg. As decay 
heat generation rate is reduced with time, reactor coolant system 
teq>erature will slowly trend toward the TNSCCW t�ature. Heat 
removal rate can be rec1Jced to control the RCS cool down rate by 
throttling the TNSCCW flow with the "A" Spent Fuel Cooler outlet 
valve, NS-V31A. The primary coolant outlet teq>erature to the toR 
heat exchanger shall be 1118intained above lOOOf. The Standby Reactor 
Coolant Pressure Control System (SPC) will be controlling the Kllfi 
system pressure. If it becomes necessary to shift operating p�s, 
the standby �P will be placed in service prior to securing the 
operating p�. The operating PIIIIP 'S mechanical seal must be flushed 
with demineralized water prior to securing it per the method of 
section 3.4.5. IOi-P-18 is considered to be the normal operating 
punp because of its s�erior access for maintenance. P\Jnp toi-P-lA 
will be used only as a temporary backup while maintenance is per
formed on the lB pulll) . Heat Exchanger swapping will require sootting 
down the system, and flushing to reduce radiation levels to gain 
access to the H.X. isolation valves. 

�ring the normal system operation, reactor coolant is taken from the 
"B" side 36" reactor outlet line through a 12" line with two high 
pressure electric motor operated valves in series, DH-Vl and DH-V2. 
The flow exits the Reactor Building through penetration R-525 and 
immediately passes through an electric motor operated valve, DH-VJ. 
The 8" Westinghouse Alternate Decay Heat Removal System tie-in is 
located directly downstream or DH-VJ. This tie-in is isolated by two 
Westinghouse electric motor operated valves ADH-VOl and ADH-V02 
before the line terminates in the valve pit outside the west wall of 
the U'lit 2 Fuel tendllng Building. A 2" line comects to the 8" 
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Westi�e ADi system line downstream or Di-VJ to serve as the 
suction line for the lOR system. Two electric 110tor operated 
isolation valves in series (toi-Vl and 10i-V2) are installed in the 
2". line �tream of the demineralized water flush comectlon and 
inlet debris filter (roi-f -1) with bypass valve (t0i-V28) .  The line 
then connects to the suction header of the parallel tOi heat ex
changers which are provided with inlet and outlet dl.aphrag�� valves 
with extension handwheels. A 2" heat exchanger cross connection line 
exists downstream or HDi-HX-lA but upstream or MDi-HX-lB to allow 
them to be operated in series. The 2" discharge lines from the HX 
outlets combine into a coamon header and are routed to the parallel 
l4:ltR �s. '-'>stream or the JlUDPS the s�le return line ties in 
from the Temporary Nuclear Sampling System. 

Each 101 pu�p is provided with suction and discharge manual diaphragn 
valves with remote handwheels and a discharge check valve to prevent 
reverse flow in the noroperating p�. The punps discharge into 
either a full flow recirculation line or the system's outlet 
isolation valve, 10i-Vl5, before proceeding to the system' s  electric 
motor operated outlet isolation valves, Mlli-Vl8 and Mlli-Vl9. 10i-Vl8 
has been provided with jog control capability from the control roan 
and will be the normal method of throttling t«>I-R system outlet now. 
(Note: K>H-Vl5 and KlH-V20 have handwheel extensions for remote 
adjustment of flow. ) Upstream or t«>H-VlB & 10i-Vl9 are located the 
systero�·s remote drain valves, s�Ung system s�ly line, and system 
flow element. '-'>stream and doi'IOStream or the system outlet isolation 
(10f-Vl5) are located tie-in connections with double isolation valves 
for a future demineralization system. The 2" system discharge line 
comects to the 6" B return loop or the Westinghouse AD-R. The 6" 
line is isolated on the deadend side by Aai-V078 and ADH-V068 and 
connects into the 10" Decay Heat line upstream " r  Di-V-48. D:lwn
stream of DH-V-48 the line penetrates the Reactor Building where it 
joins with the B side 14" Core Flooding line to the Reactor Vessel, 
completing the flow path. 

3.3 Shutdown 

The Mli-R system is removed from service by closing the NSCCW s�ply 
to SF-C-lA via NS-V30A and closing the operating t«>t-R H.X. outlet 
valve {TNS-Vl006 for B or TNS-Vl004 for A).  Primary side outlet 
valves MOH-Vl8 and 10i-Vl9 are closed from the control room. The 
operating Klffi p� (usually IOi-P-18) wUl be tripped after the 
mechanical seals are flushed with derJneralizer water per section 
3.4.5. Inlet and Outlet isolation �alves for the p� will be closed 
(MDH-V78/12B or MDH-V7A/l2A) along with the primary side inlet Vdlves 
MlH-Vl and V2. The "A" Spent Fuel Cooler outlet valve (NS-Y31A) is 
closed. If shutdown has occurred for maintenance purposes then refer 
to section 3.4.1 on Remote Flushing ,  Draining A: Venting. 

- 17 -



J.4 Special or Infrequent �eration 

3.4.1 nushing, Oralnlng & Venting the System Remotely to Reduce 
Radiation Levels for Maintenance 

Should 1t be required, for any reason, to enter the � 
heat exchange room and/or punp cubicle it may be necessary 
to stut down the system and drain/flush it to reduce the 
area radiation levels to an acceptable level. This 
evolution will consist of stutting down the Mt� System as 
described in Section 3.3. The system's following in-line 
process valves will be verified open or opened: 
inlet/outlet/bypass valves for MDH-F-1 (i.e. MDH-VJ0/-35/
-36/-2.9/-28 from MDH-Ptt.-1) ,  suction/discharge valves for 
MDi-P-lA/8 (i.e. MDH-V7AI-78/-12AI-12B frtlft extension 
handwheels on PliiiP c!Jlicle • s north shield wall), and JooOR 
system recirculation/discharge valves (i.e. HDH-V20/-l5 from 
extension handwheels on punp ciAlicle's  north shield wall) .  
It i s  not feasible to open the primary side flow paths for 
both heat excharYJers because of ALARA considerations (i.e. 
HX inlet/ouUetlbypess valve extension handwheels are 
located in the fooOR � c!Jlicle) . 

The system is vented by opening vent valve MDH-V32 from 
local panel MDH-Ptt.-1. System drain valve MDH-V33 is opened 
only enough to prevent overflowing the floor drain using its 
manual remote handwheel. rilter inlet/outlet drains 
MDH-V47/48 are also partially opened. When draining is 
�leted as determined by the TV monitor observing the · 
HOH-P-18 pump cubical ' s  northeast corner, where the floor 
drain is located, the above three drain valves are closed. 
If the area radiation levels in the I()HR punp cubicles 
decrease sufficiently, the H.X. isolation/bypass valves 
(10i-V3A/6AI5) should be opened prior to securing draining. 

The system is refilled with demineralized water by instal
ling the demineralized water quick disconnect hose at 
Dt-V2J8 and opening DW-V2J8. The demineralized water SI.\'PlY 
valve, t01-V21, is opened from panel K»i-PN..-1 and fllling 
proceeds until air ceases flowing from the Alr & Gas Vent 
(101-U-l) downstream of 10i-V32. K>H-V32 & 10i-V28 are 
closed from panel foOi-PN..-1 and the system flushing valve, 
H[Ji-V22, is opened from panel �-1. Oem.J.neralized 
Water flushing of the system will c011111ence and run for 5 
mirutes and be monitored by observing the drain in the 
southwest area of the heat exchanger room with the T.V. 
monitor. The inlet/outlet valves for MDH-F-1 (MDH-VJ0/29) 
are closed and the bypass valve opened (HOH-V28) to allow a 
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new flush path for S •irutes. Flushing will be secured by 
closing t01-V2l, V22 and DW-V238 (disconnecting �ly 
hose). The systeta vent isolation valve (t01-V32) and drain 
val� (t01-VJ3) are reopened to allow C<Jq)lete dralndown. 

The systea will be restored to startup status after llain
tenance by performing the .oR pl'illlllry side val� line-up 
the refilling with 3500 pp• borated water using a portable 
lll1x and fill apparatus. 

3.4.2 Debris Filter Replacement 

After initial ope:ation of the MOHR system with the inlet 
debris filter, fiOi-F -1, in service it may becoue necessary 
to install the ba� filter due to a hl� pressure drop 
and/or contact radiation levels on cask exceeding 1 rem/hr. 
Installation and operation with the back� filter which 
results in very little increase in d/p will indicate that 
debris from the Decay Heat Drop Une has been removed prior 
to bypassing the filter. 

For JOi.F-1 replacenaent the .oR system must be srutdown as 
detailed in Section 3.3. The filter's  inlet and outlet 
isolation valves (�-VJS and t01-V36) are closed fr0111 panel 
�-1. IOf...a'S-35 root valves (t01-V43 & -Vo\4) are 
closed and vent valves (t01-V45 & 46) are opened locally. 
Hoses will be connected to the quick disconnect fittings 
located downstream of 10i-V47 &: HCH-V48 and connected to a 
container with an absolute filter vent. The inlet/outlet 
filter drains (toi-V47/48) are opened to allow the liquid 
between the filter isolation valves to drain down to below 
the flange disconnect elevation. ttlen the filter inlet and 
outlet lines have stopped draining, valves 10i-V45, -V46, 
-V47 and -V48 are closed and drain hoses removed. 

The filter's  inlet and outlet flanges can rapidly be discon
nected, sirce the flange nuts are tack welded to the under
side or the discomect flanges. All flanges will be bagged 
to contain any dripping or radioactive liQUid and the filter 
cask housing pulled out of its installed location. The 
flanges on the spent filter should be blind-flanged and 
suitable gaskets installed/torqued before any extenstve 
movement of the filter cask. A new filter cask hcusing will 
be reinstalled and the flange comections leal< tested prior 
to putting the .oR system back in service. 

- 19 -



3.4.3 Reactor Coolant System Water 

Plaming for RCS Cle� recoglizes the tOll Pipe Sbb!t as 
potential intercept points for interfacing with the RCS. 
Use or the sti.Jls will be evaluated along with other 
potential RCS Cleln.JP options. 

3.4.4 � PU!rp/Piplng Enclosure HVAC tEPA Filter Replacement 

HEPA filter replacement will be required when a high dif
ferential pressure is indicated across the prefilter/HEPA 
filter or the outlet airborne radiation monitor idicates the 
filters are not performing effectively. The standby 
fan/fitratlon unit (IOi-E-lA or IOi-E-18) will be started 
from panel !Oi-Ptt..-1 and the operating u'llt stopped. Remove 
and replace both sets or prefllters and HEPA filters from 
the secured unit. The filtration u'llt can serve as a ba� 
unit after OOP testing is performed and completed. 

3.4.5 K>� Pl.lnp Mechanical Seal Flushing 

When an operating lOR p� must be secured it is iq)erative 
the seals be flushed with demineralized water before it is 
isolated. This operation will consist of connecting the 
demineralized water quick disconnect downstream or DW-V238 
and opening the valve. The operating � [IOi-PlB (A)] 
should be tripped and its suction and discharge isolation 
valves [Mili-V7B (A) and 10i-Vl2B(A)l verified open. Also 
verify K>H-V20 is in "Mlnlllun Recirc• position Qnd close the 
system isolation valves (HDH-Vl, 2, 18 and 19). The system 
drain valve (fo0i-V33) should be cracked open till suction 
pressure at the tripped pump decreases to less than 40 psig, 
then close HDH-V33. The demineralized water supply valve 
[KIH-V418 (A)] is opened for the � PUIIP which has been 
tripped. Restart the tripped p.111p [Kii-PlB {A)] and 
throttle open MDH-V33 until a flow or demineralized water or 
1.5 to 2.5 gpm is seen on flow meter MDH-FI-7(6). After 
ruming the PlJ'IIP for 10 miootes, trip the pump and close 
KIH-V33. The demineralized water will have flushed out the 
borated water from the pump's seal block and the closed loop 
cyclone separator back to the process piping. Close o.w. 
supply valve HDH-V41B(A) when flow is no longer seen on 
MDH-Fl-7(6). Close the tripped pump's suction/discharge 
isolation valves [MDH-V7B(A)/MOH-Vl2B(A) ].  
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3 • .5 Emergency 

3 • .5.1 Loss of Off-Site Power 

In the event of loss of off-site power, the lOR punp in 
operation will stop and the four system isolation valves 
will reaaain 1n their last position, but not energized. The 
air operated plug valves associated with the system's remote 
flushing, draining and venting (Ktt-V34, 10i-V2l, Ktt-V30, 
t0i-v.3.5, t0i-v.36, f01-V29, 10i-v.32, 10i-V22} will fall 
closed on both loss of electrical power and air, which wHl 
stop the operation in progress. The filter bypass valve 
(KJH-V28) falls open on loss of electrical power/air to 
ensure a flow path is maintained through the K>lit system. 
The lOR HVAC Filter lhlt in operation will also stop. 
Instrumentation indication will be lost. Once the site 
Class lE diesel generator sets are in operation �� above 
loads will be sequenced on the lE diesel generators manually 
to restore system operation and isolation capability. 

3.5.2 Inadvertent Starting of Existing Plant Decay Heat Removal 
P\J!ps, OH-P-lA/or lB 
lf either of the exist!� plant decay heat pumps, �-lA or 
lB ,  are inadvertently started, the operating K>tR � will 
automatically trip to prevent overpressurlzing the MOHR 
system. The lli pu11p shOuld be secured and the desired K>tR 
pump restarted to restore system operation. 

3.5.3 Loss of MOHR Pump(s) Cubicle Ventilation 

lf the operating HEPA fan/filter unit trips or becomes 
fouled the potential exists to spread airborne contamination 
into portions of the Fuel Handling Building not occupied by 
the K>tR system. The backup tEPA fan/filter unit should be 
immediately started to ventilate the MOHR Pump/Piping 
Enclosure so a negative pressure i s  maintained and any 
particulate airborne contamination is filtered. 

3.5.4 Mini Decay Heat Removal Tube Failure 

If a primary side tube failure occurs on the operating MDH 
heat excharY;Jer, MC»i-HX-lA or lB, the inlet TNSCCW supply 
valve (TNS-Vl007} will close due to the flow inbalance on 
the shell side. If operation must contirue the affected 
cooler should be isolated and the back� cooler put into 
service. This will require system shutdown so the system 
can be flushed to reduce radiation levels and gain access to 
the heat exchanger isolation valves. 
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3.5.5 Gross System Leakage 

In the event of gross syste� leakage, the system can be 
isolated from the RCS by st.Jtting the remote operated 
isolaUon valves (!Oi-Vl , KI1-V2, Kli-Vl8, and t0i-Vl9) .  

4.0 HAZARDS AND PRECAUTIC16 

4.1 Oo not operate the Mini Decay Heat Removal p�s with the llliniaull 
recirculation valve, Kli-V20, closed. If the discharge path is 
blocked, sh.Jtoff head operation of the �(s) should not exceed one 
llirute. 

4.2 Oo not op�rate the p�s with the suction valves(s) throttled or 
closed. 

4.3 Since the system is handling radioactive contaminated fluids and 
potential airborne contamination c1Je to leakage, all appropriate 
health physics safety precautions must be observed during operation 
and rnaintel'llnce. 

4.4 Remote flushing capability exists for the system's p%imary side 
piping to provide a means for reducing the radiation levels in the 
piping. nushlng shall be performed before maintenance is be9Jn. 

4.5 Lnless �ired for operation, a st.ancl:ly coqmnent (i.e.  �/heat 
exchanger/instrumentation) should be isolated by their outlet and/or 
inlet isolation valves or root valves to elimlnate potential leakage 
paths and/or crud traps. 

4.6 The Fuel Handling Building Heating and Ventilation System should be 
operated in conjunction with the MOHR exhaust system when the MOHR 
System is operating. 

4. 7 FUnp KJH-P-18 should always be considered the "PRIMARY• p� because 
of the ease of maintainability versus HDH-P-lA. 
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TAB..E 1 

MINI DECAY t£AT RE)()VAl PlJtoPS 

Identification 

tUber Installed 

Manufacturer 

tt>del ttl .  

Type 

Rated Speed, rpm 

Rated Capacity, p 
Developed Head, ft • 

Design Pressure, Casing, pslg 

Design T�ture, oF 

Lubricant/Coolant 

Min. Flow Re(JJirements 

tt>tor Details 

Manufacturer 

Type 

Enclosure 

Rated Horepower, tP 

Speed, rpm 

LUbricant/Coolant 

Power Requirements 

Power Source 
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�-lA, �-18 

Two 

Gould: PlJIIps, Inc. 

3196 ST (1 X 1-1/2-8) 

Single-Stage, Horizontal 
Shaft, Centrlfigal 

3.500 

120 

195 

240 

200 

011/Air 

10 gpm for 15 minutes max. 

Westinghouse 

St,'Uirrel Cage 

Open Drip Proof 

15 

)50() 
Grease/Air 

460V, J Phase, 60 Hz, 18.5 
amps ( full load) 

HDH-P-lA, HCC-2-llEA compt. 
JAR 
toOi-P-18, ...:C-2-21EA compt. 
JAR 



Classirtcatlon 

Code 

OJality Control 

Seismic 

Cleanliness 

TABLE 1 (Con't.) 

MDU DECAY t£AT RB40VAL P\WS 

- 24 -

ASJE-Section 1:.1 Class 3 

3 

I 

B 



.. 

ldenti f !cation 

tt.��t>er Re�1red 

Vendor 

Marufacturer 

Cleanliness Factor 

Heat Transfer, BTU/hr 

Tube Side: 

Fluid 

Fluid Flow, lbs/hr 

Oesigt Pressure 

Design Temperature, °F 

Material 

Pressure Drop, psig 

Shell Side: 

Fluid 

fluid Flow, lbs/hr 

Design Press. psig 

Design Temp. or 
Material 

Pressure Drop, ps1g 

TAB.E 2 

MINI DECAY t£AT RfMlVAL an.ERS 
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KlH-HX-lA, tOf-HX-18 

Two 

Babcock & Wilcox 

Atlas Industrial Mfg. Co. 

o.as· 

2. 25 x 1o6 e prilllary temp . = 
175°f e 120 gpm secondary 
temp. = lOOOf 8 200 gpm 

Reactor Coolant 

60,000 

235 psig 

200 

304 Stainless Steel 

1.3 

Nuclear Services Closed 
Cooling Water System 

100,000 

175 ps1g 

200 

carbon steel 

8.3 



Classification 

Code 

Q.Jallty Control 

Seismic 

Cleanliness 

TAEl.E 2 {Con•t.) 

HIHI DECAY t£AT R940VAL COOLERS 

Tube . 

A9£ Section III, Class 3,  1971 Ed. with Addenda 
Thru 1971 

4 
1 
c 
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' 
1 
B 



TAB...E 3 

MINI OECAY t£AT IN...ET DEBRIS FILTER 

Filter Details 

Identl ficaUon 

�er Installed 

Harufacturer 

Type 

casing Material 

casing Dimensions 

Size (Micron Removal Rate) 

O�erating Conditions 

Design Conditions 

Hydrostatic Test 

Code 

Seismic 
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.oi-F-1 

1 & 3 Replacement Assemblies 

Fabricated on site 

cartridge 

304 Stainless Steel 

12-3/4" 0.0. X 26-1/4" high 

225 

1.:o; gpm e 100 psig/1550f 

235 psig 8 2CX)Of 

353 psig 8 7QOf 

ASME BPVC Section VIII 
Div. 1 

Class 2 - OBE 



F'an Details 

Identi f !cation 

Number Installed 

Manufacturer 

ltldel No .  

Type 

Rated Capacity, a=l4 

Static Press in H20 

Rated Speed, RPM 

F'an Motor Details 

Manufacturer 

Type 

Enclosure 

Rated tP 

Rated Speed, RPM 

Lubricant-Coolant 

Power ReQJirements 

Power Source 

Class! ricatlon 

Code 

0Jal1ty 

Seisnlic 

Cleanliness 

TAB.£ 4 

HlNI DECAY t£AT RD40VAL SYST04 
AIR F'ILTRATION F'ANS 

- 28 -

KlH-E-lA & HDi-E-18 

2 

New York Blower 

Size 112 s.w.s.I. 

Centrifugal - upblast 

2200 

6.5 

Squirrel· Cage Induction Motor 

�en 

5 

Oil/Air 

o\60 V/3 Phase/60 Hz 

HDH-E-lA - MCC-2-llEA c:ompt. 
2ARR 
Klti-E-18 - MCC-2-21EA compt. 
2MR 

c 

4 

II 

0 



TAB.E 5 

f()tf{ EXHAUST H.E' .?.A. & PREFILTER FILTER ASsa&..Y 

H.E.P.A. Filter Details 

Identification 

No. of Cells Installed/Train 

Marufacturer 

Type 

Size 

Capacity, CFM 

Pressure Drop, Clean, 1n W.G. 

Efficiency, s 

tb.Jsing 

Pressure Drop, Dirty , In W.G. 

Prefilter Details 

Identification 

No. of Cells Installed/Train 

Marufacturer 

Type 

Size 

Capacity, CFM 

Pressure Drop; Clean, in W.G. 

Efficiency, S 

Pressure Drop, Dirty, in W.G. 
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IOi-f -2A/KlH-F-2B 

2 

Mine Safety Appliance Co111'8n 
HEPA 

24" )( 24" )( 12" 

1100 CFM per filter/2200 CFM 
per train 

1.1 

99.971/0.3 micron 

2, l.Q.tra-Lok Series "U", 
Bag-In, Bag4Jt Filter 
Retaining System 

3.0 

HDH-F-lA/HOH-F-18 

2 

Alr-0-J 

24" )( 24" )( 2" 

1100 per filter/2200 per tra 

0.15 

�/AStf{AE Std 152 

0.25 



Class1 ficatlon 

Code 

QJality 

Seismic 

Cleanliness 

TABLE S (Con't.) 

K>tA EXHAUST H.E.P.A. & PREFILTER FILTER ASSEMEl.Y 
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c 

3 

II 

0 



� 
lnstfU!entatlon Controls and Alan.s 

1!2£!!t l t JeiUS!l Oe�[JI!tl2!! futdl!!! Loc:atlon re J�t !!!!ge Ov�t Aa!!l!l Se�lnt 

·�-1 Flo• Et.«<t T�rary MSCCW Inlet Flow to heat 
�rs �·Wl8 

PiplrQ Orltlee 0..00 p �00" w.c. HIA 
Plate 

TI&-FT-1 0/P Transaltter T�rary NSCCII Inlet flo• to Heat local Fox Bor a-.oo· w.c. 10-lS IWlC HIA 
E.td\lrQers �-lA/18 MTC E1.»4 

THS-fOSH-1 Flo• otrr. Alara T .H.s.c.c.w Flow IJIC&larce bet.een PHL. l Fox Bor lQ-lS MAOC IVA 7.0 p 
inlet anJ outlet rlott to �-lA/18 63U-£T -OiAR 

T HS-fOIIK-1 Atn.nclator LliJ'It T.H.s.c.c.w Flow t.balance between PHL. l C.E. CR IVA IVA 7.0gpe 
inlet .ro outlet flow to �-Wl.B 2940 

THS-fi-lA Flow lndlc:atDr T .H.s.c.c.w Inlet rlo• to 101-MX-lA/18 PHL. 1 Vertical Mll• lQ-SO I«C 0-400 p IVA 
. 1t.eter west 

VlW2 

THS-fl-18 Flow lndic:atDr T .H.s.c.c.w Inlet now to !Oi-+iX-lA/18 PHl. 2 Vertical Mll- lQ-SO MADe D-400 p IVA 
l._ter West 
VlW2 

T�1 Push ButtGn T .H.s.c.c.w. Flow �latce - Alara M.. l C, E. IVA HIA IVA 
Adcrolleoge CR2940 

� 

THS-fE-2 Flow El--.t T�rary HSttw Outlet flow fn. Hilt P.lplng Orlflce D-400 p ().4()0" w.c. IVA 
Eac:NrQers 101-HX-WlB Plate 

IHS-IT-2 DIP T rii\Sal tte r T�rary HSCtll �let Flow fn. heat Loc:el Fox Bor o-.ao- •• c. lQ-lS MADe MIA 
Eactlai'Qers 101-HX·lAI 1B MTC ElJOM 

- 31 -



� 
lnst�tatlon Controls and Alaa�s 

1!2!!!U'Iat12!! QafS[lQtlS!! f'urctlon UX:atlon T� l!2,!t Aaroe ()JY!!t IWcle Se�lnS 
TKS-fOSK-2 f'lcN our. Ala�:�� T�uy ICSCCll f'lDw Jnblan:e between �. l f'OlC 8ot lG-1.5 MAO: MIA 7.0 p 

Wet ard ()Jtlet flow to l()t4(X-lA/lB 6�T-otAR 

116-fDAK-2 Arlu'clator U�t�t T eiiPOtary NSCCW f'low J.rbalance be tween Ptl.. 2 C.E. CR MIA MIA 7.0 p 
Inlet ano �Uet flow to l()t4(X·lAilB 29.a 

Tl6-fl·2A f'low ln01cator T .M.S.C.C. W ()Jtlet flow froa �. 1 
�-lAilB 

Vertical Mll- lG-50 MAO: G-400 p MIA 
Ulleter -.st 
�2 

Tl6-f1-2B f'lolt Wl1.cator T .N.s.c.c.w �let now rroa Ptl.. 2 Vertical Mll- 10-50 MAOC � p MIA 
IOi-+tX-lA/18 ll.lleter -.st 

VX252 

TNS-t6-2 f'ustOitton T .N.s.c.c.w. f' .. ow Inbalarc:e Ala111 Ptl.. 2 C.E.P.B. MIA MIA MIA 

llc:knowledge CR29.a 
� 

THS-f'HS-7 Hand S.ltcn ., 100. Operates T eiiPOta ry ltSCCW Valve Ptl.. 8A P.B. W/R I MIA MIA MIA 

L1!11tl li6-V•l007 f'low to HT Each. c. L1�t�ts 
�-WlB 

�-1 Ara "-d. MINt. Mli-f'-lA Are a "*11at1on Local c- Ion G-1Jil07 MIA 
0\ailber ..v� 

�1-lA WllcaUon/Ala'l'll Mli-f'·lA Area Ra4tatlon Adjtcent Alan� Rat.ater o.l-uto7 2.� M« 
to Ptl.. 1 v 1 ctoreen 8-\8-� � 

- )2 -



� 
ln$trusentat1on Cont!Ql\ and Alanas 

toenSlfl!iiU� Oei£tll!�ton f!,!I'Ctl� Location 's J !]!Ut Aanoe OutDut Aai'Cie SeY!:!!ln� 

�-18 ltlc11ea UOnl A lara IOi-4"-lA Ara Radlatlcn A&.. 2 Alara Rat-ter O. l-d07 2.S AA« 
v lct.oreen 648-S � 

�-2 Area Reo. Monlt. IOW'-18 Area Raalatlcn Local c- Ion Q-llll07 MIA 
OlaiiCer lfV� 

�-2A ltlc11eatlon1Alara IOW'-18 Area RacllaUcn Adjacent 
to A&.. 1 

Alara Rat-ter O.l-lal07 2.S AA« 
v 1 ct.oreen 848-s � 

�-28 lrcS�aUon/AlU11 IOW'-18 Area RacllaUcn A&.. 2 Alara Rat-ter O.l-d07 2.S AA« 
v lct.oreen 848-S � 

�-) Area Reo. Manlt. HT. EXCH. IXM>T. NEA Local c- lon O-ld07 N/A 
Radiation OlaiiCer lfV� 

�-lA lrcStcat 1on1 Alara HT. O£H. O)f>J. NV< Actj�t Alara R&�ter O.l-laJ07 1.0 AA« 
Racllatlon to A&.. 1 Vlctoreen w-s lfVHt 

�-)cl lrcSlcatloniAlara HT. O£H. IXM>T. NV< A&.. 2 Alara Ra�ter O. l-lJil07 1.0 AA« 
Rao.laUcn � 

tOt-Mi .. Atara LT ./ttam � Alar�� tor �-112/l A&.. 1 LIC11t MIA MIA 2.s or 
1.0 AA«. 

�s �larll LT ./Hom � Alar�� ror 101-f£-1/2/l A&.. 2 Li«11t N/A N/A 2.s or 
1.0 AA«. 

- )) -



� 

lnstruaentatlon Controls � Alaoos 

l!!S!:!SlflCitl!!! Ql�[li!llon furctlon Loeltl2!! Te I !l!:!! t llll'(le �t2!:!t Ratae Se�l� 

� Pust'Ciutton ec-on Allra for �-l/21) PM.. 1 P.B. MIA MIA MIA 
Aekro•leciQe a..uon 

�' PuSI'CUtton ec-on Alara for �-l/21) PM.. 2 P.B. MIA MIA MIA 
Adcn:lwleclge But ton 

�-1 flotl Et.ent M1n1 Decay Heat Syst• flotl PiplrQ Orifice Plate �200 QPII �750- •• c. MIA 

�-1 OIP T nnsaltter Mini Decay Heat Syat• flow Local RICk Bailey BQ7)221 �7)0" w.c. 4-ZI IWC MIA 

JOt.I'IIII..-1-1 lndicatlon/Alara M1n1 Decay Heat Syst• flc:. I Low 
flow A1ara 

PM.. 1 Proc:esa Monltor ._20 MUX: �200 QPII ao p  

lOt-I' .lAI.-1-2 lndicaUon/Alara Mlni Decay Heat Syst• Flow I Low 
flow AlaDI 

PM.. 2 Process Monltor ._20 MUX: D-200 QPII BO p  

IUI-fl-2 S1!11t flow lndleate Reller Valve PiplrQ fl�PPtr MIA MIA HIA 
1ndlcator IOi-v-a his llfled Type Metek 

120-6120 

IOt-"1-) 51!11t flow Indicate Reller Valve Ptplng Flwer MIA MIA MIA 
lndie.ator t0i-V48 hiS ll fled Type -._tek 

120-6120 

JOt.l'l-.. Sl!11t flow lndleate ReUar Valve Plplng Fl� MIA MIA MIA 
lncU.cator tOi-VeA hU Uft.td Jype Mettle 

120-6120 

KK-fl-) 51� flow lndie.ate Reller Valve Piping f'l�C)per MIA MIA MIA 
lndie.ator tOi-VeB hU Ufted Jype -.telc 

120-6120 

- ,. -



� 

lnst�ntatlon CQntrols tn9 All!!! 
I�U'J!OIU!i!! 9!!�llR1121J rl!!!:u!!!! LOC:Itl!!n TX2! l!l!:!!t R�  Ov�1 Raroe &Y!!!In� 
�16-1 HvG S.ltc:h tl:lntrols .a.-vl <•u tlgged I'M.. 8A Pustouttan "'" "'" HIA 

IX-f"HS-7086) IIIR6C l tg •• 
IOW)6.2 ..,., S.l tc:h Control a .ai-V2 ( toU tlgged I'M.. u Pustout tan "'" "'" "'" tn.-fHS-lW) 11/RAC Ltgs. 

�l-lA Prns. lrldleat len �-lA lnlet Ptusure local Press. �200 ps1g �200 ps1g "'" 
Rack Cqe 

�l-18 Press. lniUca tlan !Oi41X-1B Wet Ptusure Local Press. �200 pslg �200 pa1g HIA 
R&d< C&l.Qe 

.ai-T£-lA TB�Ptt&ture Ele�ent !Oi41X-1A Inlet T e����erature Piping RTO 0-200¥ 92.9)-1)6.49 HIA 
Clhq 

.ai-Tl-lA-1 Te��P��rature �-lA lnlat T ���Perature I'M.. 1 Ptocess 92.9l-ll6.U �200¥ lUtf' 
lna1cator Manltor ot-s 

..,._ T.l·lA-2 T e�Ptrature �-lA lnltt I.-perature I'M.. 2 Process 92.9)-1)6 • .-9 G-200tf' 175¥ 
.lncUcator Manltor Clhq 

10i-TE-2A T1101ratu.re El.a�t �-lA Outlet Taperature Piping RIO �200tf' 92.9)-1)6,49 HIA 
cnu 

.ai-T 1AH-2A-l Te�Ptrature �-lA Ovtlet T IIIIPtratura I'M.. 1 Process 92.9)-1)6.49 G-200tf' 1701f 
1R11ator/Ala!! Manltor cnu 

�TIAH·2A·2 T1101ratura �-lA Outlet lt!lll)trature I'M.. 2 ProcH I 92.9)-1)6.49 �200tf' 170tf' 
lncUcatot/Alua Manltor cnu 

�T£-18 T�rature El.-ent �-18 lnl&t Te.perawre Piping RTO D-2DO"f 92.9)-1.)6,49 HIA 
� 

- )5 • 



� 

lnst�ntatlon Controls and AltDIS 

I�t&raaU!!I �Ellll!llon funcllon Location 'XI!! 1 !!!!!l Aarrle Ou!�!ut !!!!:g! Se!221n1 
Mli-Tl-18-1 T�rature �-lB Inlet Te��Perature �. 1 Process 92.9).136.49 0.200-f us-r 

Jn:Ucation �lor ot.s 
101-Tl-18-2 T�uture �-lB lnltt T�rature �. 2 Process 92.9).1)6,49 ().� 17S-f 

Jn:UcaUon Monitor oi1IS 
Mli-TE-:29 T�reture E1.-ent �-lB Outlet T�rature P1plng RTD 0.200-f 92.9)-136.47 MIA 

ol'as 
KM-T lAK-28-1 T...,.rature �-18 Outlet r...,.rature �. 1 Process 92.9l-U6.49 0-200-f 170-f 

lndlc:ator/Alazw �tor otas 

.c:M-TINt-2&-2 T e��Pereture �-lB Outlet r...,.rature PNL.. 2 Process 92.9)-136.49 0-200"' 170-f 
lno1cator/Alazw Monllor otws 

.c:M-Pl-ZA-1 Press. l.n:l • KM-P-lA �tlon Pressure Loc:tl R.ck Bourdin Tlbt 0.200 pslg o-200 pslg MIA 

KM-PT-2A Press. TUMa1tttr KM-P-lA �tlon Pressure LoCal Ballay KS67221 Q-200 psJg 4-2D Milot MIA 
Rack . 

�1-2A-2 Pres.,re lrdlcatlon KM-P-lA �Uon Pressure �. 1 Process 4-2D )WlC Q-200 psJg LOll 16 
�lor pslg 

�1-2A-l Pressure Jn:Ucatlon KM-P-lA �Uon Pressure �. 2 Process 4-2D t«<C 0.200 pslg LOll 16 
�tor pslg 

101-Pl-3A-l Pressure lnolcation KM-P-lA Dtscnarve Pressure Local 8ourGln o-xo pslg o-xo pslg MIA 
RKk Tlblt 

KM-PT-lA Press. Transaltter KM-P-lA �Uon Pre55ure Local 
RaCk 

8a Uey ICS61221 o-xo pslg •-2D Milot N/A 

KM-Pl-3A-2 Pressure 1nd1cat1on KM-P-lA Dlsdlarvt Pressure PNL.. 1 Process •-2D t«<C o-xo pslg ttl 220 
�tor psJg 
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IoentlfleaUon Oescrlptton 
�1-lA·) Pressun looleatlon 

. . .  tOi-f> 1-2&-1 Prasu� 11'111catlon 

�f-28 Press. Transa!tter 

�1-2&-2 Pressure ltQlceUon 

�1-2&-) Pressure WleeUon 

! . �1-)6-1 Pressure lnoleatlon 

�-l8 Prua. Tnmaltter 

�1-)6-2 Prusu� 11'111eetor 

j �1-)6-) Pnssu� Wlcetor 
I . 
I .c:H-CS-1 Henl S.ltch 
I 11/.lrQ. Ll�ts 
I 
I I .ut-cs-2 Ham S.ltdl i 11/.lrQ. ll�ta 

� 

lnst(U!enlltlqn Controls and Alauas 

f'"urc:tlon location Type 

�-lA D!sct.rve Preuura �. 2 Process 
Monltor 

�-lB S..C:Uon Pressure Local Bouroon 
R.ac ,..,. 

�-lB S..C:U.on Pressu� Local 
R.ac 

S.Uey KS67221 

�-lB S..C:Uon Pressure �. 1 Proceu 
Monitor 

�-lB Sl.ctlon Preuure �. 2 Process 
14onltor 

�-lB 011dlerge Pressure Local Bourdon 
Radc TI.Ce 

I rp!.!t R!rQe 

4-20 � 

o-200 pslg 

D-200 pslg 

·-20 MADe 

4-20 MADe 

D-)00 ps1g 

�-18 OlldlefVI Preuure Local a.!ley KS6122.1 D-)00 psi; 
Radc 

�-lB Olsd\efVI Preuure �. 1 Process •-20 � 
ttlnltor 

�-lB OlldlefVI Preuure � . 2 Process 4-20 MADe 
Monitor 

Controls !Oi-f'·lA �.1 CE NIA 
CR29oW US20JE 

Controls �-lA �.2 CE NIA 
�940 US20JE 

- )7 -

Output Rarge Setpolnt 

D-)(J) psJg IU 220 
pslg 

D-200 pslg NIA 

·-20 � NIA 

D-200 pslg Loll 16 
pslg 

D-200 pslg low 16 
psJg 

D-)00 pslg MIA 

·-20 � NIA 

D-)Q) psJg H1 220 
pslg 

D-lOO pslg IU 220 
pstg 

NIA lHTlJ( 
with 
� .. 
Di-P-lA, lB 

NIA IHTU< 
with 
f'UICII 
1»4-f-lA, lB 



� , 

Lnst{U!entatlon Controls and Alauas 

JoentlflettlOfl OeserlDtion rurctton Loeation Txpe lrput Range Output Rarge 
5eteolnt 

i �) H1RS Sodtdl Controls �-lB PM. . l  GE N/A N/A lNTUC 

I .  IUlnd. U"'ls CR29.o with 
US20JE !Ups 

�-lA, lB 

� Hlnl2 S.l t.ch Conttuls �-lB PN...2 GE NIA NIA lHT1J( 
11/lnd. llg\ls CR29.0 wlth 

US20lE !Ups 
�-lA, lB 

�HS-18 Pushbutton Controls MDH-Vl8 (was l'tl.. 8A Mercury NIA N/A N/A 
� Ll"'ts tegged 0:�7069) E-)() 

.ot-nts-19 Pushbutton Controls IOi-Vi' (was PHL.. » Mercury NIA NIA N/A 
� ll�P�ts UgQed 10.�1))2) E-)() 

.ot-nts-11 Hrdswlt.ch Controls 10i-V11 l'tl.. 1 GE N/A NIA NIA 
�lode (Oeainerallzed water CR29.0 

Sl4lPly Valve) lJQXI) 

�HS-22 HlnOSwl t.ch Controls 10i-V22 PN... 1 GE N/A NIA N/A 
�lode (d•aln valve) CR29.0 

lH20(I) 

.ot-nts-28 IW'dnlt.ch Controls MDH-V28 PN... 1 GE NIA N/A N/A 
�lode (IOf-r-1 Bypass Vllve) CR29.0 

lJQXI) 

.ot-nts-29 IW'dsdt.ch Controls 10i-V29 PHL.. 1 GE NIA NIA NIA 
Key lode (IOf-r-1 Oownstre• 0129.0 

lsolatlon Valve) lJQXI) 

1Ui-f't6-)() Hlnl2sd t.ch Controls IOf-V)() PHL.. 1 GE NIA NIA N/A 
Key lode (IOf-r-1 �tre• CR29.0 

Isolation Valve) lH20(I) 
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tstr\l(leattro Descrlpt too 

�)2 Hardswitd\ 
l(eylock 

IOi-fliS-"' tW'dswltc:tl 
Key lock 

M)W't6-)5 Handswlt.c:h 
�lode 

IOi-f)iS-)6 Harclswl td\ 
Key lock 

IOt-a> 15-103 Dlfferentlal 
Pressure lrcUeaUng 
S.lt.c:h 

KH4'AK-l0l Dltferentlal 
Pressure Ala� 
Hlgh (llloer Lt.) 

KH-(J' lS-10. OltrerenUtl 
Pressure lntU.eaUng 
S.ltd\ 

ltlK-a'AK-10. Dlrterentltl 
Pressure Alara 
Hlgh (AIIber Lt.) 

� 

lnstruaentatlon Controls ana Ala�s 

F'urcticn 

Controls 10i-Vl2 
(HDHR Systa. Vent Valve) 

Controls KK-Vl4 
(Del!nertllzed water 

�ly V&lve) 

Controls IOi-V )5 
(IOi-F'-1 L\)stre• 

lsolatlon Valve) 

Controls 10i-V)6 
(KH�-1 Downstre• 

lsolatlon Valve) 

Lndleate 6 Ala� hlgh 
C1ltrerenUil presSI.Ire 
ecross �-lA llld 10i-f-2A filters 

Aln.nlcate hJgh DIP 
across IOi-f -lA llld 
10i-f-2A filters 

lndleate 6 Alent high 
C1lfterentlal presSI.Ire 
across IOi-f-18 llld 
IOi-f-28 filters 

Anru\lcate hlgn DIP 
.cross IOi-f -18 and 
MDH-f-28 filters 

LQC!tlon Type 
PM.. 1 a: CR2940 

liC20CO 
PM.. 1 a: OU940 

LN2(J(I) 

PM.. 1 CE 
�40 
LN2(J(I) 

Af... 1 a: 
CR2940 
LN2(J(I) 

f .H. Blog. Mlgnlhellc 
El. 280'6• yeoe 
A66 • ll' 3006SR) � . .. 
PM.. 1 C.E. 

CR2940 

f .H. Blog. Magnlhel1e 
El. 280'6. y� A66 • 17' ) AH • 19' 
Af... 1 C.E. 

CR2940 

- )9 -

� 

lrput Ranat; �tput Rani!e Setpolnt 

MIA MIA MIA 

MIA MIA MIA 

MIA MIA MIA 

MIA MIA MIA 

�- � '·'· w.G 

MIA ''/A J.l• w.G 

�- � ,,,. w.G 

MIA NIA ,,,. w.G 



Iqentt r&eas lon Duerlptton 
�lOS Htnllswl td'l 'Niylodl 

KlH-IltS-106 Hlnclswl td'l 'Niylodc 

.OWi-107 Arnblr f'low 
E�t 

M»WlSL-1.07 Flow lnO.lcatll'll 
S.lta\ {L.Qw) 

M)i..f---107 f'low Abm lliW 
(�t Lt.) 

�107 Artu\icetDr 

�108 Anlu\lcetor 

�1.08 Artu\icetDr 

.!!!!::Li 
lnsttU!£Qttt1on eontrols tnd Altp!s 

F'urctlon Locttlon Type 

Provloe control or �. 1 C.E. 
�-lA ard St.q�ly/ us :20)E 
111Sdlarge a.pera 
(MCH-MY-1011110) 

Provloe control or �. 1 C.E. �-lB ll'd St.q�ly/ Ot2940 
l115d\arge dl!ll)ers us :20JE 
(MCH-MY-1021111) 

Measure OlscharQt now 
rrm �-lA ll'd �-lB �tll'll 

lnltleatll'll Olsd\arge now �tll'll MIQI\Iht llc 
rrm �-lA ll'd �-lB A66 • 11' 

�lSR) tnd al&J!I low , low AI( • 2' 

Atn.nlait.e low ltlsc:Nrge �. 1 C.E. 
flow trm �-lA or atl940 
�-lB 
Alert� low ltlsc:Nrge flow N-. 2 C.E. 
rrm �-lA or lB ara �40 
hi� rs> ecross rut.er trains 
"HVAC tROB.E• 

Alar-s I'll� alrbome 
reoleUon rrc:a !Of' fUICl 

AOJecent tD �. 1 
O.OJ.c:al f'UtreUon Syste• 

Alams hi� alrbome �. 2 
nltleUon trm !Of' fUIC) 
Cub� f'1ltret1on Systea 

- .a -

·. 

l!pJt Ratge Output R!rQe Seteolnt 
NIA NIA 

NIA NIA NIA 

NIA 

�1· H20 1760 SCfM 

NIA NIA 1760 SCf'M 

NIA NIA 1760 SCfM 
Manual 
),)• w.c. 

NIA NIA Later 

NIA NIA L!W 



lqpntlflcttl!ltl OescrlRUon 
�-lceP RedlaU!ltl �tor 

wlth IlldJ.cator/ 
Alam 

�-1.081 Aadlatlon Mcnitor 
•lth ll"dkator/ 
A lam 

�-1'*1 Reolatlon Monitor 
with 11"dkator/ 
a�.an. 

M)t.AlA..lOeP-1 Radiation lndlc:ator/ 
Alam 

�1081-1 llaGJaUon lnl1lc:ator/ 
Allm 

�A-108C-l RaGJatl!ltl Indicator/ 
Allm 

�J.OeP-2 Redlttlon Rat.eter/ 
AliJII 

!!!!£! 
lnstl'\!!e!!tttlon Control! tnd AltJ!s 

F'tn:tlon t.pUOI'I Type 

lndlc:ate pa rtlc:ulate alrtJome F'.H. 280' Ylctoreen 
radlaUon troa 10« fUip �cle tl. au-u 
F'UtnUon Syst• • Aluas: Hi�. L.Qcal 
Alert...-..r, fall-er_, 

lnl1lc:ate lodlne al rtJome r .H. 280' Yictoreen 
radiation t� 10« fUip �ciA tl. au-n 
Filtration Syst• • Alatas: Hi ..fled, L.Qcal 
Alert-Aiber, f'all-G.rMn 

lRiicate Nabla gu alrtJorne f.H. 280' Yictoreen 
rllllatlon t� 10« fUip �lela e1. M2•11 
Flltntlon Syst• A1aru: 
Alert-AIIber, Fall-Green 

HI ..fled, t.a::tl 

Indleete partlc:ultte alrtJome �J Pn1. 1 Yictoreen 
radiation tn. Ia« fUip �c:tl A66 • •• '"-18 
FUtratl!ltl Syst.. • Alata� tor Hi� N> • o• 
Red, Alert...-..r, tnd Fall-G� 

Indicate 1ocUne alrtlome �J Pnl. 1 Ylctoreen 
ndlatl!ltl tn. �a« �U�p �w A66 • •• '"-18 
FUtratlon Syst.. • Alams tor � N> • o• 
Red, Alert-Aiber, tnd F'all� 

lndlcate Noble gas alrtJome � Fnl. 1 Ylctoreen 
ndiaUon troa K.tfi fUip Q.Clcal • •• '"-18 
FUtnUon Syst• • Alaru ror Hi� 
Red, AJ.art...-..r, ll'd Fall-Green 

N' • o• 

Indicate partlcultte alrborne Pnl. 2 Yictoreen 
radiatl!ltl t� 10« fUip CIA!lca1 �28 
F'UtraUon Syst.. • Alaras tor Hi� 
Red, Alar\ -Alber, tnd Fall-Green 

- •1 -

·. 

Jrput A!!!Q! CMpyt R!rQe 5eti!Olnt 
10-106 qle 

lo-106 qle 

lo-lo' qle 

10-lo' qle 



Jll!nttrlcetl.on Oescrtetlon 

�lA-1081� AedieUcn Rlte.llr/ 
Alar-

�1A-l08C� RIOleUon Rl�ter/ 
� 

IOt·YE·lA k(:eleroeetu 
S«<ser 

IOt·VE�A accelen.eter 
Senser 

IOt-V£-18 ICcllera.ter 
Senser 

IOt·VE�B ICclle�ter 
Setwer 

IOt-YUH-1 krudetor Ugtu 
l velocity 
1nclkat1on 

� 
lnst�Utlon Controls ana Ale1"85 

fLR:tlon 

lncUeata 1odlne alrtorne 
ndletlon rroe 10ft fUip o.cJcel 
flltretlon Systee • Al&DII ror H1Qh-
Red, Alert-'llt1er, .-wt feU� 
lncUeate tmt�le o-s alrtJorne 
rld1et1on rroe 10ft fUip o.cJcll 
F1ltret1on Syste. • AleDII ror High-
Reel, Alert--.r, .-wt fill-Green 

IOt-4'-lA blerlnQ toAslnQ 
vertlcal rld!al vlbuUon 

IOt-4'-lA bluing touslng 
torh:ontal ndlel vlbretlon 

IOW"-18 bluing touslng 
verUcal ndlal vltlretion 

IOt-4'-18 Deering to�slng 
torhcntal ndlal v1Dnt1on 

A) OWHl. 1 - .0.-4'-lA bluing 
wertlcel rld!el vlbretlon 
•�t.£1H• Ll04T (lDw Al.,._.l\1tl Lt.) 

OWHl. 1 - MCH-4'·1A Deering 
touslng werUcel rld!el v1Dret1on -st«JJ'IX)Ifj---riliif (High Alu.-
AecS Lt.) 

!:!ell2!! Type 
Pnl. 2 vlctoreen 

�8 

Pnl. 2 �lctoreen 
90ac28 

IOt-4'-lA Ylbre-
brg, toAs- Metrics 
1nQ 161Zl 

IOt-4'-lA YlDU• 
brQ. tous- Metrics 
.lltg H022 
.0.-4'-18 YlDrl• 
Drg. tous- Metrics 
1nQ I«<l2 

.0.-4'-18 Y1Dn• 
brg. ro,s. Metrics 
1nQ 160l2 

AOJecent Ylbrllu. 
to PM..l MoOr' ...,, 
A66 • ,. VA .102� . .  ,. 
AOjaeent Ylbralu. 
to PM..l Mooel IC. 
A66 • ,. VA lOZ� ,.. . , . 
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!!put R9f O...tput Rwy Setecunt 

10. J.06 cpa 

10-10' cpa 

0 - 2� Q 0 - 2� -- H/A 

0 - 2) Q 0 - l)(X) 11'1 H/A 

0 - 2) g 0 - 2)00 - H/A 

0 - 2� Q 0 - 2� - H/A 

HIA HIA 2-) u.a 
IIIOve 
WU&l live! 

HIA H/A ·-� u.s 
IIIO'te 
1n1Ual .level 



, 

� ·. 

lnst�Ut!on Controls ard Alarws 

ldlntltleatlon Oucrlptlon F'�re:Uon location •rpe lrput Rarqe Oo.ltM R!nQe SetpoJnt 

ICK-V�l Atnn:lator UQI'Ill 8) OtW£L. 2 - �lA burlt9 A4jacent Vlbralara N/A NIA 2-l tJAcs 6 Valcx:lty horizontal rctal vibration to �. l  Madill No. ave 
lndklt1on 1AilA t • LICHT (Low Alam-41t\l te Lt. ) A,66 + )I VA 102-2 WUal . ' ,.. . ,. lewl 

OtrH£L 2 - Klt-4'-lA baring Adj.:ent Vlbralara MIA MIA 4-S U.s 
heluslng horhontal redlal vibration to �.1 Madill No. above 
•SHJT�gh Allat- A66 . )1 VA 102-2 Wtlal 
Red Lt.) AH • 6' level 

C) Syats Mllt\n:Uon Light (.-ber) Adjacent Vlbralara MIA MIA MIA 
to �.1 Model No. 
A66 . )' VA 102-2 AH • 6' 

0) OWHl. 1 6 2 Valcx:lty •tar A4j�Cent Vlbralara 0 - 2SOJ •v 0.0.7 WloiC MIA 
to �. l Model No. 
A,66 + )I VA 102-2 
N4 .  ,. 

K»t-v�2 A:n.rdator Ughll A) O'.IH£1. 1 - Klt-4'-18 bearing AdJacent Vlbral&nll MIA MIA 2-l U.s 6 Yelcx:Jty housing vertical rad!al vibration to f'M..l Madill No. above 
L"dlat1on •MD�r• Utm' (CO. Alaat-�ta Lt.> A66 • )' YA 102-2 lnlUal 

AM .  a• Javel 
� 1 - Klt-4'-18 bearing Adjacent Vlbralara MIA MIA 4-S U..s 
housing vertical redial vibration to PN..l Model No. above 
·� (ltlgh � A,66 + )I VA 102-2 lnltJa1 
Red Lt.) _. • a• Javel 

8) OtrH£L � - 101-P-18 bearing Adjacent Vlbralara MIA MIA 2-l u... 
houslng horlzontll redl.ll vlbratlon to �.1 Hodel No. above 
•ALERT• LICHT (Law Ala�te Lt.) A,66 + )I VA 102-2 Wtlll 

AH • 81 laval 
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� • . 
• 

Instru-entatlon Controls and Ala�s 

IctentJrtc.Uon DaserlpUon Fu-.:tlon Location Type I rput Rarge Output A!nQe Setpotnt 

IClH-VINt-2 Arnn:lator Ughu OWfEL 2 - �-18 belr11'43 Adjacent Vlbrala� MIA MIA 4-5 u.s 
I Veloelty l'tcusJJig horhontal adal to l'k..l Model No. lboYe 
lnd�tlon vlbratlon •§iitDOit• UOfT (IUQh A66 . )' VA 102-2 Wtlal 

Alam-Aed Lt.) AM .  e• la.,.l 

C) Syst• MaHu-.:tlon U� (lllltlet) Adjacent Vlbrala� MIA MIA NJA 
to A&..l Model No. 
A66 • )' VA 102-2 
AM • 8' 

D) OWtEL 1 I 2 Velocity Mtar Adjacent Vlbrala� 0 - � •v 0.0.1 lnlsec MIA 
to PN.,l Model No. 
A66 • ,. VA 102-2 
N4 .  8' 

.cM-VAH-1 Arn..n.tc.tor ltlgh Vlbratlon or �-lA Pn1. 2 MIA MIA Sae .a.-vw.-
Llltit or 18 bearlf43 housing or sys� 1 ' 2  

ealtu-.:Uon 

,.ot-a"T-37 DIP T�tter Measun Dlrtenntlal Pressure Plplf43 Foaboro o-120 psld 1D-� .. 'f/A 
acrou �-1 A66' • 12' N-<lUM-

� • e• Hll82 
�)7 DIP Prusu:e H1Qh DIP Alua Slonal across Pnl. 1 FOllboro lD-� .. MIA _ .. 

Switch IClH-F -1 to �AH-)7 �T-GER 

�AK-)7- Atwvtleator Ala� IUQh DIP ecross .a.-r-1 Pnl. 1 ' C, E, Type MIA MIA 65 plld 
1 ' 2  Light/Hom (Alar Lt.) Pnl. 2 0129.0 above 

lnlUal 
ruter 
eleen dl 

�·-)7 DIP lndlcator Indicate Dltterentlal Pnl. 1 westlnghouM lD-� .. D-120 psld MIA 
Pressure Across IClH-F-1 VIW2 
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• 
lnnneent•tlon Controls n Allew�s 

lqerttl tlctt!O!l OeserloUO!) fyrctlcn Location Type lrpyt Rtr9e �tpyt Rtns!t S,tpoSnt 

�11 fl�ttr lndlcatt Dealnarallzed water flow Plp� Matheson 0.).).0 p 0.)-),0 p 1 to 1. � p 
to �-lA iUl b1Cidc FM-1100 

�1-7 f�ltr lndlcatt Dlalneralhtd •ter flow P.lpli"Q Matheson 0.)-),0 p 0.)-),0 p 1 to l.S p 
to �-18 iUl b1Cidc fM-1100 

IOi-TVC.l T.v. C..r• Monltor �-lA • lB SUP c:ublclts F .H. Bldg. 01..-d Elte. MIA KIA KIA 
E1. 280'1 ST-11 C..ra 
A66 + 111' PT-10� Ptrll 
M + >' T llt >0-150, 

* Zoe. Lens 

IOi-TVC-2 T.v.' C..ra Monltor 10i4«-1A l l8 twat uchii"Qe F .H. 810g. 01..-d Elte. HIA KIA MIA 
roca E1. 280'1 ST-11 C..ra 

/1101 • /IF PT-10� Ptrll 
Tllt. >0-150, 
... z- Lens  

�-TVl T.v. Monitor Monltor for IOi-TVC-1 1110 controll Cont.. Bldg Cal� HIA MIA KIA 
6 Controls for Pan-Ttlt. 8tdlltlha wlth toe./ E1.�•-o• 1•• B l W 

rocu.s cont. ro 1.1 c:u • o• Aeeel vers and 
ex: + 9' Control Modules 

- ·� -



t!W!tltlettlcm 

, I 

DrscrLRUon 
T.v. Monltor 
6 Controla 

� 
lnstrueent•tlon Controls and Altn�s 

Type lrput Rtngt CMpyt Rqt S,teolnt 
Monltor for IOi-TVC-2 lnd controls 
for Pln-Tllt eectw\1• with �OQIJ/ 
rocus c:ont roll 

Cont. Bldg � NIA 
u.:JOS•-o- u• e ' • 
cu • o• Recel .... n lnd 
CC • 9' Control �� 

- � -

MIA MIA 

. 
• 
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TYPICAL •MDHR PUMP OtARASTERISTIC C�VE (Mnh ·lA & HOO-P-lB) 
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