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1.0 INTRODUCTION
1.1 System Functions

The fynctions 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 Demineralizer System (SDS).

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 CO-T-1A
or discharge to the Off-Spec Water Receiving Batch Tank for
further treatment.

NOTE: The decontaminated waste water will be transferred to
Evaporator Condensate Test Tank WDL-T-SA or 98.
Although there is an interface with the Unit I Liquid
Waste Disposal System, the Unit I System will not be
used. In this respect Uhit II will function inde-
pendently.

c. To provide remote handling of spent resin containers from their
position inside the (Memical Cleaning Building to the transport
cask and truck.

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

e. To provide for operation, and maintenance of the ligquid cleanup
system in compliance with “as low as reasonably achievable™
radiation doses to personnel.

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

1.2 Summary Description of the System

The Auxiliary Building Emergency Liquid Cleanup System consists of a
vendor supplied liquid radwaste process system which is located in
the Ohemical Cleaning Building. The system is designed to deconta-
minate, by filtration and ion exchange, radiocactive waste water
contained in the Auxiliary Building or Fuel Handling Building of TMI
Unit 2. Contaminated water will be pumped from a comection located
on the miscellaneous Waste Holdup Tank (WDL-T-2) by a puwp located in
the hemical Cleaning Building through the yzsrd and into the process
system, or it will be obtained from the Monitor Tanks SDS-T1A/T1B, or
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Reactor Coolant Bleed Tanks (RCBT's). Yard piping will be shielded
and enclosed within a guard pipe, the open end of which terminates
inside the Chemical Cleaning Building.

The primary process system consists of a prefilter and two demin-
eralizers conmnected in series. Waste liquid is transferred from the
Source Tank (MWHT, RCBT, or SDS-T1A/T18) 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 Liquid
Waste Disposal System of TMI Unit 2, the Spent Fuel Storage Pool, the
PUST's, CO-T-1A or WOL-T-98 the truck fill station for discharge if
within specs, or transferred to the Off Spec Water Receiving Batch
Tank (CC—T-ls for recycling through the process system.

The Chemical 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 of the CCB. 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
loiitid 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 hoist 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 statiorn in the CCB, as well as the sprinkler line to the
air filtration unit charcoal filters. The key to the lock on the
valve for this sprayline 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 :in the Control Building.



1.2

Ine system interfaces with tne TMI Unit 2 Radwaste Disposal Miscel-
laneous Liquias System, Demineralizeo water System, the Submerged
Demineralizer System, the Processeo Water Storage Tank, the 80P
Electrical System, Service Air System, the Unit 1 Liquid waste
Disposal System, Fire Protection System, the Fuel Pool waste Storage
gystem. and tne uUnit Z Radwaste Disposal Reactor Coolant Liquio
ystem,

NOTE:

Although tnere is an interface with the Unit 1 Liquid waste
Dlsposal System, the uUnit | System will not be used. In
tnis respect unit 1l will function independently. valve
ALC-V16% shall remain closeo (unless transferring CC-1-1 or
-2 to tne "8" Spent fuel Pool) ano a spectacle rlange is
installeo cown stream of valves ALC-V169, ALC-V122 &
ALC-V1Z2).

System Uesign Requirements

15534
1.3.1.1

1.0.1.¢

1.3.1.0

1.3.1.a

Process System vesign Requirements

Tne process line pipe size is nominally 2" scheaule 40
oased upon tne Epicor 11 system flow rate of 10-30 gpm.
Otner line sizes are baseg on service requirements ano
function, sucn as service air, oemineralized water, recir-
culation ano sampliing.

Asmps ALC-P-1 througn P-4 have nose connections ang are
provioed witn orip trays to collect leakage. Orip trays
have nozzles as close to the botton of tne tray as possible
ang are serveo Dy flexible tubing which leads to the :
nearest ftloor or equipment orain using tne floor slope to
inouce flow. 1Inls tubing will be placeo well dgosn into the
floor orain.

Remote system operations are oirecteo and controllea from
outsioe of tne Ohemical Cleaning Builoing from the Tv
Monitor & control duilaoing. This area is provided with
remote closeo circuit television monitoring of the opera-
tln? areas insioe ang outsice the unemical Cleaning
Builoing.

Process instrumentation consists of pH, and conductivity
monitors. w®esin ped, ano prefilcer raoiation levels,
process line raoiation levels, process flow rates, process
totalizers, ano tank levels are also monitorea. Accelero-
meters for P-1 tnru P-a are providea for equipment
protection.



1.3.1.5

1.3.1.6

1.3.1.7

1.3.1.8

1.3.1.9

1.3.1.10
1.3.1.11

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.

Liquid waste feed to the system will be drawn from the
Source Tank (MWHT, RCBT, SDS-T1A/T1B or CC~T-1) by the
first EPICOR II pump (ALC-P-1). The Miscellaneous Waste
Holdup Tank pump 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-T1A/T1B or CC-T-1.

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

All system piping is welded stainless steel except for air
piping which is welded carbon ste~l or copper tubing.
Instrument tubing systems are 316 SS Tubing. The instru-
ment tubing system is made up using comression fittings.
The process system piping is rated at 150 1b. and is
designed, installed and inspected in accordance with ANSI
B31.1 (Power Piping).

NOTE: Flanged and screwed comnections are used as
necessary on certain components.

Capability is provided to obtain a representative sample of
tanks CC-T-1 & 2, and the effluents of Prefilter ALC-F-1
and Demineralizers ALC-K-1 and ALC-K-2, while in a low
radiation area in accordance with Regulatory Guide 1.2l.
Representative sample for CC-T-1 or 2 is here defined as
"after iccirculating the tank contents for three volume
changes”. Also the sample line for CC-T-1 & 2 shall be
purged to the sample sink for five line volumes prior to
drawing the sample, and for ALC-F-1, ALC-K-1 and ALC-K-2
the sample lines shall be recirculated for five line
volumes prior to drawing the sample.

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

The building sump shall be a covered sump.
System blowdown air and demineralized water lines are

provided with individual check valves ALC-V060 thzu V079 to
minimize contamination of these systems.



1.3.1.1¢

1.3.1.13

1.3.1.14

1.3.1.15

- 1.3.1.16

1.3.1.17
l.5.1.18

1.3.1.1y

Tne demineralizeo water supply header is provigea with
demineralized water frem TMI Unit 2 in the range of 80-%0
psig to meet EPICOR 11 requirements.

Tne System Air supply header shall pe provided with a
pressure regulator operating in the range of 80-90 psig,
an0 a moisture separator. An air oiler, ang an anti-freeze
injector are provicec for the portion of the System Air
header servicing the EPICOR II pumps. Provisions are
availaple to connect tne plant Service Air System to the
system if necessary. Also two air compressors (ALC-P-7/8)
are avallaole for use and tie into the air supply header
via ALC-V1a5.

NOTE: Tne Plant Service Air System is the preferreo air
supply. :

It sampling inoicates that the processed water is within
i1imits for oiscnarge, the aecontaminateo liquid from CC-T-2
can oe routed to the TM1 Unit 2 Liquia waste Disposal
System, the TMl Unit 2 Spent Fuel Storage Pool, the PwST's
or a truck fill hose connection that is provioeo as an
alternate means of discharging decontaminated liquids.

All system overflow lines shall aischarge to the Chemical
Cleaning 8uilding sump. Rl1l floor drains also aischarge to
tne sump. The sump pump sends all collecteo leakage to the
Off-Spec water Receiving 8atcn Tank (CC-T-1) for recycle
tnrough the cleanup system. fne sump can be oirectly
processea through tne EPICOR 11 System via existing valving
ano piping.

Since the elevation of tne oischarge nozzle of tank CC-1-2,
ano tre Onemical Cieaning Builoing floor were fixed prior
to cesign ano construction of EPICUR II, the hydraulic
oesign for oraining CC-1-z is not aocequate for complete
draining ot the tank. However, the system was oesigned to
facilitate oraining to tne maximum extent possiole. Fimal
oraining of CC-T-z is accomplishea with tne manual orain
line (valves ALC-v13l ano V132).

Inree resin traps are installed gownstream of tne oeminer-
alizers.

A one micron cartridge type filter is installed downstream
of the tnree resin traps.

Tne system shall have personnel snieloing on various
conponents to reouce the raoiation levels in the operating
areas of tne builoing.



1.3.2
1.3.2.1

1.3.2.2

1.3.2.3

1.5.2.4

1.3.3
1.3.3.1

l.5.5.2

1.3.1.20 A resin trap is installeo on the.outlet from the casks

overflow line to prevent resin carryover into the sump.

Material Handling Design Requirements

Normal operation of the Auxiliary Building Liquio Process-
ing System is by remote methods.

ODemineralized water and service air connections are provio-
ed to flush anc blowoowh the entire system Or portions of
it to allow system maintenance.

4' x 4' casks may be removea from the building by making
use of tne sniela bell designeo for this purpose. The
shielo pell is pasitioned over the contaminated cask. The
shielo doors nn tne bottom ¢f the shield are opened ang the
cask is drawn up into the oell. The ocors are reclosed and
tne cask is carried, by the crane, to tne truck wnich has a
concrete snielo vessel for isolating the cask curing
tranportation to the staging facility. Monitoring of the
area is carried on during these activities to assure tne
safety of personnel. A new cask is positioned in the
vacateo space. Snhielding, process lines, and level instru-
mant?tion are repositioned and the unit is returned to
service.

NUTE: Tne transfer bell is no longer routinely useo and
will only oe useo if operation of the system
results in radiation levels from the secaond
gemineralizer exceeding limits for unshieloed
handling.

6' x 6' casks are handleo in ang out of the building
witnout shielding. Tnis is accomplished by remote opera-
tion ano by estaolishing appropriate barriers limiting tne
approach of personnel to tne hanoling operation. Spent
resin containers are lifteo directly from within suostan-
tial snielding oarriers in thne Chemical Cleaning duilaing
and deposited directly in the transfer cask located on the
unnannec truck locateo immeaiately outsice the puilding, or
loadea unshielded on a transport truck aepending on the
cask's raoiation ievels. :

Air ranoling vesign Requirements

A ventilation fan is provided to maintain the Onemical
Cleaning suilaing at a negative oressure.

The MSA Filtration unit is designea to meet the require-
ments of NRC Regulatory Guice 1.140.



1.3.3.3

1.3.3.4

1.3.3.5

1.3.3.6

1.3.3.7

The moisture separator is provided to remove water vapor
aroplets from tne air.

An electric heater is providea within the Filtration Unit
to lower relative humidity to 30% with 100% RH inlet air.

The prefilter nas an average atmospheric air strain effi-
ciency of 85%.

The two HEPA filter banks are DOP tested in place to assure
an efficiency of 99.v¥7% for removing 0.3 micron particles.

The activated charcoal filter is designed to have effi-
clencies of 99.9% for elemental iodine and 95% for methyl
igoide. :




2.0 VETAILED DESCRIPTION OF THE SYSIEM

2.1

Comgonents

2.1.1

2.1.2

EPICOR Il Pumps (ALC-P-1 through 4 and 6)

Pumps (1-4) are air-driven, positive displacement pumps
witn a capacity of from 10 gpm to 120 gpm. Each pump is
equippeo witn a pulsation dampener in the process outlet.

Pumps ALC-£-1 tnru 4 are utilizeo in the system to circu-
late tne liquio through tne prefilter and demineralizers,
and Pump ALC-P-6 is used for chemical adaition to the Off
Spec Water Receiving Batcn Tank or to supply pre-coating
fluid to the prefilter elements. Tne hoses furnished for
tne flexiole connections to the pumps, filters, deminera-
lizers, and traps have a design pressure of 100 psi.

Air supplied to the pumps passes through an air oiler and
an anti-freeze injector to a valve manifold. Pump speed
ano capacity will oe varied by the EP1O0R 11 operator to
achieve the optimum flow through tne radwaste process
system. Pump speed is controllea by throttling the drive
air at the Fava Control Panel. Demineralizeo water and oil
free alr connections are proviceo on the suction and
aischarge side of each pump for flushing and olowdown
purposes. RrRefer to Taole 1 for pump detalls. Pump noise
and vioration monitors are present for pumps ALC-P-1 thru 4
and have a reag-out on panel ALC-PNU-2 in the TV Monitor &
Control suilding.

Transfer Pump ALC-P-5

Tne transfer pump (lable ¢) is a single stage horizontal
centrifugal pump witn a capacity of 200 GPM at 50' heao.
Tne pump motor is rated at 10 HP and is powered from MCC
2-33A in tne TV Monitor & Control Builoing. Tre pump is
controlleo oy pusn outtons for START/SIOP from MCC ¢-33A, a
nana selector switcn for low level control of tank CC-T-1
or Cc-1-2 from the panel ALC-PNL-1 in the TV Monitor
control duiloing and ifevel switches in panel ALC-PNL-1 for
tanxks CC-T-1 ano CC-T-2. Ine level switches receive their
signais from level transmitters ALC-LT-1 ana ALC-LT-2 at
tanks CC-T-1 and CC-T-2, respectively. CC-T-1&2 also have
high level cutouts to ALC-P-5.

Oemineralizeo water is supplied to the pump mechanical seal
from a solenoio operatea valve, ALC-V136, controlled from
the pump motor starting circuit. Tne valve opens, when the
motor is started, by energizing the solenoia. The seal
water flow rate is maintainea at 1-2 GPM by throttling
ALC-Vv134 wnen seal water injectien is requireo.
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Seal water injection is only requirea if tne pump is
hanaling water which contains grit which could damage the
mecnanical seal. If the pump handles clean water, it is
acceptable to allow the mechanical Seal to pe lubricated
through tne pump's internal passages. As long as the
water, which pump ALC-P-5 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.
Thus, as long as filter ALC-F-5 is in use, the demineraliz..
ed seal water can be turned off with valve ALC-Vi34 to
reduce the total volume of processed water or radwaste.

Tne pump is used to transfer water from the Clean water
Receiving Tank to the IMI Unit z Liquio Waste Oisposal
System, tne Spent Fuel Storage Pool, the PwST's, a hase
connection at tne truck fill station, or to the Off Spec
water Receiving 8atcn Tank for recycling through the
cleanup system.

Ine pump may also pe used for recirculating ano sampling
tne contents of tne Clean water Receiving Tank ana the Off
Spec water Receiving 8atch Tank. Tne sample connection
terminates at the Sample System sink. The pump is provigea
witn a aischarge pressure gage, and a flow element on the
aischarge line to units No. 1, No. 2, the Spent Fuel Pool,
tne PwST's ana the truck fill station. Remote indication
of flow (ALC-F1-2) ano a flow totalizer (ALC-FQ-2) are
located on Panel ALC-PNL-1.

Prefilter (ALC-F-1)

Tne prefilter (Taole 3) is the first stage of the Auxiliary
Builoing cmergency Liquio Clean-up system. The filter is
usea to remove sodium and other non-radioactive chemicals.
If tnhe system is veing useo as a polisning system for the
SUS effluent, tne prefilter may oe replaced with a cenin-
eralizer liner, if it has oeen determined that it is nat
requirea.

Tne prefilter unit is a caroon steel tank approximately 6
teet in diameter ano 6 feet hign. The top of the tank has
four quick disconnect type male fittings; an inlet (pump
oiscnarge), an outlet (pump suction), a threaced level
prooe connection, air buboler level comnection, ano a
comoination vent/overflow connection.

A 1/a" air connection is providea at the top of the liner
to allow removal of the piug from tne top of tne false
oolttom after final cewatering. Tne false bottom is filled




witn vermiculite to absoro water that may tend to
accumnulate to meet snallow land burial requirements. A
manway approximately 44" in oiameter is installed on top of
the tank. un tne manway cover is a four inch inspection
port useg for resin sampling once the container is spent.

The inlet nipple is connected to a full dispersion manifola
in tne top of tne tanw. The outlet nipple (pump suction
line) connects to a single layer cotton wound tubular
filter manifola which is located at the pottom of the tank.

The level probe maintains tank level oetween 4" and o" from
the top ot the resin by opening and closing solenoia valve
(ALC-V185) on tne air supply to pump 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-V24z
on high level. On Hi Hi level 4" from the tank top, an
auvoible alarm is sounded at the EP1COR Monitoring console,
locateo in the TV Monitor & Control Building, ALC-V255
closes, pump 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 ana Control 8uiloing.

Tne prefilter tank is vented, via hose connections, to a 2"
vent neager wnicn leaos into the top of the Off Spec water
Receiving datch Tank (Cc-T-1).

A tee is provioeo in tnis vent line for a hose connection
to a common header. wnich discharges to the CC3 sump. The
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-LS-21) is installed in the
loop seal for indication of flow in the heacer and provides
an alarm at panel ALC-PNL-1 in the TV Monitor & Control
guilding.

Tne snieloing in the prefilter positicn consists of a .

5 1/8" thick, square lead orick wall (3 1/8" thick on south
sioe) plus a 1/2" of shield-supporting steel. Radiation
monitors (ALC-RM-1 ana 2) are located inside this shield
180 odegrees apart at different elevations to monitor
accumulateo raoiation levels in the prefilter.

To avoio ureakthrough of sooium to the secono liner, the
batch size through the prefilter is limiteo.

- 10 -



2.1.“

2.1.5

Remote inoication is provided on tne Cleanup Panel
ALCPnNL-1 for ALCRM-1 and 2. During system operation,
raoiation levels as inoicateo on ALC-RM-1 and 2 should not
oe alloweo to exceed 1 R/HR.

vemineralizer (ALC-K-l, ALC-K-2)

Two demineralizers (Taole 4) are installed in series with
tne prefilter to further remove ragioactivity from the
waste liquid ang polish the effluent.

The first demineralizer (ALC-K-1) a 6' x 6' liner, is
primarily useo to reduce the activity level of the process
fluio tnrough fon exchange ana filtering. For tnis reason,
tne anticipated activity levels are high and the shielaing
around ALc-K-l is identical to shielding around the
prefilter.

Demineralizer (ALC-K-2) 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 breakthrough from ALC—K-1.
fFor tnis reason, the anticipated activity levels in ALC-K-2
are lower than ALC-K-1.

tacn oemineralizer nas the same external connections as the
prefilter. As with the prefilter, a 1/4" air connection is
provioeo at the top of tne liner to allow removal of the
plug from tne top of the false pottom after final dewater-
ing. Tne false oottom is filled with vermiculite to aosorb
water that may tend to accumulate to meet shallow land
ourial requirements. The oemineralizer outlet line (pump
suction line) extenos to tne bottom of the tank. Filter
elements on tne ena of the line keep resin inside of the
demineralizer. Tne demineralizer resin composition and
quantity will pe cetermineo on the pasis of system samples
anoc operating oata.

As with tne prefilter, two radiation detectors are locateo
at oifferent elevations 180 oegrees apart inside the lead
shield. nremote indication is provideo in the Tv Monitor &
control Builoing on Panel ALC-PNL-1. Ouring system opera-
tion, radiation levels as indicated on ALC-RM1-3 anc 4 for
ALC-K-1, snould not be allowed to exceed 1 R/ZHR. radiation
levels as inoicated on ALC-RMI-5 and 6 for ALC-K-2, shoulo
not oe allowed to exceed 1R/HR.

Miscellaneous Waste Holo-up Tank (WOL-T-2)

The Miscellaneous waste Hold-up Tank (Table 5) which has a
capacity of 19,518 gallons, can receive liquid from the
following sources:

-1l -




a. Auxiliary 8uilding Sump Tank

0. Neutralizer Tanks

c. Contaminated Drain Tanks

0. Reactor 8uilding Sump

e. Deoorating demineralizer pack wash outlet
f. fuel Storage Pool Submersible Pump Discharge
g. Unit No. 1 Miscellaneous waste System

h. uvemineralized water System

i. Suomergeo Demineralizer System (S0S)

J. vond. Polisner Sump

K. water Treatment Sump

l. Reactor Coolant Bleed Tanks

m. - concentrateo waste Storage Tank

Tne tank also has connections to the Miscellaneous waste
Tank Pump suction, recirculation, a caustic and sulpnhuric
acio inlet, two nitrogen inlets, a vent, a- gas sample
connection ano a relief valve. The tank is normally
nitrogen olanketea, but may be vented to the WDG System.
To prevent acio splashing on the inner tank walls, the
inlet piping extends into the tank 8 ft. The oiameter of
tne tank is 10'-9-1/4", The Miscellaneous Waste Hold-up
Tank is located in the Auxiliary Bulloing elevation 305°.

A temporary tee connection is installed in place of the
suction line strainer, wWOL-U2023, on the Miscellaneous
Waste Tank Pump wOL-P-68 suction line. Connected to this
tee is a 2" line which supplies the liquid from the Miscel-
laneous waste Holoup Tank to tne suction side of EPICOR II
Pump ALC-P-1. A 4" guard pipe with a conbination ot leao
ano concrete snielding encloses tne suction piping run from
tne Auxiliary oduiloing corrigor to the tnemical Cleaning
Builoing penetration. Tne guaro pipe is open to the
atmosphere of the Cnemical Cleaning Building, which is
unger a slight negative pressure.

-12 -




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 Chemical Cleaning Builoing. 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 cemineralized water supply is provided for
the loop seal. A suction line from the transfer pump
(ALC-P-5) penetrates tne tank skirt and connects to the
oottom of the tank, A connection is also provided for the
transfer pump recirculation line. tLevel indication ana
nign level alarm are provideo on panel ACL-PNL-1. A future
xenon hold-up tank connection is provided on the vent

line. A ¢" demineralized water line is also provided on
top of the tank for whenever large quantities of aeminer-
alizea water are requireo in the tank. Tnis would include
preoperational testing or tank cleanup. A orain line is
providea oft the Transfer Pump (ALC-P-5) suction piping to
drain tne suction piping ang the remaining water in the
tank tnat tne transfer pump cannot drain.

The tank has a 2" vent line exhausting to tne Onhemical
Cleaning duiloing through a two-stage cemister filter. The
first stage consists of two moisture separators and an HEPA
filter. The seconda stage consists of two charcoal filters
and an HcPA filter. A neater in the common 2" vent line is
controlleo from Power Panel MP-2-33A. Tne heater is
normally energizea.

Processed water is stored in tne tank until a patch is
completed. A representative sample of the processed water
can pe obtained from the discharge of the transfer pump at
the sample sink after recirculating three volumes of the
tank and purging the sample lines for five line volumes
oefore drawing the sample. If the sample inmdicates the
water is unsatisfactory for disposal, the water can bpe
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 the filter
ano demineralizers until the quality is acceptabie for
oischarge to the environment. If sampling indicates that
the tank's contents are satisfactory for olsposal, the
water is pumped normally into the TM1 Unit” 2 Liquid waste
Oisposal System, tne Spent Fuel Storage Pook, the PWST's or
to a tank truck at the truck fill station, nowever, it may
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oe storeo in tne Off-Spec water Recelving datcn Tank, if
gesiread. The Oft-Spec water Receiving Batch Tank should oe
flushed clean witn oemineralized water before it is used
for clean water storage.

Off-Spec water Receiving datcn Tank (CC-T-1)

Tne Otf-Spec water Receiving Batcn Tank (Table 7) is a
stainless steel tank with a capacity of approximately
66,000 gallons designed for full vacuum to 75 psig. For
the Auxiliary 8uiloing Clean-up System, the tank will be
operated at atmospheric pressure only. The tanx can
receive the discharge from the Clean water Receiving Tank
Transfer Pump whenever it is desired to either recycle the
water for furtner processing, or store tne purified water
for future disposition. Tnis feature allows greater
availapility ot the Clean water Receiving Tanx.

The Tank is pipeo up to receive the discharge from the sump
pump, if desireo, out nomally the sump is drained by a 2"
suction line to the Pump ALC-P-1 (see para. 2.1.8). A
suction line at the oottom of the tank can be lined up
eitner to Pump ALC-P-1 tor reprocessing the tank's contents
tnrough tne system or to tne Transfer Pump ALC-P-5 for
recirculation ano sampling, or aischarge.

Tne tanx is venteo to tne ouiloing in the same manner as
tne Ciean mater Receiving Tank. An over-tlow line witn a
loopseal is proviceo near the top of the tank. A demin-
eralizeag water supply is provideo for the ioop seal. A
connection at the top of the tank receives vents from the
prefilter, the gemineralfzers ang the crud filter. Onem-
icals for iodine fixing or pH acjustment may bDe 8doed to
tne tank oy pumping through Pump ALC-P-6 to a connection
near tne top of the tanx. Level indication and nigh level
alarm are provided on panel ACL-PNL-1. A future xenon
holg-up tank connection is provioed on the vent line.

Tne tank has a 2" vent line exhausting to the Ohemical

- Cleaning Builaing tnrough a two-stage oemister filter. Tne

first stage consists of two moisture separators and a HEPA
rilter. Tne second stage consists of two charcoal filters
and a HEPA fllter. A neater in the common 2" vent line is
controlled from Power Penel MP-2-33A. Tne heater is
normally energized.

Cnemical cleaning suilaing Sump

The hemical Cleaning csuilding sump is a stainless steel
linea pit with a capacity of (4000) gallons located in tne
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northwest corner of the puilding. All leakage from the
tank overflow, equipment, and floor drains are collected in
the sump. One sump pump (Table 8), is installed to permit
tne transfer of the liquio from the sump to the Off Spec
water Receiving Batcn Tank, if desired. The pump is a
single stage centrifugal pump with a capacity of 100 gpm.
ihe pump motor is rateo at 20 HP and is controlled from a
(MAN-OFF -AUTO) selector switch located on MCC¢-33A. when
in AUTO, the pump is controlled by conductivity type level
switch ALC-LS-1 wnich starts angd stops the pump automatic-
ally. A Hign Sump Level Alarm is proviged on Cleanup Panel .
ALC-PNL-1,

Tne pump i{s started when tne water level in the sump
reaches a level tnat is 48 1/4 incnes bDelow the face of tne
pump mounting. Tne pump stops when the level of water nas
been lowereo to a level tnat is 90 3/8 inches below the
pump face. lhe hign level alarm is actuated when the water
level reacnes 36 1/4 incnes below the face of the pump
mounting. Ine volume of water removeo from pump START to
pump STOP is epproximately 1600 gallons. There is also a
volume of nearly 1700 gallons above the High Alarm before
tne sump overflows.

Yne sump is normally drained oy a 2" line proviceo from the
sump to 2" Flusning Line just upstream of its entry into
tne suction Line ot punp ALC-P-1. Tnls permits the return
of tne sump water to the clean up system directly from the
sunp witnout circulating through tne pump CC-P-2A ana the
Of f-Spec Water Receiving 8atch Tank €C<T-l. A 3/4" prancn
connection is provioea in tnis line witn "Quick Dis-
connects"” attacnea to permit ready access for flushing with
aimineralized water from an outlet cownstream of valve
ALC-VOl5 with a snort lengtn of hose.

<0 Tun Monorall rolst System

A 20 ton noist is provideo for removai and replacement of
tne demineratizers, prefilter, ang otner large pieces of
auxiliary equipment in ano out of tne oulloing. It ais
mounteg on tne monorail whicn extenas from tne nortn sice
of the Cnhemical Cleaning dullaing aoove the resin traps
tarougn tne soutn ens of the ouiloing, extenoing 18°*
outsloe of the builaing over the cask loading area. Taole
Y provioes specifications on the monorail hoist system,

1n oroer to minimize the raoiation exposure to personnel
ouring agemineralizer ang prefilter removal, the nolst is
operateo remotely using a remote pendant operating station
in the Tv Monitor & Control Builaing. namote operation is
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aloed through the use of a closed circuit TV system with
six cameras. Tne pendant has Ssix pushbuttons for trolley
and hoist operation - one START, one STOP, two for
north/south movement of the single speed trolley, and two
for tne hoist Quad-Speeo Control System which are, a 4-step
button for creep low, meaiun ana high speed RAISt, and a
4-step outton for creep low, mediun and high speed LOWER.

There is also a local monorail hoist pendant located on the
CC3 operating floor. Tnis pendant is used for perfoming
operations where there is little radiation exposure, such
as oringing a new liner of resin into the building.

To aid positioning of the noist remotely for demineralizer
ana prefilter replacement, the monorail has visiole target
markings above the aemineralizers, the prefilter, ana in
tne cask loaging area all of which can pe viewed with the
TV cameras.

resin Filter - ALC-F-4A, 3 & C

Tnree Resin Filters are provioea downstream of EPICOR pump,
ALC-P-4, to prevent resin fines from entering the Clean
water Receiving Tank. 1f the fiiters contact raoiation
level reacnes 250 mR/HR on any part of the filter, the
system must be snutdown and tnhe filters replacea. Four
sioes of the filters are shielded oy solid concrete blocks
8" thick. 1he top is shieldeo with 1/« inch of lead.

Cruo Filter - ALC-F-5

A one micron filter with isolation valves is provided
petween the resin filter ana the Clean Water Receiving
Tank. Tne primary purpose of this filter is to eliminate
any cooalt present in the processeg water. A vent line
connecteo to the Off-Spec water Receiving Batch Tank anc a
orain {ine to the equipment drain system is provideo for
aralning the filter nousing prior to inserting or removing
a filter cartrioge. Tne filter is shieloea by > 1/8" lead
ofica.s on tnree sides, and by a concrete wall on the fourth
sioe.

wuring removal of the filter, it shoula oe hanoleo as
raoioactive material. The tilter must oe replaced wnenever
tne contact raoiation level reaches 250 mR/rR. A special
lever is provideo to aid in removal of tne filter cartrioge.
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2.1.14

2.1.15

2.1.16

2.1.17

Ventilation Heating Unit & Moisture Separator

Heating unit no. ALC-£-Hl (Taole 10) is mounted on the
inlet of the filtration unit at elevation 304' and consists
of a moisture separator (ALC-E-Fl) and a 60 KW 480 volt, 3
phase heater. Tne heater is powered from MCC2-33A.

ventilation Filter unit

Tne filter unit consists of a single housing containing, in
order: a prefilter (ALC-£-F2z) (not used), a high effi-
clency particulate air (HEPA) filter (ALC-E-F3), charcoal
filter peds (ALC-E-F4) and a final HEPA filter (ALC-E-F5).
A manually actuatea fire protection water supply is provid-
eo for the charcoal beds.

ventilation Fan Assembly

Fan assembly no. ALC-E-1 (Table 10) is a 30+4P, 460 volt, 3
pnase, 60 cycle, radial flow centrifugal unit with a
capacity of 8000 cfm. Tne fan, powered from M:C2-33A, is
mountes on tne outlet of tne filter unit and discharges tne
ventilatiuvn exhaust through ducting (monitored oy a raaia-
tion cetector) ana out tnrough the roof.

ventilation Ragjation Monitor

Tne raoiation monitor (Vable 10) samples air in the fan
oischarge line isoxinetically at a rate of 4 cfm to provide
local (at monitor) and remote indication on Panel ALC-PNL-1
of discnarge paticulate, ioaine ano noble gas ectivity
levels. Remote inoication of tnese parameters is recorded
on a strip chart recorcer. The monitor will provice an
aiam at a raoiation level of 200,000 CPM, 40,000 OPM, and
100,000 CPM for a parsticulate, iooine or gaseous ectivity
on the panel in tne Control duiloing. Tne radiation
monitor is powered trom MCC2-33A. A splitter plock nas
been provlioea in the line to the radiation monltor to
provice a means of taxing grab samples as may De requireo.

ventilation weatnerproof cnclosures

The weatnerproof enclosure ls locateg at grade level ao
nouses the comporents ciscussea in 2.1.12 thru 2.1.15
(aoove) .

unenical cleaning sullaing Raciation Monltors

Four area radlation monitors (A_C-R#-8 thru li) snd an air
sampler (ALC-RM-17) are proviged ln the Chealcal Cieaning

S
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duilding. Tne four area raoiation monitors (ALC-RM-8 thru |
11) are provigeo with remote indication on the Radiation
Honitoring Panel ALC-PNL-1 in the Control Building. Tne
alir sampler (ALC-RM-12) is located in the HVAC duilaing,
out draws its sample from tne Cnemical Cleaning Builoing
near tne prefilter. Remote inaication for ALC-RM-12 is
also provioced on tne Raoiation Monitoring Panel ALC-PNL-1,
The area monitors and air sampler will provide a common
alamm at a hign radiation level ang monitor failure on
Panel ALC-PNL-1. Tnese raoiation monitors are provided for
operator information.

closeo circuit Tv System

A closed circuit Tv system is provided to aid in remote
nandling of tne prefilter and 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 mounteo on tne TV Maonitor Console located in the TV
Monitor & Control Building. Camera No. 3 nas a PAN-TILT
control ang is mounted to provice a view of ALC-K-2 for
remote handling. Tne PAN-TILT control allows remote
movement of the camera to permit scanning a large area of
tne (nemical Cleaning Builoing for surveillance during
system operation. C(amera No. 6 is mounted to provide a
view of tne ePICOR Il pumps ALC-"-1 thru 4. Tnis camera
provioces tne operator witn a remote surveillance capacity
for viewing this area of the builoing during system
operation.

camera No. 1 mounteo on the monorall support structure
outsioe the Chemical Cleaning Builoing to allow viewing of
tne prefilter or oemineralizer while ceing loaced into the
transfer cask. Camera No. 2 is mountea oirectly on tne 20
Ton Hoist ano provices a oirect view of tne monorail.
Target marxkings wnicn can pe vieweo with this camera are
provicea on the monorail to aid in tne positioning of the
1oist. Cameras NO. 4 anag No. 5 provige a view of the top
area ALC-f-1 ang ALC-K-1 to ald in remote hanaling of tnese
casks and to provide a surveillance capanility for tnese
cas«s ouring operation of the system. Camera No. 7 nas a
PAN-TILT control ana is mountea on the west wall petween
Awc-K-1 ano ALC-K-¢ to provide remote monitoring of poten-
tial leax areas.
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Major System Valves

Inlet Isolation Valve to EPICOR II System - ALC-V043

One stainless steel, 2", 120V motor operated ball valve is
installed on the inlet line from the source tank to the
EPICOR II radwaste processing system. The valve is powered
from the 120/208vV Power Panel MP-2-33A and controlled by a
handswitch located on MCC-2-33A, Compartment 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 OPEN at a time. Valve ALC-V043 is
interlocked with ALC-F-1 high level to prevent overfilling
the pre-filter.

Service Air Regulator - ALC-V109

One 3" pressure regulating valve with a 300# réting 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 9 rating at
1209 is installed on the line from ALC-P-1 to ALC-F-1
between manual valves ALC-V19]1 & ALC-V207, the valve
ALC-V255 is normally closed unless energized and is inter-
locked to close on high level in ALC-F-1. Additionslly it
closes on loss of electrical power or when system is not
running.

orf c. Water ly Isolation vValves to ALC-P-1 -
ALC-VOEE and EEE—V%A}

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 Pump ALC-P-1. The
valve allows reprocessing of off specification water. The
valve is powered from the 120/208V Power Panel MP-2-33A and
controlled by a handswitch located on MCC-2-33A, Compart-
ment 3, Valve position and power availability indications
function in the same manner as for ALC-V043. Valve
ALC-v242 is interlocked with valve ALC-V043 to assure that
only one of these two valves can be OPEN 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 ALC-V086 is a stainless steel, 2", 120V motor opera-
ted ball valve which is also installed on the outlet line
of the Off Spec. water Receiving Batch Tank CC-T-1. It is
controlled by a manual hangswitch mounted in MCC-2-33A,
compartment 3€. By 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 Tanks or other transfer points.

Sample System

A Sample System is proviged to obtain a representative
sample of tanks CC-1-1 & 2 and the effluents of Prefilter
ALC-F-1 and Demineralizers ALC-K-1 and ALC-K-Z.

The samples from the Prefilter and Demineralizers and the
sample ootainea from the Miscellaneous waste Holdup Tanx
are usea to oetermine the isotopic inventory held up on the
resin beds and prefilter. The determination is made by
analyzing the influent and effluent isotopic concentra-
tions, the aifference of which is held up on the oed. 1Inis
information is required for shipment of the spent contain-
ers to tne waste olsposal site.

A common collection station shielded by an 8 inch thick
solid olock wall is locatea on the Chemical Cleaning
duilaing mezzanine, ano is provided for controlled and safe
sampling.

Tne collection station consists of inaividual 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 cemineralized water for
the sink spray header and bottle washing. The drain from
tne sink is routed to the Cnemical Cleaning Building sump.
Tne sink is also provided with #ntilation which consists
of a nooo ano ductwork which {= - “ " Into the Chemical
Cleaning Builaing ventilatior

Recirculation of the sample ii som ALC-F-l, ALC-K-1 ana
ALC-K-2 back to tne suction of ;wi-+-2, ang the collection
of samples is controlled by solenoid valves. The aonility
to ootain grao samples is provicea in the recirculation
line for flow verification. Piping for the sample lines is
172" stainless steel tuoing with compression type
connectors.

NOTE: See section 2.1.6 for obtaining a sample from
CC-T-1 & 2.



2.1.21 Aux., Building Cleanup System Air Compressors

Rotary air compressors ALC-P-7 and 8 (Table 11) are provid-
ed as a backup air supply for the EPICOR II system, while
the plant Service Air system is the normal air supply.
Either of these air compressors have sufficient capacity
for the operation of the Epicor II system. These compress-
ors are located in the ventilation unit's bullding. These
compressors are single stage rotary screw, electrically
driven, packaged units (pre-wired and pre-plumbed) with
capacities of 115 and 98 CFM at 100 psig (the compressors
are not the same model).

The canpressors are controlled by local hand switches which
allow the choice of either START/STOP (for intermittent air
demand) or CONTINUOUS (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 modes, the air pressure in each unit’s
reservoir is automatically maintained within preset limits.

2.2 Instruments, Controls, Alarmms, and Protective Devices

2eisd Cleanup System

The Auxiliary Building Emergency Liquid Cleanup System is
normally operated and monitored from control panel
ALC-PNL-1 located in the TV Monitor & Control Building
which is a separate prefabricated building. The TV Monitor
& Control Bullding is adjacent to the northwest corner of
the Chemical Cleaning Building.

Electrical power is supplied to the Auxiliary Building
Emergency Cleanup System from 750 KVA Unit Substation USS
2-33 located on the mezzanine floor at elevation 305' in
the southeast corner of the Turbine Building for Unit 2.
USS 2-33 was originally the power supply to the Control Rod
Orive Motors. 480V power from USS 2-33 is supplied to MCC
2-33A located inside the TV Monitor & Control Building.
The HVAC system fan and heaters, the transfer pump, build-
ing sump pump, and the 20-ton hoist are powered from MCC
2-33A. A 480-120/208 Vac, 25 KVA transformmer, supplied
from MCC 2-33A, supplies all other system electrical loads
from Power Panel MP2-33A, except heat traces and ALC-P-8
which are supplied from the control rod breaker (2-43).

The EPICOR II punps are controlled through an automatic
control unit which provides AUTO/MANUAL on-off switches and
indicating lights for the pumps, prefilter and demineraliz-
er high level alamms, and an ON/OFF switch for the unit.
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control power is provided for tne EP1COR 11 solenoid
operated air supply valves through these units. Tne speed
of the pumps is controlled by throttling motor operated
valves A.C-V260, 261, 262 and 263. A turbine flowmeter
(ALC-fFl-1) is provided to monitor process flowrates.

Interlocks are provided from pump control panel to valves
ALC-v043, ALC-Ve42 ana ALC-V255 such that when the pump is
stoppeo the valves will close, if open.

All process instrumentation monitored in the control center
1s mounted on Cleanup Panel, ALC-PNL-1. Audiple alarms and
inoicating lignts are proviaea on this panel for CCB Sump
High tevel, CC3 ventilation System Trouble, CCB8 Charcoal
Filter Hign Temperature, CO8 High Exhaust Radiation Level,
CCY Radiation Monitor Failed, Suilding Radiation Level, ana
ALC-F-1, ALC-K-]1 & 2 Loop Seal Flow. Remote indication is
proviced for tne area radiation monitors and the air
sampler on the Raaiation Monitoring Panel located adjacent
to tne Cleanup Panel. A complete instrument list including
range and setpoints is providea in Taole 12.

ventilation System
reating Unit & Moisture Separator

Tne moisture separator is instrumented witn a oifferential
pressure indicator and switcn, ALC-0UPl-11 angd ALC-DPS-11.

The heating unit (ALc-E-HL) is provided with a temperatue

inoicating controller ano a high temperature switch.

Tne temperature indicating controller functions to maintain
the heaters energizea provioing a neater outlet air temper-
ature of no more than 146°F. Should tne air temperature
rise to 160°F, tne high temperature switcn will automatic-~
ally deenergize the neaters. It the neaters are to oe
reenergized, the reset button must oe depressed when air
temperature at the tnermocouple drops beiow the 160°F
temperature switch setpoint.

lnoication of operation of the temperature indicating
controller ano nign temperature switches are proviaed on
tne switcnes, both of which are located in the heater
control panel near the heaters on the filtration unit.

Manual energizing/ceenergizing of the heater control panel
occurs at Mcc2-3)A. Tne neater panel is also deenergized
automatically should the system ventilation fan trip or in
any otner way fail to maintain minimum flow at the fan
aiscnarge flow switch.

i
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A red lignt on the heater controller panel indicates power
available to the heater control panel.

Filter Unit

Difterential pressure indication is provided for the filter
unit's moisture separator (ALC-E-Fl). while a differential
pressure inadication (DP1-11) is provided locally, a differ-
ential pressure switcn (DPS-11) will actuate a remote
"Trouble" alamm warning the operator of a rostricted flow
condition existing in the moisture separator. (Note: The
moisture separator should be replaced when it exhibits a
pressure drop of 1" w.g.)

Two oifferential pressure switches (one not connectea) ano
a aifferential pressure indicator (0UPl1-13) are located on
the first HEPA filter (ALC-E-F3) in tne Filter Unit for
ingication ano alarm: OPS-13 warns of a high differential
pressure condition by actuating the ventilation Unit common
*'Trouole” alarm at 3" W.G.

Tne cnarcoal filter is instrumentec with a fire detection
system. A prealarmm (7S-15-1 set at 250°F) will actuate a
local amper light, a remote high temperature alarm and a
horn warning of increasing temperature in the charcoal

oed. At 300°, (remote common "Trouole" and local rea
light) alarms will pe actuatea from TS-15-2 inoicating a Hi
Hi temperature condition exists in the bed.

Indication of operability of the fire detection system is
provided by an "Abnormal Oetection" white light, located on
tne filtration unit fire oetection panel.

Also provided on the charcoal absoroer is a differential
pressure indicating controller (ALC-0PI-14). This is not
connecteo.

The final stage of filtration in the ftiltration unit occurs
in tne last HEPA filer (ALC-E-FS). In sgoition to peing
provioed with local aifferential pressure inaication
(0P1-18), the remote "Trouole" alamm is actuated on a high
HEPA filter differential pressure of 3" W.G. oy the locally
mounteo oifferential pressure switch (0PS-16).

Fan Assemoly

Tne fan assemoly, as previously noted, is interlocked witn
the 60 Kw neater. A control interlock is provided through
the fan and heater circuitry such that tne neater may not
oe energizea unless the fen is running. A flow indicating
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switcn (F1S-17) on the aischarge of the fan provides a
safety interlock: if the filtration unit is operating and
the aiscnarge flow of the fan falls below 4,000 cfm, the
heater and fan moitor will trip. FI1S-17 is also tied into
the common, remote panel mounted "Trouble®™ alamm. The fan
is started and stopped from MCC2-33A.

radiation Monitor (Controls)

Tne Raoiation Monitor (ALC-RE-18) is energized and Oeener-
gizeo locally at the monitor cabinet. Separate control
switches are provided: one of the unit itself ang another
for the monitor sample pump. (Note: During operation of
the Cnemical Cleaning Building ventilation System, the
Raoiation Monitor must be erergized at all times). A
"Power Available" light is provide on the unit.

Local ingication of the ventilation exhaust particulate
and/or gaseous activity level is provided on the monitor.
remote indication of the ventilation exhaust activity
levels is proviced on tie panel in the control sheo. At a
level of 200,000 CPM particulate, 40,000 CPM iodine, or
100,000 CP4 noole gas the High Radiation alarm will sound
on tne panel in the control shed.
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3.0 PRINCIPLE MODES OF OPERATION

3.1 Startup
3.1,1

3.1.2

Ventilation System

Prior to startup of this unit, the marual dempers ALC-E-D1
and D2 shall be checked open. Ensure that the radiation
monitor is energized and operational.

When the fan is started (at MCC2-33A) ensure sufficient air
flow exists (approx. 4000 CFM minimum) through the unit
before energizing the heaters (Note: Heaters should not
energize if insufficient air flow exists). After startup,
verify that ventilation unit temperature, flow and activity
indications are normal 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.

Cleanup System

Initial startup of the Auxiliary Building Emergency Cleanup
System will be with the Prefilter and Demineralizers empty
of liquid. The Chemical Clesnup Building Ventilation
System shall be in operation prior to operating the cleanup
system,

Before contaminated liquid flow is initiated the line
between the source tank and ALC-V043, or the line back to
CC-T-1 through valve C-V242 is primed with demineralized
water. Motor operated valve ALC-V0O43 or solenoid valve
ALC-v242 is then opened and Epicor II pump ALC-P-1 is
started by opening the air motor air supply valve
(ALC-VIBS{. Liquid waste is pumped from the source tank to
the Prefilter, ALC-F -1, until the prefilter tank is full
and the pump stops on high tank level. Epicor II Pump
ALC-P-2 is similarly operated until Cemineralizer ALC-K-1
is full and C-P-3 is operated until Demineralizer ALC-K-2
is full. The air supply valves C-VOll, V028, V025 & V022
for Epicor II pumps ALC-P-1 thru 4 respectively are
throttled to maintain a balanced flow of about 10 gpm
through the prefilter and demineralizers.

NOTE: The initial batch quantity will be determined by
the efficiency of the demineralizer resin charge
and may require a charge in resin compcsition
and/or flow rate to effectively process the
radioactive waste water.
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S0S Polishing Startup

Prior to startup for the SOS Polisning Mode, the 4 x 4
liner and top shielding for ALC-K-1 will have to be remaved
ano replaced with a 6 x 6 liner. -

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

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

3.2 Nommal Uperation

3.é.0 ventilation System

Ouring normal operation, tne ventilation unit should
require little operator action. The unit should be
perioaically checked to ensure that inaication is operable
ang that temperatures, flows and radiation levels are
witnin the normal ranges.

Increasing differential pressures across the moisture
separator and 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 recorcer should oe checked
periodically and reviewed for evigence of trends indicating
that increasing levels of activity are being discharged. A
trend snowing increasing discharge activity levels can be
inoicative of carryover from the filter unit and should be
treatea accordingly.

3.2.2 Cleanup System

Once the flow rate is estaolished for the process, tne
system operates sutomatically by starting and stopping the
pumps (ALC-P-1, ¢, 3 and 4) in order to maintain the proper
level in the process tanks. lnstrumentation is orovidea on
tne control panel to monitor system parameters ano to
oalance tne system to minimize pump cycling.

Upon completion of processing one batcn, Transfer Pump
ALC-P-5 s startea to recirculate at least three tank
volumes of water through tne Clean water Receiving Tank
after wnich a sample is drawn for analysis oy the TMI water
cnemistry laooratory. Wwater acceptable for discharge will



3.2 Shutdown

3.2.1

3.3.2

be punpea to the TMI Unit 2 Liquid waste Disposal 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
pumpea to the Off-Spec Water Receiving Batch Tank for
reprocessing. (See para. 2.1.6 and 2.1.7)

NOTE: Normal operation is the same whether the system

is being used in the Auxiliary Liquid Cleanup
Moge, or in tne SOS Polishing Mode.

ventilation System

The purpose of the ventilation system is to ensure that all
air leaving the Cnemical Cleaning duilding is filtered and
monitored for radiation. Shutaown of the ventilation
system will precluae filtration and monitoring of the air
ana shoula not oe performed unless oictated by other
casualty/operational considerations. To shutdown the
ventilation unit, deenergize the 60 KW heaters, fan
{ALC-E~1) ano raoiation monitor from their respective
oreakers in MCC 2-32A.

Cleanup System

Tne system is shutdown and flow through the process system
stoppeo oy closing the air supply valves to Epicor 11
Pumps, ALC-P-1 througn 4. To shutdown the system upon
completion of processing a batch, the pumps are secured and
tne liquid supply valve ALC-V042 or ALC-v086 is closed.
Valves ALC-V442 ang ALC-V255 close automatically as power
is shutdgown. close ALC-V277 to prevent syphoning of the
secono 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 unit nas collected a quantity
of material wnich is limitea by snipping regulations, or
system sampling inoicates that the resins are exhausteo
chemically. To replace one of the units, the tank is
emptied of water, the three hoses, the level prooe cable
ana tne puoobler unit disconnected from tne tark, and the
remotely operateo noist useo to transport the prefilter or
demineralizer to the outside of the Ohemical Cleaning
Building to the transfer cask. Tne replacement unit is
tren installed, the hoses, the level probe cable and the
ouboler line reconnectea and the system started as oescrio-
ea in paragrapn 3.1. &ach can has its own level prooe
wnich will oe discarvea witn the can.

ST




NOTE: Snutdown is the same whether the system is oeing
usea in the Auxiliary duilding Liquia Cleanup
mode or in the SOS Polishing mode.

3.4 Special or Infrequent Operation

3.54.1 Fiiter Changeout

wnen a filter bank requires cnanging, the Aux. Builaing
émergency Liquio Clean-up System shoula oe shutdown. The
ventilation system snall oe in operation during the filter
change-out.

3.5 Emergency
J.5.1 coss of onemical Building Ventilation System

On loss of tne Onemical Cleaning Building vVentilation
System, the Auxiliary Building Emergency Liquid Cleanup
System shall pe shutaown, and the Ohemical Cleaning Buila-
ing sealea.

3.5.2 Loss of Electrical Power

On loss of electrical power to the Chemical Cleaning
duilaoing MCC 2-35A, EPICOR 11 Pumps ALC-P-1, 2, 3 & 4 will
automatically stop as the solenoid valves on the air supply
lines fail closea on loss of power. Valves ALC-V043 ana
voB6 fail "As 1ls". valve ALC-Vz55 fails closea. Vvalve
ALC-Vceaz fails closeo on loss of power to stop flow from
tank CC-T-1. 1f flow througn the system is from the Misc.
waste Holaup Tank, WDL-T-2, operator action is required to
close valve WuL-V2628. Sr=er =i!l be lost to Ventilation
System 60<# heaters, exnaust fan a..t1 raoiation monitor.
Tne ventilation unit inlet ano outle\ dampers snoula oe
closed. 1nis same procedure snculd oe followeo in the
event tnat only tne exhaust fan is lost.

Un loss of power to the 2-43 supply, backup air supply and
neat traces will not pe available.

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

3.5.3 Loss of System Air

Loss of System Air will cause tne Epicor 11 Pumps to secure
until eitner the system compressors can be put into service
or the Service Air System can be returned to service.
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NOTE: Epicor II uses in-plant service air as nommal
supply air.

3.5.4 Fire
3.5.4.1 Vventilation System

Snoulo they become too hot, the charcoal absorber beds in
the ventilation unit coulo ignite. Upon verification of

ignition of tne charcoal oed, the manually actuateda fire

protection sprays shoulo pbe cut in.

3.5.4.2 Cleanup system

If a fire occurs in the TV Monitor Control duilding the
sprinkler system will automatically initiate. The Chemical
Cleaning duilding is provided with a hose station on the
mezzanine for manual firefighting.

4.0 HAZARDS ANU PRECAUTIONS

Since the system is handling radioactivity contaminated fluids, all
appropriate healtnh physics precautions must be observed during operation
and maintenance. uUnger no circumstances will aischarges be mage to the
environment without proper autnorization. :

Tne Cnemical Cleaning Building ventilation System will process potentially
contaminated air. As such, any operations or maintenance assoclated with
the system should fully incorporate appropriate Health Physics
guloelines/requirements. Any solid or liquid ventilation system waste
must oe sampled ano cleared by HP oefore release to environment.

Ensure tnat positive verification of cnarcoal bed fire exists before
manual iniclation of fire protection spray system since water will cemage
the cnarcoal bea.

Flushing connections are ptoviced at various locations in the system ang
provioe a means for reoucing tne radiation levels in the piping. Flusning
snoculo be exercisea wnen maintenance is performed.




TASLE )

EPCIOR 11 PMPS

Pump Oetails

Ioentification ALC-P-1, 2, 3, &

Numoer Installed 4

Manufacturer warren Rupp CO.

Moagel no. SA 2-A

Type Double opposea diaphragm
Maximun rateo capacity at %0 psi air supply 120 GPM at 45 Ft of head
Operating point capacity at 90 psi air supply 20 GPM at 170 Ft of nead
Max. air pressure, psi 125

Luoricant 0il




Pump Jetails
Identification

Nunoer Installeo
Manufacturer

Mogel No.

Type

Standaro Material Oesignation
Rateo Speed, rpm

Rated Capacity, gpm

nRatea Total Dynamic Heao, Ft
Snutotf Heao, Ft

vesign Pressure, casing, pcig
design Temperature, °C
tubricant

Motor uetails

mManufacturer

Type

tnclosure

Ratea Horsepower, HP

Speed, rpm

Luworicant/coolant

Power Requirements

Power Source

TALE 2

TRANSFER PUMP

- 3] -

ALC-P-5
1
Ingersoll Rand

3 x 2 x 10 Type HOC, Group 2,
ANSI RS0

Horizontal Centrifugal
Col. OI

1750

200

90

121

200

110

SAE 20 or 30 0il

Goula Century tlect. Div.
FC

TEFC

10

1700

Grease/air

480V AC/12.5A, 3 Pnase, 6042
MCC-2-33A




TARLE 3
FILTERS

Tank Details
lgentification
Nunber lnstalleo
Manufacturer

installation

PREFILTER

Outsioe aiameter/neignt, ft-in

Snell tnickness

Shell materia)

Design pressure, psi

Jank Oetails
laentification
nunoer lnstallea
Manufacturer

installation

ALC-F-1

1

EPICOR
vertical
6'0" x 6'Q"
174"

Caroon Steel
2

Resin Filters (Traps)

vutside oiameter/neight, ft

Snell material

Uesign pressure, psi

- 32 -

ALC-F-8A, 8, U
3

Capolupo & Gunoal, Inc.

Horizontal
10 x 28
PVC

10U




tdentification

Numoer Installed

Manufacturer

Installation

Jutsioe diameter/neignt, inches
Shell tnickness, inches

Snell material

Oesign pressure, psi

Particle size rating

TABLE 3 (Cont'a)

CRUD FILTERS

- 33 .

ALC-F -5

1

Pall Trinity Micro Cormp.
vertical

7 x 34

0.165

SA-312 P34

150

1 micron, nominal




Tank Oetails
loentification
Nunoer Installea
Manufacturer
lnstallation

butsioe diameter/height, tt-in

Snell thickness
Snell material

vesign pressure, psi

TASLE 4

UEMINERAL 12ERS

SEIBEL

ALC-K-1, ALC-K-2
2

EPICOR

vertical

6'0" x 6'0" (ALC-K-1)
4'0" x 4'0" (ALC-K-2)e

174"
Caroon Steel

2




- JAALE 5

MISCELLANEQUS WASTE HOLD-UP TANK

Tank vetails
Ioentification
Manufacturer

Capacity - gallons
lnstallation

Outsioe diameter and length, ft-in
Snell material

Snell tnickness, in.
vesign temperature, °f
Oesign pressure, psig
corrosion allowance, in.
vesign code

coge stamp required

-2

WOL-T=-2

Ricrmond Engineering Co. Inc.
19,518

Horizontal

10* - 9y l/4m; 32' - 4 5/8"
SA-240, 304 S/S

/8

150

20

0

1768 RSME, Sec. III, class 3
ASMe Coge




* CLEAN WATER RECEIVING TANK

Tank Details
Identification
Number lnstalleo
Manufacturer
vapacity - gallons
Installation
Lutsice aiameter & heignt - ft
Snell material
Snell tnickness
Uesign pressure
Corrosion allowance

Coge stamp required

* Rinse Holo Tank for U.T7.S.G. Ohem. Clean Sys.

CC-T-2

1

cnicago B8ridge & Iron Co.
133,689

vertical

25 - 35!

304 Stavinless Steel
3/16" to 3/8"
Atmaspheric

0]

No




TASLE 7

® OFF-SPEC WATER RECELVING/BATCH TANK

Tank Details
Igentification

Numoer Installea
Manufacturer

capacity - gallons
Installation

Jutsioe oiameter & heignt, ft-in.
Snell material

Snell tnickness

Oesign temperature, °F
vesign pressure
Corrosion allowance

vode stamp requirea

CC-T-1

1

Cnicago B8ridge & Lron Co.
85,978

vertical

21'-10" & 39t-p"

304 Stainless Steel

250°F
Full vacuum to 75 psig
0

Yes

¢ cnemical Cleaning Solution Tank for 0.1 S.s. unem. Clean Sys.
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TASLE 8

SUMP_PUMP
CHEMICAL TLEANING 8UILOING

Pump Oetail

lagentification
Nunper lnstallea
Manufacturer
Mooel No.

Type

rRateo speed, rpm
Rated capacity, gpm

Ratec total neag, ft

Min, Suomergence required
vesign pressure, casing, psig
ODesign temperature, “F
Luoricant

Min, Flow requirements, gpm
Motor uvetails

Manufacturer

Type

cnclosure

Ratea Horsepower, HP

Speea, rpm
Luoricant/coolant

Power Requirements

Power Source

CC-P-2A
o
Goula
3171
vertical
3600
100
250

1 Foot
150
450

water

General Electric
vertical Induction
TeFC

20

3600

Grease/Air

480v AC, 3 Pnase, 60 HZ
MCC 2-33A




TABLE ¥
MONJRAIL HOLST SYSIEM

Numoer lnstallea: 1
Manuracturer: Harnischfeger, 1nc., P&H
Mogel: #36CS23E
Capacity: 20 ton
Total «Laft: 25'-6"
Speea:
Hoist: 20 FPM maximum (90% loaa)
10 FPM mediun
5 FPM low
1 FPM creep
Trolley: 50 FPM
control:
Hoist: Quad - Speed
Trolley: Single Speed
Power Supply: 460 vV AC, 3 Pnase, 60 Hz
MCC 2-33A
control Volitage: 110 v AC

Control Station:

Local and nemote six pushbutton pendant control; deaoman type element
control

Reeving: Four part single reeved

UR3g e




TASLE 10
CHEMICAL CLEANING BUILDING VENTILATION SYSTEM NAMePLATE DATA

MSA Filter unit

loentification mo. ALC-£-Hl

6UKW nromolax Heater Unit

48uv, 3 Pnase, 6U Hz

vat. Numoer SCUP-080-3480

Type o 0-800 °F Temperature controller

Type v 09800 °F Hign cimit witn Manual Reset

Internal Ingustrial Fan
loentification No. ALC-t-l
5030 CFM Fan Unit

30 HP

460 volts AC, > Pnase, 60 H2

10 Numor P28G353G-G7-XD

victoreen o40-3> Oft Line Eftfluent Monitor
3 Ctnannel Readout - gaseous, particulate, potnh
11U volts, AC, 1 Pnase, 60 Hz

sSelt contalnea sample/return pump (4 cfm)

Sl o st




loentification
Numper Instailed
vendor

Type

Moagel No.

capacity (CFM & PSIG)

Rateg Motor, H®, RPM
Power Source

TABLE 11
AIR DMPRESSURS

ALC-P-7
1

Le Roi (Dresser 1ndustries Inc.)

Single Stage Rotary Screw
30SS

115 @ 100
110 @ 125 (Max.)

30, 1755

460V, 3 Pnase, 60 Hz
MCC 2-33A

o e

2555

98 3 100
95 @ 125 (Max.)

25, 1760

460V, 3 Phase, 60 Hz
Power Panel HOP-w2




TALE 12

INSTRBENTATION AND CONTROL

Page 1 of 8

1INPUT/SPRN

TAC ND, SERVICE LOCAT 108 SUPPL LER MODEL_NO. QUTPUT/SCALE SET POINT REMARKS

ALC-AE-1 EPICOR II Sys. influent Piping LaN 450%-010- 0-1000640/0H NA
concuctivity cell 43-088-1-02

ALC-Al-1 EPICOR I2 Sys. influent ALC-PNL-] L&N 7075-1-011- 0-1000040/04 N/A
conductivity indicator 120-001

ALC-AE-3 AC-K-1 deain. effluent Plping LAN 4909-10-44. 0-1000000/04 N/A
coractivity cell 088-1-02

ALC-AL-3 ALC-K.]l remln. effluent ALC-PNL-] LaN 7075-1-011- 0-1000400/04 N/A
condct! ity indicator 120-001

ALC-AE-Q EPICOR 11 Sys. effluent Piping LaN 4909-10-44- 0-1aIDee0/04 N/A
conductlvity cell 088-1-02

ALC-AT-4 EPICOR II Sys. effluent ALC-PHL-] LaN 7075-1-011- 0~10000¢0/04 N/&
conductivity indicator 120-001-000

ALC-RE-6 ALC-K-] demin. effluent Piping L&N 7774-3-1-01 0-14 N/A
pH cell

ALC-AI-6 ALC-X-] Oealn. effluent ALC-AL-1 LaN 7075-1-011- 0-la N/A
pH indicator 120-001

ALC-RE-7 EPICOR II Sys. effluent P1P1Ng LaN 7774-3-1-01 0-la N/A
pH cell

ALC-AlI-7 EPICOR II Sys. effluent AC-Aa-l L&N 7075-1-011- 0-la N/A
pM indicator 120-001

PGPS




TABLE 12 Page 2 of &
nsuucmmgo_ AND CONTROL
INRST/SPAN

JAG O, SERVICE LOCATION SLFWLER MODEL NO. OUTRUT/SCALE SET POINT

ANCSHE-] c-7-2 inlet flow Plping Hoffer H0 3/4 2.5-29 O N/A
turtlne flow meter 2529851

NCFQI-L CC-T1-2 inlet flow ALC-FNL-] Hoffer 26E0RTA 0-99,999,999 CAL NA
totalizer/inoicator 0-99G™

ALCSE-2 CC-T-2 discharpe Plping Foxboro OP-FTT 0-100 CPY WA
flow orifice plate 0-250° wC.

ALFT=2 CC-T-2 discharge ALC-RDK-] Foxboro NE 130M- 0-100" ¥G. N/A
flos trensaitter 1I H2-A-E 4-20 MADC

ALC-FV=3 CC-T-2 discherge flow ALC-Ae-1 Foxborn 66AT-0J 4 to 20 MADC NA
sqare root converter

ALCFQ-2 CC-T-2 discharge ALC-ANL-1 Fisher & 52-ET 4-20 MADC N/A
flow 4ntegrator Porter 0-107 1PH

ALCFI-2 €C-T-2 discherge ALCNL-1 Fisher & 51-1371 4=-20 MADC N/A
flow inaicstor Porter 0-100 CP™

ALC-FY-4 CC-T.2 discherge ALC-AL -] Faxboro 61C-AT-0) 120v 60 Hz
flow power sapply 4-20 MAOC

AL~ I-) CC-T-1 tank level ALC-Ae-1 Foxboro 257P-1C 4-20 MADC
indicator 0-38 ft

ALC-AT-1 CC-T-1 tank level Local Foxboro NE]1 XO4- &4-20000C N/A
transaitter II H 0-340° H0

24-A80"

-4} -




TAAE 12 Page J of &
INSTRMENTATION AND CONTRAR.
INFUT/ZSPAN
T18C NO. SERVICE LOCATION SUPALIER MODEL ND. QUTPUT/SCALE SEV_FOINT ROWALS
ALC-LY-1 CC-T-1 tank level ALC-ANL-]1 Foxboro 610AT-34 120v 60 2z N/R
transe. PR SPly 4-20 WADC
ALLC-L1-2 CC-T1.2 tank level ALC-ANL-) Foxboro 25TP-1C 4-Z0A0C
indicator 0-35 ft
AL~ Y2 CC-T-2 tank level Local Foxboro NELXOM- 0-sala° WA
transmftter I1 M2-A-3 4-20 WO
8°-428°
AL-LY-2 CC-T-2 tank level ALC-AL-] Foxboro 610AT-0) 120v 60 H2 WA
transs. PR swply 4-20 RAOC
ALC-LS-1 Chee. Clean. 8log. Local warrick 2C1F0 0-35 ft, 36 1/4 1n. Below mntg.
sump level suitch 48 1/4 1n. fece.
90 3/8 in.
ALC-LAH-1 Chem. Clean. Bldg. ALC-PL-1 RODESTER 36 1/a in. Below mntg.
sump HL alare face.
AC-PI-1 ALC-P-$ dicharge ALC-RO -1 Arthur U.S. Gage 0-160°S16 WA Purchased with disphrags
pressure Jage Moore 1981 seal & capillery.
ALC-PL-2 Service a.r AL-RQ -1 Arthur U.S. Gage 0-160°S1G N/A
pressure gage Woore 1981
ALC-FE-3 ALC-P-5 seal water Local Fisher & 10A1152w/% 0-14.9 G N/A
flow {ndfcator Porter 1-1000¢A & 50 O-lOX
wT4000
AC-PI-3 Oemin. water header ALC-RQ.-1 Arthur U.S. Cage 0-160 PS1G N/A
pressuge gage Moare 1981
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T1A8F 12 Page 4 of 8
' INGTRUMENTATION AND CONTROL i
r
,L INRUT/SPAN
I TAG NO. SERVICE LOCATION SUPPLIER MODEL WO, OUTRUT/SCALE SET POINT REMARK S
| A-PIs CC-P-2A discharge ALCROX-1  Arthur U.S. Gage 0-160 PSIG N/A
pressure gage Moore 1981
ACRM-1 ALC-F-! gasma detector Locel Victoreen 847-1 1-10,000 RN/ R N/A
(left shield)
ALC-N-2 ALC-F-] gaxma detector Local Victoreen 847-1 1-10,000 REMNR N/A
(right shield)
ALC-RM-3 ALC«~] gamma detector Local Victoreen 847-1 1-10,000 REWR N/A
(left shield)
ALC-RH ALC-K-1 gamma detector Local Victoreen 847-1 1-10,000 REMMR N/A
(right shield)
ALC-RM-5 ALCK-2 gamma detector Local Victoresn  847-1 1-10,000 RDWNR N/A
(lert shield)
ALCRN-S ALC-X-2 gs=a detector Local Victoreen 847-1 1-10,000 ROVR N/A
(rignt shietd)
ALC-RM-7 CC-T-2 inlet flow Local Victoreen 843-30 1-10€7 oM N/A
gasma Oetector
AXC-R-8 Area Monitor - Local Victoreen 847-1 0.1 to 10€7 MR N/A
Prefilter
ALC-RM-9 Ares Monitor - Local Victoreen 857-30 0.1 to 10€E5 MR A
Hezzanine
ALC-A%-10 Area Monitor -~ Fielo Victoreen 857-30 0.1 to 10ES MR/HR N/A
Tank Ares

Las-




TABLE 12

INSTROENTATION AND CONTROL

Page S Oor 8

INFUT/SPAN

JAG NO. SERVICE LOCATION SUPPL IER MODEL MO, OUTPUT/SCALE SET PUINT REMARKS

ALC-R-11 Aree Monitor - Fleld victoreen 857-30 0.l to 10ES MANR N/A
Susp Area

ALC-R4-12 CO Alr Field victoreen 841-2 SYS N/A
Saspler

ALC-RNI-1 ALCF-] gama reed-out ALC-ANL-] victoreen 856-30 1-10,000 REVHR N/A
(left shield) 846-2

ALC-RNM1-2 ALL-F-] Qasmg ALC-AL-1 victoreen 856-30 1-10,000 REXNR N/A
(rignt shield) 846-2

ALC-RNI-3 ALC-K-] gamma read-out ALC-PaL-1 victoreen 856-30 1-10,000 RDANR N/A
{left shield) 846-2

ALC-RM1-4 ALC-&-1 gamma readout ALC-ANL-] victoreen 836-30 1-10,000 RE/HR N/A
(c1gh snleld) 846-2

ALC-RMI-5 ALC-K-2 gama resd-out ALC-PNL-1 victoreen 856-30 1-100 RDWVA NA
(left snield)

ALC-RN]-§ ALLX-2 ganaa resd-cut ACPAa-] victoreen 856-30 1-100 REMNRA N/R
(right shield)

ALC-RNI-7 CC-T1-2 fnlet flow ALC-PL-] victoreen 842-11 1-10E7 OP% NA
Qe reed-out

ALC-RuI-B Area Monitor ALC-PNL-2 victoreen 846-2 0.1 to 10E7 MR  N/A
Reeoout-Prefilter

ALC-RMI-9 Area Monitor ALC-PNL-2 victoroen 856-30 1 to 10ES MRM N/R
Readout-Mez2anine
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T1ABLE 12 Pege 6 0f 8
INSTRMENTATION AND CONTROL
INPUT/SPAN
TAG MO. SERVICE LOCATION SUPPLIER MODEL NO. OUTRUT/SCALE SLT POINT REARXS
AC-MI-10 Ares Monltor AC-Ae-2 victoreen 836-30 1 to 1065 MR/H N/A
Remonst-Tank ares
ALC-AMI-11 Ares Monitor ALL PN -2 Victoreen 856-20 1 to 10ES MM 10 MR
Rewout-Sump ares
AL =12 Cm8 Alr AL-A-2 victoreen 841-2 SYS 1 to 106 cpa NA
Sespler Readout
AC-T1-1 1nfluent Tewp. Inoicator  Locsl
ALL-TS-10 El. Heater Temp Switch Filter Unit Chromalox C76 Ak-1200 160°F
106-20-A7
ALC~TIC-10 El. Heater Temp Inoicetor Filter unit Chromalox 0-200F 146°F
and Control
ALC-OPI-11 Moisture Separator Filter Unlt IGA 0-1* wG. NA
0P Inoicstor 0-2" WG,
ALC-OPS-11 Moisture Separetor Fiiter Unit DWYER 162s-2 0.5-2" WG. 1,75 wG,
0P Switch
ALC-0P1-13 HEPA Fllter OP Inoicator Filter Unit IGA 0-4° ¥G. N/A
ACOPS 1) HEPA Filter DP Seitch Filter Unit OwWYER 182s-5 1.5-5" WG, 3" wGC.
ALC-TE-15 Chercoal Filter Tesp Filter Unlt  MSA
Elemmnt
ALLC-TS-15-1 Charcosl Filter Tesp Filter Unit IGA 220%
Seltch for H Alars
- 47 -




TABLE 12 Psge 7 of B
INSTRMENTATION ANO CONTROL
INPUT/SPAN

TAG ND. SERVICE LOCATION SUPPL IER MIDEL ND, QUTPUT/SCALE SET POINT REMARKS
ALC-TAH-15R Charcaal Temp. Alare Fllter Unit
ALC-TAH-15%8 Crarcoal Temp. Alamm ALC-PL-]
ALC-TS=13-2 Crercaal Filter Teep Filter Unit IGA 325°F
AC-TAH-19 ALC-E-FA Charcoal Fllter Unit

Agdsorbter Temp.
ALL-OPL-16 HEPA Fiiter OP Indicator Filter unit NSA D-a® wG.
ALC-OPS-16 HEPA Filter OP Seitch Fllter unlt IGA 1.5-5° wG. 3* G,
ALC-FE-17 Exheust Flow Element Duct Oletrich AR-76 0-0.3" wG.

(0-8a00 scfm)

ALC-F1S-17 Exhaust Flow indicator Local DMVER 0-0.5" wG. 0.1" wG,

end Seitch 0-0.5* wG.
ALC-RE.L10 Exhaust Rediation Duct NC SC-22

Detector
ALC-RI-18 Exhaust Radlation Control NC AA-221F /R 10-105 cpa 200,000 cpm Particuiate

Indicator Bullding H-30¢F 40,000 cpa Iodine

100,000 cpm Gas

ALC-RR.18 Exhaust Radlation Control victoreen

Recoroer Building
ALC-UA-19 Alr Filtretion Unit ALC-PNL -] Rochester  (Later)

Trauble
ALCHG-20 Afr Filtretion Unit NCC GE CR-2940

Fan Lontrol

- 48 -
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TARLE 12 Page 8 of 8
INSTROENTATION AMD CONTROL
INPUT/SPAN
TAG ND. _SERVICE LOCATION SUPPL IER MODEL NO. OUTPUT/SCALE SET FOINT REMARY.S
ALC-tS-21 Loop Seal Level High Local B/ 21 2-1/2"
ALC-UA-22 Cap-Gun Red. ALC-PNL-] Rochester from RW-1-12
Trouble
ALCST-23 Rux, Blds. Liquid Clean Piping N/A
Up Sampling Systes Flow
ALCA5-24 Tank CC~-T-162 AL -1 CE CR2940 w/B
Selector Switch 200A Contact
Level Interlock
N/A ALC-F-1 Level flele CAP-QN (Later) (Lster) High-5° from Controls air supply
controller top of tenk to ALC-P-1
Low-12" from
top of tank
WA ALCK-] Level Fleld CAP-GN (Later) . Controls air wpoly
controller to ALCP-2
NA ALC-K-2 Level Fleld CAP-GIN (Later) » Controls air swpply
controller to ALC-P-3
N/A ALL-F-1 Hi Hi Cap-Gun CAP-QN 3® fros top
Level Alarm Control uUnit of tenk
NA ALC-K~1 Hi Hi Cap-Gunn CAP-QN 3° from top
Level Alamm Control unit of tenk
N/A ALCK-2 Hf Hi Cp-an CAP-QN 3® froa top
Level Alamm Control Unit of tank

-49 -
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TABLE 13

EPICIR
RADWASTE PRIXESSING SYSTEM

11

AUX, BLOG. BDERGECY LIQUID QEANP MOOE

Page 1 of 2

OVERALL CBXECTIVES: (s) Achiewve sufficlently high OF's to release processed water at 10 G to satisfy tech, spec. criterla.

(b) Process water at 10 GP.

(c) Minislze persovel exposure.

(o) Process water at the lowest possible cost.

SPECIFIC GBECTIVES:

Contalner

#1 Prefilter/
Desin.

#2 First Oeain.

03 Secand Demin.

#4 Strainer

#5 Post Filter

vessel Size

6'0 x 6'H

6'0 x 6'H

4'0 x &'H

2°H x 1 1/2'w x
1172°¢0

2°x11/2' x1 1/2

Primary Purpose

1. Na Removal

2, Other Catlon
Resoval

3. Anfon Resoval

Cation Polishing
Anion Poiishing
water Pol ishing
Guard Bed

Catch Resin Fines

Colloids Resoval

Composition

Mixed Cation
Resin on top/
Anion on
bottaom

Mixed Cation
Resin

Anion Resin
Mixed Resin
Strainer

1 Micron
Cartrioge

Process

vessel

Contact Gallons
Redistion Processed
Level to Reach
Owmngeout Changeout
Criteris Criteris
1,000 R/HE. 25,000
(1)

€00 A/Mr, 100, 000
(2)

20 R/Mr. (3) 100,000
2-3 R/Hr. 150,000
(e)

2-3 R/Hr, 1:0,000

Totsl

Nusber of
Containers
Required(5

32

Projected
Shipping
Category

Lerge Quantity
(6) ;
Large Quantity
(6)

LSA
LSA

LSA

MOTE : (1) The 1,000 R/Mr, iimit {s based wpon the 1,300 curie liait of the LL-£0-150/IVA shipgping cask projected for use.
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(2) The 400 R/hr. limit is based wpan a level of margln requlred to prevent fnsdvertent contemlnetlon of the 6°' x 6' cemin. causing this lerger
damin. to became a large gantity versus en LSA shipment. This change is shipping category could be caused by excessive strontium loading
occurring during breakthrough of the catlon pollshing first desin.

{3) ™e 20 A/Mr. 1ieit is besed upon 8 hadling limit to control persorvel exposure and a LSA category shipping limit (25 Rmr.).

(a) The 2.3 R/hr. limit is @ hadling limit.

(5) T™he total rumter of contalrers s hased upon processing the 285,000 gallons of water existing on July 24, 1979. Ihis valws will ctame as
the stored vater from deily inleaksge increases.

(6) A large quantity category will result since the linear wlll contain greater than 0.3 sc/Qn of sctivity.

P ) B




JABLE 14

EPICOR I1
RAORASTE PROCESSING SYSTEM
(SOS FOL1SHING MODE )

OVERALL OBECTIVES: (a) Polish the Submerped Demineralizer System effluent water sufficiently to sstisfy tech. spec. criteria.

(b) Process water at 10 O™,

(c) Winimlze persorrel exposure.

(3) Process water at the lowest possible cost.
SFECLFIC OBXECTIVES:

Process
Vessel
Contact Gallons
Rediation Processed
Level to Reach
. Cageaut Chargeaut
Container vessel Size Prizary Purpose Composition Criteria(l) Criteria
01 Prefiltec/ 6'0 z 6'M Na Resaval Cation (top)/ N/A 25,000
Otrer Cation Anion (bottom)
Remaval
Anion Removal
#2 Fizst Demin. 6'0 x 6'W Anion Resoval Mixed Resin ¢ 1 R/Mr 110,000
Cation Remaval
43 Secord Oealn. 3'0 x &'H Polisnimg Mixed Resin ¢ 1 R/Mr 110,000
Cuard Bed
#4 Strairer Z'vlc x11/2'% x Catch Resin Fines Strairer ¢ 1 R/Hr 150,000
1 172t
#5 Post Fllter 2°' x11/2' x 11/2° Colloids Resoval 1 Micron < 1 RM 150,000

Cartridge

NOTE: (1) Process Vessels will not be changed out on radistion levels. valves shown are the anticipsted dose rates sten cheaical snslysls

indicates change out.

Total
Nsber of
Contalrers

Projecteo
Shipping
Category

N/A

Large Quantity
LSA
LSA

LSA

sk

e
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1.0
1.1

INTRODUCTION

System Functions

The functions of the Mini Decay Heat Removal System (MDHR) are as
follows:

a. Remove heat from the reactor coolant svstem by forced cir-
culation through the core. ‘

b. Provide a method of remaoving heat from the 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 Decay Heat Removal System.

e. Provide a means of controlling ambient temperature and airborne
radiation levels in the pump and heat 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. Alternate Decay Heat Removal System, ADH, (Westinghouse DWG.
WTMI-1019-2).

b, Tem?tary Nuclear Sampling System, SNS, (Burns & Roe DWG. MD4s &
M04S) .

C. "Temporary" Nuclear Services Closed Cooling Water System,
TNSCCW, (Burns & Roe DWG. MOal).

d. Decay Heat Removal System, OH, (Burns & Roe DWG. 2026).

e. Heat%ng and Ventilation Fuel Handling Building (Burns & Roe OWG.
2343).

f. K&V Mini Decay Heat Removal System Fuel Handling Building (Burns
& Roe DWG. M227).



1.2

Summary Description ¢ the System (Refer to Burns & Roe DWGS. MO43
Rev. 9, MO4L Rev. 6 and M227 Rev. 0) =

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
"8" loop reactor outlet (hotleg) via a connection to the Alternate
Decay Heat Removal System (ADH? which connects to the original plant
Decay Heat System (DH). After passing through one of the MDHR
system's parallel heat exchangers and one of the MOHR pumps, the
coolant is returned to the reactor through the "B" Core Flooding
injection nozzle via a connection to the ADH and DH systems.

wWithin 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

ﬁTgved in its lead shielded portable cask or replaced by a back-up
er.

The flow proceeds to the selected heat exchanger (MDH-HX-1A or
MDOH-HX-1B) 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 MDHR heat exchangers combines into a common
line and is routed to the selected Mini Decay Heat Removal Pump
suction (MDH-P-1A or MDH-P-1B). The suction line contains the
Temporary Nuclear Sampling System return sample connection. The MDH
pumps discharge thru 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-V15) to provide
the capability to connect to a future system for RC water clean-up.

Prior to the coolant being returned to the ADH/OH 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.




Since two parallel pumps and heat exchangers have been installed in
the system for redundancy, either pump can be operated with either
heat exchanger. However, punp MDH-P-1B is to be preferentially used
as the primary MDHR pump because of its superior access for main-
tainability. A "cross connect” line located downstream 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 MDHR system from the safety grade Oecay Heat
Removal System and establish the interface with the RC system pres-
sure boundary. The first MDHR system outlet isolation valve is
provided with jog control cepability and will be the normal method of
flow control.

Radiation shielding of the MDHR system piping, pumps 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 MDHR heat exchangers are located in the
sauthern 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 MDHR heat exchangers to contain any flange leakage
and direct it to a floor drain. The MDHR pumps are shielded on their
north side and between the A & B pumnps by 2' thick 7'-4" high seis-
mically constructed concrete block walls. The pump cubicle is
surrounded by 16" thick, 7'-4" 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 MDHR 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 MDHR system connection points if the area radiation
levels should become excessive as a result of repeated sampling.

As mentioned above the MDHR pumps are enclosed 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 redundant HEPA

fan/filtration units with a capacity of 2200 cfm each and are located
on the 280'-6" elevation of the ¥.H. Building between the Decay Heat
Service Coolers. The fan(s) (MDH-E-1A and MDH-E-1B) discharge to the
general area after an air flow sample passes through the Particulate,
Iodine and noble gas monitor (PING).

System Design Requirements

1.3.1 Overall System Performance Reguirements

The Mini Decay Heat Removal System is designed to remove
2.25 x 106 BTU/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 Nuclear Services Closed
Cooling water and Nuclear Services River water Systems.

This heat removal rate is satisfied by a MR system flow
rate of 120 gpom @ 175°F with a T.N.S. system flow of 200 gpm

and maximum TNS system temperature of 100°F.

The MDHR

system design temperature is 200°F and design pressure is

235 psig.

1.3.2 Applicable Design Codes and Standards for Piping a

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 upstream of DH-VAB up
to and including the second
isolation valve.

N.S.C.C.W. System Connections:
piping up to isolation valve.

Manufacturing
Code

ASME -
Section III
Class 2

ASME -
Section III
Class 3

ASHE -
Section II1I
Class 2

ANSI B31.1*

Installation
Code

ANSI
831.7
Class 2

ANSI
831.7
Class 2

ANSI
B831.7
Class 2

ANSI
B3l1.1*



Isolation valves ASME - ANSI

Section III B31.1¢
Balance of Piping 2" Piping ANSI B31.1 ANSI B31,1
W/0. B.E. Seismic
4" Piping ANSI B31.1 ANSI 831.1
Heat Exchangers ASME-Section III e
Class 3
Rumps : ASME-Section III e
Class 3
Filter ASME-Section
VIII

*Seismically supported for Category I loadings.

2.0
2.1

The portion of the system that are ANSI B31.7 Class 2 are seismic
Category I. The remaining portions of the system that convey reactor
coolant are designed to Operating Basis Earthquake (DBE) loads. The
balance of the system is designed non-seismic except the NSCC tie-in
lines up to the isolation valves which shall be Category I
seismically supported.

A1l system process piping and tubing lines are constructed of stain-
less steel and the cooling water lines are fabricated using carbon
steel.

DETAILED DESCRIPTION OF SYSTEM

Components

2.1.1 Mini-Decay Heat Removal Pumps, MDH-P-1A & MDH-P-1B

The Mini Decay Heat Removal Pumps (Table 1 and Figure 2) are
single~-stage centrifugal pumps rated at 120 gpm each with a
developed head of 195 ft. The pumps are provided with
mechanical shaft seals to minimize system leakage of radio-
active water. Seal injection is provided from the pump
discharge thru a cyclone separator. The separator drain is




routed back to the pump'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 of the durametallic seal faces Jjust prior to
securing the operating pump. The pre-shutdown flushing
functions to remove the borated water from the closed loop
seal injection system and thus prevents boron from
crystalizing on the seal faces. The crystalized boron on
the mechanical sealing components could result in seal face
damage and subsequent leakage of radioactive water when the
pump is restarted. The demineralized water seal supply
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 falled seal's leakage is directed to the punp'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 Liquids system. Consequently all floor drains
in the MDHR area empty into the Auxiliary Building sump from
which it is pumped into the Miscellaneous Waste Holdup

Tank. From 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 MDHR 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 punps have minimum flow protection thru a comon re-
circulation line back to the heat exchangers suction (i.e.
Recirculation line Throttle Valve, MDH-V20, is always
cracked open). The MDHR pumps are located on the 280'6"
level of the Fuel Handling Building to assure adequate NPSH
guring operation of the system when the reactor vessel head
S removed.

The MDHR pumps are interlocked with the existing plant Decay
Heat Removal Pumps, DH-P-1A and DH-P-1B, such that the MDH
punps will trip off if either DH pump starts. This prevents
the possibility of overpressurizing the MDIR system if a
decay heat pump is sta~ted when a Mini Decay Heat Removal
Punp is in operation.




2.1.2

2.1.3

The power supply to the pump motors, which are non Class 1E,
is supplied by redundant Class 1E Motor Control Centers and
will be manually loaded on the Class 1lE diesels in the event
of a loss of off site power. The 15 hp pump motors are not
Class 1€ qualified. HOH-P-1A and MDH-P-1B are powered from
MCC-2-11EA compt. 3AR and MCC-2-21EA compt. 3AR 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
(MD+-PNL-2) in the Unit II control room.

Heat Exchangers, MDH-HX-1A and MDH-HX-1B

The Mini Decay Heat Removal System Heat Exchangers (Table 2)
transfer the primary coolant heat to the Temporary Nuclear
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 Closed
Cooling Water heat exchangers and transfers it to the
Mechanical Draft Cooling Towers.

The MDHR "heat exchangers 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
welded 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 imbalance on the shell side of the¢ 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 MDHR
heat exchangers are isolated.

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 speclclly 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,




2.1.0

.

valve and quick disconnect. These are located external to
the cask and permit draining the inlet/outlet connections
below the flange connections prior to filter removal or
replacement. It is a pressure vessel designed in accordance
with the ASME BPVC Sect. VIII Div. 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" 0.0. 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.

MDHR Air Filtration Fans (MDH-E1A & MDH-E1B) and
Pre-Filter/H.E.P.A. Filter Enclosures (MDH-F-1A/2A &
MDH-F-1B/28)

These redundant MDHR air filtration units (see Table 4 for
fans and Table 5 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, 1limits 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 MD!R heat exchanger room
where 900 cfm is drawn from the room into the Reactor
Building Chase and 2000 is directed to the MDHR Pump
Cubicle. The operating MOHR fan will exhaust 2200 cfm from
the pump cubicle. Two thousand cfm is transferred from the
heat exchange room and 200 cfm infiltrates from the general
area for the total of 2200 cfm. This flow passes thru a
common inlet balancing damper (D-109) and the motor operated
damper 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 it
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/alamed and an airborne radiation sample is con-
tinuously monitored.
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.

Each filtration unit i< furnished with a differential
pressure indication switch with a high d/p alarm. The fans
(MDH-E-1A/1B) are controlled from local control switches on
MDH-PNL-1 and are interlocked to open their respective motor
operated supply and discharge dampers when the unit is
started. Power for the fans is supplied by MCC - 2-11EA
cmot.I%PRR for MDH€-1A and MCC - 2-21EA compt. 2ARR for
MDH-£-18.

Major System Valves e R
ni Decay Hea val Suction Header Isolation Valves,

MOH-V1_and MOH-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 MDHR system. These valves
provide redundant isolation capability from the tie-in to
the ADHR 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
supplied from the redundant Class IE buses. MDH-V1 receives
its power from MCC-2-11EA compt. 28F and 1s controlled from
panel 8A in the control room (formerly used to control
DC-v114). MDH-V2 receives its power from MCC-2-21EA compt.
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, i
-v18 and MDH-V19 |

Two 1500 psig (AN I Rating), 2 inch stainless steel,
electric motor operated globe valves in series are provided
in the discharge header of the MDHR system tie-in to the
ADHR 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-V]19 receives its power from MCC-2-11EA
compt. 3DF and is controlled from panel 15 in the control
room (formerly used to control WDL-V1126). MDH-V18 receives
its power from MCC-2 -21EA compt. 7BF and is controlled from
panel 8A in the control room (formerly used to control
OC-v115). MDH-V18 has the capability of jJog control if it
is deemed necessary to throttle MDHR system outlet flow from
the control room.
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Nuclear Services Closed Cooling Water Supply Isolation Valve
fo Temporary NSCOW, TNS-V10O7

One 350 psig, 300°F, 4 inch, stainless steel, electric motor
operated gate valve is installed in the NSCCW supply line
upstream of the Mini Decay Heat Removal Heat Exchangers
(Retagged from BS-V4A which was spared). This valve
provides the system boundary change from Seismic I, SC
piping to Seismic II, conventional piping. The valve motor
operator has been provided with a Class lE power supply from
MCC-2-21EA, compt. 6BF and is manually controlled from panel
8A in the Control Room (formerly used to control DC-v103).
Additionally the valve is interlocked to close and isolate
the NSCCW supply to the MDHR heat exchangers if the outlet
flow exceeds the inlet flow to the heat exchangers or visa
versa. The purpose of this is to prevent the spread of
contamination to the NSCCW system in the event of a tube
rupture in the MOHR heat exchangers 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 is N-3, quality level
Q-3, Seismic I, and Cleanliness class D.

MDHR System Remote Flushing, Draining and Vent Valves:

MDH-V21, MDH-V22, MDH-V29, MDH-V30, MDH-V32, MDH-V34,
MDH-V35, and MDH-V36. The primary side of the MDH system
has been designed with the capability for remote isolation,
draining, 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 fail 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, MDH-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 cleaniiness class C. Valves MDH-V21 and MDH-V34 are the
deminerali:ed 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 MOHR system to prevent contamination of the D.W.
system. Additionally, quick disconnects upstream of the
remote flush valve are only installed when required for
flushing.

Valves MDH-V30 and MDH-V35 located upstream of the debris
filter (MDH-F-1) and valves MDH-V36 and MDH-V29 locsted
downstream of the filters provide the capability to isolate
the filter from the system and flush the comnections to the
floor drains before removal.
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MDHR system remote venting is facilitated by opening MDH-V32
remotely during system draining. The Air & Gas Vent,
MDH-U-1, located downstream of MOH-V32 prevents overflowing
the MR system. Valve MDH-V32 will be opened when the
system is to be refilled to ensure a solid system.

The solenoids for the above eight valves and MDH-V28 recelve
their power from Misc. Power Panel MPF-1 supplied from MCC
2-32RA, compt. 9 ARF 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 luss of
air or electric power, is provided as a bypass around the
inlet debris filter (MDH-F-1). The valve has its keylock
control switch and indicating lights on the local control
panel, MDH-PNL-1, and 1s opened when flow thru the Inlet
Oebris Filter is no longer required. MDH-V28 is a con-
ventional valve, quality level Q-3, Seismic I, and
cleanliness class C.

Relief valves

Rellef valves are installed where necessary to protect the
system's heat exchangers and piping from overpres-
surization. The shell side of the MDHR Heat Exchangers,
MOH-+X-1A and MDH-+X-18, have Crosby 3/4" x 1" relief valves
installed (TNS-V1002 and TNS-V100B). These relief valves
have setpoints of 150 psig at 200°F with a capacity rating
of 12 gpm. The tube side of MDH-HX-1A and 1B, have Vapor
Corp. 3/4" x 1" relief valves installed ‘MDH-VAA and
MDH-VAB). These reliefs have setpoints of 235 psig with a
capacity rating of 53.5 gpm.

The MDH pumps, MOH-P-1A and 18, each have Vapor Corp. 3/4" x
1" relief valves (MDH-V8A and MDH-v88) installed on the
punp's discharge. The reliefs have a setpoint of 235 psig
with a discharge capacity of 53.5 gpm.

Manual Operated Valves With Extension Handwheels

The MOHR Heat Exchangers shell side (TNS) cooling water
supply and return line isolation valves (4" gates) are
provided with extension handwheels that penetrate an
existing 2' tnick shield wall on the H.X. North side.
MDH-HX-1A and 1B have their inlet valve handwheels
(TNS-V1004 & TNS-V1006) located in the vicinity of the
shielded debris filter (MDH-F-1). The outlet valve hand-
wheels (TNS-V1001 and TNS-V1003) are located within the MDMR
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punps cubicle enclosure and the manipulation will require
the operating pump to be shutdown and the primary side lines
flushed before the valves can be operated.

The primary side of the MDHR Heat Exchangers is provided
with 2" diaphragm valves operated with remote handwheels on
the inlet, outlet and cross connect valves. Inlet valves
MDH-V-3A and 3B and outlet valves MDH-V-GA and 6B have their
extension handwheels located in the pump cubicle. MDHR
crossconvect valve, MDH-V5, also has it's remote handwheel
located in the pump cubicle. Operation of these valves
MDH-V3A/ 3B, MDH-V5, and MDH-V6A/6B will require the system
to be shutdown and the primary lines flushed to reduce
radiation levels before entrance to the MOHR punp cubicle.

MOHR Pump Suction and Discharge 2" diaphragm valves,
MDH-V7A/B and MDH-V12A/B respectively, have their remote
handwheels located on the 2' thick north shield wall of the
pump cubicle for punp isolation should a flange or seal leak
occur. The MDHR system's minimum recirculation throttling
valve, MDH-vV20, and outlet isolation valve, MDH-V15, 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 MDH-V33, which functions to drain the
entire system. This 1" plug valve has its extension hand-
wheel located on the pump cubicle's 2' thick north shield
wall at the eastern corner.

Instrumentation, Controls, Alams and Protective Devices

As indicated on vable 6, the Mini Decay Heat Removal System is
largely controlled from the local (MOH-PNL-1) and remote (MDH-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 8A and
15. These isolation valves (MDH-V1, MDH-V2, MDH-V18, MDH-V19 and
TNS-V1007) are powered from Class 1lE Motor Control Centers using
existing starter circuits spared as a result of 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-V0271, wDL-~V1126,
DC-v103, DC-V1la, DC-V11S).

Controls for valves used during remote flushing, venting and draining

operations are located on the local control panel, MOH-PNL-1, in the
F.H. Bldg. 2B0'6" elevation.
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Multi-function process monitors on the local and remote panels are
used to display pressure, temperature and flowrate.

MDH-P-1A/B have on/off/spring return to normal switches on the local
and remote panels. Suction and discharge pressure indications for
each punp are available on the local instrument rack and on the
process monitors. The pumps are interlocked with the main decay heat
pumps to trip if DH-P-1A or B is inadvertently started.

The heat exchanger's primary side instrumentation consists of inlet
and outlet temperatures and is displayed at the process manitors.
High individual heat exchanger outlet temperature 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 remote panels. The flow
differences are used to signal the automatic closing of TNS-v1007
(1.e. outlet flow greater than inlet flow or visa versa) and alarm
the condition on the local and remote panels.

Three area gamma radiation monitors are provided on the 280'6"
elevation of the Fuel Handling Building. They are located in the
vicinity of MDH-P-1A, MDH-P-1B, and the MDH 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 MDHR air filtration
system are located at the equipment or on the local control panel,
MDH-PNL-1. MDH-E-1A/1B have on/off control switches on the local
panel with interlocks to their respective suction and discharge motor
operated dampers 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 common high d/p alamm
on the remote panel. Exhaust air flow from the fans is
indicated/alamed locally with a low flow alarm on the remote panel.
Additionally an airborne radiation monitor samples the air after the
filters to alanm 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 sich as monitoring the system for fluid leakage;
pump seal failure; relief valve 1ifting or system flushing and
draining to floor drains. The system consists of two TV cameras
strategically located in the MDHR 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. Camera MDH-TVC-1 is mounted on the south wall of the MOHR
pump enclosure, opposite the centerline of the shield wall dividing
the punps and is approximately 4 feet off the floor. It is provided
with a PAN-Tilt mechanism to allow remote movement of the camera to
permit scanning both pump's areas. Additionally the camera is fitted
with a 30-150 mm zoom lens with remote focusing to facilitate
detalled inspection of the pump components and piping. The camera 1s
normally left pointed away from any direct line view of a radiation
source. This will lengthen the 1life of the lense.

Camera MDH-TVC-2 is mounted on an I-beam near column AF & R67,
approximately 7 feet above the floor facing east towards the MDHR
heat exchangers to view relief valve sight glasses/valve positions.
It is provided with the same remote control features as MDH-TVC-1.
Each pump cubicle is provided with 4-100 watt incandescent lemps and
the heat exchange rooms existing plant lighting has been augmented by
three additional flo rescent fixtures having 3-40 watt lasps 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 relemping requirements
since thc:c areas will be inaccessible during normal operation.

The Mini-Decay Heat Removal Pumps, MDH-P-1A & 18, are provided with a
"Vibralarm® vibration monitoring system to continuously monitor the
pump's bearing housings for impending fall re so that corrective
action can be taken. Each pump has two single axis accelerometer
sensors attached to the bearing housing.to sense vibration in the
vertical radial and horizontal radial direction (see Table 6 for
detalls). 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. One monitor for
each punp Indicates "alarm” and "shutdown®™ levels for each sensor via
white and red indicator lights on the face of the panel. Also an
amber indicating 1ight is provided on the face of the panel to

alam: sensor, cable or input electronics fail re. Internal to each
monitor panel are the callbration controls and a velocity level
indicating meter which can be selected to read channel 1 or 2 (i.e.
vertical or horizontal sensor). These local monitors are tied to the
control room panel, MDH-PNL-2, via a cammon trouble alarm which will
annunciate 1f 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
(MDH-PNL-1) while the control room panel (MDH-PNL-2) is provided with
a high d/p alamm only. This instrumentation will provide guidance as
to when to bypass the filter or replace it.
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PRINCIPAL MODES OF OPERATION
Startup

When it §s desirable to switch cooling modes of the R.C.S from any
given mode to forced circulation using the Mini Oecay Heat Remgval
System, the following will be performed. One of the MDHR pump
erclosure fan/filter units will be started to exhsust the air around
the pumps thru HEPA filters. The operation of 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
MDH system. The Fuel Handling Building H&V system should be
operating prior to starting the system.

The MDIR system primary side will be filled and vented with borated
water at a 3500 ppm Boron concentration. MNuclear Services Closed
Cooling Water flow is established on the secondary side of the MOHR
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-1A is no longer operable). The "B" heat exchanger
will nommally be selected as the lead cooler with MDH-HX-1A isolated
on the shell and tube sided by closed outlet valves. A minimum
flowrate of 50 gpm will be set by throttling NS-V31A. The flowrate
is not to exceed 245 gpm to prevent starving other caomponents in the
NSCCW system.

A valve line-ip of the MDHR primary side will have the inlet and
outlet remote isolation valves (MDH-V1l, 2, 18, & 19) closed. The
flow path will be arranged for flow thru the debris filter (MDH-F-1)
with the bypass valve closed (MDH-v28). Heat Exchanger ™A™ will be
isolated by its closed outlet valve (MDH-V6A) and the HX cross
connect valve (MDH-V5) is closed to direct flow to the perferred “B"
side heat exchanger. Similarily the "A" side MDHR pump is isolated
by closed suction and discharge valves (MDH-V7A & 12A) to allow the
"B" side MDHR pump to operate as the lead pump. The MDHR pumps
minimum recirculation valve (MDH-v20) will be opened 1 full turn to
allow a 10-15 gpm flow at shutoff head of the MDHR pump.

The Decay H:3t Removal System will be aligned to interface with the
MOHR system sy verifying open DH-V2 and then opening DH-Vl1 (or
OH-V171), Ok-V3 and DH-V48. The MDHR system suction isolation valves
(MDH-V1 & 2) are opened to pressurize the system to Reactor Coolant
System pressure which will result in a static pressure at the "8"
pump's suction of approximately 100 + 10 psig as indicated by
MDH-PI-28-2 or -3. If this static pressure exceeds 115 psi the MDHR
system will be manually isolated by closing MOH-V1 & 2. and the RCS
pressure decreased by increasing the letdown or RCS leakage.

The preferred MOHR pump (MDH-P-1B) will be started from the local

(MDH-PNL-1) ur remote (MDH-PNL-2) control panel and initial data will
be taken to confirm proper operation while it is in the recirculation
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mode via MDH-V20. MOHR system outlet isolation valve MOH-V19, will
be opened and MDH-V18 jogged open gradually till 100 gpm is indicated
on the system outlet flow meter (MDM-FIAL - 1-2 or 1-1).

During system startup the radiation levels on contact with the MDHR
tilter shield cask will be measured immediately and regularly there-
after to determine contact radiation levels. From then on contact
readings will be taken periodically to identify trends in the buildup
of contact radiation levels. The criteria for changeout of the MDHR
filter cask assembly is based on an administrative radiological 1imit
of 1 rem/hr. on contact with the cask and/or a differential pressure
across the filter in excess of 65 psig ebove the clean filter d/p.
Refer to section 3.4.2 for details or debris filter replacement.

Normal Operation

The MDHR system presents a forced flow option for core cooling. If
the system is put into operation it may remain in service until
complete defueling 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
temperature will slowly trend toward the TNSCOW temperature. Heat
removal rate can be reduced to control the RCS cool down rate by
throttling the TNSCOW flow with the "A" Spent Fuel Cooler outlet
valve, NS-V31A. The primary coolant outlet temperature to the MDHR
heat exchanger shall be maintained above 100°% . The Standby Reactor
Coolant Pressure Control System (SPC) will be controlling the MDHR
system pressure. If it becomes necessary to shift operating pumps,
the standby pump will be placed in service prior to securing the
operating pump. The operating pump's mechanical seal must be flushed
with demineralized water prior to securing it per the method of
section 3.4.5. MDH-P-1B 1s considered to be the normal operating
pump because of its superior access for maintenance. Pump MDH-P-1A
will be used only as a temporary backup while maintenance is per-
formed on the 1B pump. Heat Exchanger swapping will require shutting
down the system, and flushing to reduce radiation levels to gain
access to the H.X. isolation valves.

During 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-V1 and DH-V2.
The flow exits the Reactor Building through penetration R-525 and
immediately passes through an electric motor operated valve, DH-V3.
The 8" Westinghouse Alternate Decay Heat Removal System tie-in is
located directly downstream of DH-V3. 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 Unit 2 Fuel Handling Building. A 2" line connects to the 8"
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Westirghouse ADH system l1ine downstream of DH-V3 to serve as the
suction line for the MOHR system. Two electric motor operated
isolation valves in series (MDH-V1 and MDH-V2) are installed in the
2" 1line upstream of the demineralized water flush connection and
inlet debris filter (M34-F-1) with bypass valve (MDH-v28). The line
then comnects to the suction header of the parallel MDH heat ex-
changers which are provided with inlet and outlet diaphragm valves
with extension handwheels. A 2" heat exchanger cross conmnection line
exists downstream of MOH-X-1A but upstream of MDH-HX-1B to allow
them to be operated in series. The 2" discharge lines from the HX
outlets combine into a common header and are routed to the parallel
MOHR pumps. Upstream of the pumps the sample return line ties in
from the Temporary Nuclear Sampling System.

Each MDH puap is provided with suction and discharge marmual diephragm
valves with remote handwheels and a discharge check valve to prevent
reverse flow in the nonoperating pump. The pumps discharge into
either a full flow recirculation line or the system's outlet
isolation valve, MDH-V15, before proceeding to the system's electric
motor operated outlet isolation valves, MOH-V18 and MDH-V19. MDH-V18
has been provided with jog control cepability from the control room
and will be the normal method of throttling MOHR system outlet flow.
(Note: MOH-V15 and MDH-V20 have handwheel extensions for remote
adjustment of flow.) Upstream of MDH-V1B & MDH-V19 are located the
systemi's remote drain valves, sempling system supply line, and system
flow element. Upstream and downstream of the system outlet isolation
(MDH-V15) are located tie-in comnections with double isolation valves
for a future demineralization system. The 2" system discharge line
connects to the 6™ B return 1loop of the Westinghouse ADHR. The 6"
line is isolated on the deadend side by ADH-V07B and ADH-Y06B and
connects into the 10" Decay Heat line upstream (f OH-V-4B. Down-
stream of DH-V-4B the line penetrates the Reactor Building where it
Joins with the B side 14" Core Flooding 1ine to the Reactor Vessel,
completing the flow path.

Shwtdown

The MDHR system is removed from service by closing the NSCCW supply
to SF-C-1A via NS-V30CA and closing the operating MDHR H.X. outlet
valve (TNS-V1006 for B or TNS-V1004 for A). Primary side outlet
valves MDH-V18 and MDH-V19 are closed from the control room. The
operating MDHR pump (usually MDH-P-1B) will be tripped after the
mechanical seals are flushed with demineralizer water per section
3.4.5. Inlet and Outlet isolation valves for the pump will be closed
(MDH-V7B8/128 or MDH-V7A/12AR) along with the primary side inlet valves
MDH-V1 and V2. The "A" Spent Fuel Cooler outlet valve (NS-Y¥31A) is
closed. If shutdown has occurred for maintenance purposes then refer
to section 3.4.1 on Remote Flushing, Draining & Venting.
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3.4 Special or Infrequent Operation

3.4.1

Flushing, Oraining & venting the System Remotely to Reduce
Radiation Levels for Maintenance

Should it be required, for any reason, to enter the MOHR
heat exchange room and/or pump cubicle it may be necessary
to shut down the system and drain/flush it to reduce the
area radiation levels to an acceptable level. This
evolution will consist of shutting down the M[HR 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 MOMF-1 (i.e. MDH-V30/-35/-~
-36/-29/-28 from MDH-PNL-1), suction/discharge valves for
MDH-P-1A/B (i.e. MOH-V7A/-78/-12A/-128 from extension
handwheels on pump cubicle's north shield wall), and MOHR
system recirculation/discharge valves (i.e. MDH-vV20/-15 from
extension handwheels on pwy cubicle's north shield wall).
It 1s not feasible to open the primary side flow paths for
both heat exchangers because of ALARA considerations (i.e.
HX inlet/outlet/bypass valve extension handwheels are
located in the MOMR pump cubicle).

The system is vented by opening vent valve MDH-V32 from
local panel MDH-PNL-1. System drain valve MDH-V33 is opened
only enough to prevent overflowing the floor drain using its
manual remote handwheel. Flilter inlet/outlet drains
MDH-V47/48 are also partially opened. When draining is
completed as determined by the TV monitor observing the
MDH-P-1B pump cubical's northeast comer, where the floor
drain is located, the above three drain valves are closed.
If the area radiation levels in the MDHR pump cubicles
decrease sufficiently, the H.X. isolation/bypass valves
(MDH-V3A/6A/5) should be opened prior to securing draining.

The system is refilled with demineralized water by instal-
ling the demineralized water quick disconnect hose at
Dw-v238 and opening DW-V238. The demineralized water supply
valve, MDH-V2]l, is opened from panel MDH-PNL-1 and filling
proceeds until air ceases flowing from the Air & Gas vent
(MDH-U-1) downstream of MDH-V32. MDH-V32 & MDH-v28 are
closed from panel MOH-PNL-1 and the system flushing valve,
MDH-V22, is opened from panel MDH-PNL-1. Demineralized
Water flushing of the system will commence and run for 5
minutes 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-V30/29)
are closed and the bypass valve opened (MDH-V28) to allow a
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new flush path for 5 minutes. Flushing will be secured by
closing MOH-V2l, V22 and DW-v238 (disconnecting supply
hose). The system vent isolation valve (MDH-V32) and drain
valve (MOH-V33) are reopened to allow casplete draindown.

The system will be restored to startup status after main-
tenance by performing the MR primary side valve line-up
the refilling with 3500 ppm borated water using a portable
mix and fill apparatus.

Debris Filter Replacement

After initial ope;ation of the MMR system with the inlet
debris filter, MDH<¥-1, in service it may become necessary
to install the baciap filter cdue to a high pressure drop
and/or contact radiation levels on cask exceeding 1 rem/hr.
Installation and operation with the backup filter which
results in very little increase in d/p will indicate that
debris from the Decay Heat Drop Line has been removed prior
to bypassing the filter.

For MOHF -1 replacement the MR system must be shutdown as
detailed in Section 3.3. The filter's inlet and outlet
isolation valves (MDH-V35 and MDH-V36) are closed from panel
MOH-PNL-1. MDH-0PS-35 root valves (MDH-VA3 & -VA4) are
closed and vent valves (MDH-VA5 & 46) are opened locally.
Hoses will be connected to the quick discomnect fittings
located dowmnstream of MDH-V47 & MOH-V48 and conmnected to a
container with an absolute filter vent. The inlet/outlet
filter drains (MDH-V47/48) are opened to allow the liquid
between the filter isolation valves to drain down to below
the flange disconnect elevation. When the filter inlet and
outlet lines have stopped draining, valves MDH-V45, -Va6,
-V47 and -V48 are closed and drain hoses removed.

The filter's inlet and outlet flanges can rapidly be discon-
nected, since the flange nuts are teck welded to the under-
side of the discomnect flanges. All flanges will be bagged
to contain any dripping of 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 connections leak tested prior
to putting the MR system back in service.
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3.4.3

3.4.4

3.‘-5

Reactor Coolant System Water

Planning for RCS Cleanup recognizes the MOHR Pipe Stubs as
potential intercept points for interfacing with the RCS.
Use of the stubs will be evaluated along with other
potential RCS Cleanup options.

MOR /Pi Enclosure HVAC HEPA 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/fitration unit (MDH-E-1A or MDH-E-1B) will be started
from panel MDH-PNL-1 and the operating unit stopped. Remove
and replace both sets of prefilters and HEPA filters from
the secured unit. The filtration unit can serve as a baclag
unit after OOP testing is performed and completed.

MOHR Pump Mechanical Seal Flushing

when an operating MDHR pump must be secured it is imperative
the seals be flushed with demineralized water before it is
isolated. This operation will consist of connecting the
demineralized water quick discomnect downstream of DW-vV238
and opening the valve. The operating pump [MOM-P1B (A)]
should be tripped and its suction and discharge isolation
valves [MDH-V78 (A) and MDH-V128(A)] verified open. Also
verify MDH-VZ20 is in "Minimum Recirc® position and close the
system isolation valves (MDH-V1l, 2, 18 and 19). The system
drain valve (MDH-V33) should be cracked open till suction
pressure at the tripped pump decreases to less than 40 psig,
then close MDH-V32, The demineralized water supply valve
[MDH-va1B (A)] is opened for the MOHR pump which has been
tripped. Restart the tripped pump [MDM-P1B (A)] and
throttle open MDH-V33 until a flow of demineralized water of
1.5 to 2.5 gom is seen on flow meter MDH-FI-7(6). After
running the punp for 10 minutes, trip the pump and close
MDH-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 D.W.
supply valve MOH-V41B(A) when flow is no longer seen on
MDH-F1-7(6). Close the tripped pump's suction/discharge
isolation valves [MDH-V7B(A)/MOH-V128(A)].




3.5.1

3.5.2

3.5.3

3.5.4

In the event of loss of off-site power, the MDHR pump in
operation will stop and the four system isolation valves
will remain in their last position, but not energized. The
air operated plug valves associated with the system's remote
flushing, draining and venting (MDH-V34, MDH-V21, MDH-V30,
MDH-V35, MOH-V36, MDH-V29, MDH-V32, MDH-V22) will fail
closed on both loss of electrical power and air, which will
stop the operation in progress. The filter bypass valve
(MDH-v28) fails open on loss of electrical power/air to
ensure a flow path is maintained through the MOHR system.
The MDHR HVAC Filter uUnit in operation will also stop.
Instnumentation indication will be lost. Once the site
Class 1E diesel generator sets are in operation the above
loads will be sequenced on the 1lE diesel generators manually
to restore system operation and isolation capability.

Inadvertent Starting of Existing Plant Decay Heat Removal
Pumps, DH-P-1A/or 1B

If either of the existing plant decay heat pumps, DH-P-1A or
18, are inadvertently started, the operating MOHR pump will
automatically trip to prevent overpressurizing the MDHR
system. The DH pump should be secured and the desired MOHR
psmp restarted to restore system operation.

Loss of MOHR Pump(s) Cubicle Ventilation

If 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 MDHR system. The backup HEPA fan/filter unit should be
immediately started to ventilate the MDHR Pump/Piping
Enclosure so a negative pressure is maintained and any
particulate airborne contamination is filtered.

Mini Decay Heat Removal Tube Failure

If a primary side tube failure occurs on the operating MDH
heat exchanger, MDH-HX-1A or 1B, the inlet TNSCCW supply
valve (TNS-V1007) will close due to the flow inbalance on
the shell side. If operation must continue the affected
cooler should be isolated and the backup 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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3525 Gross System Leakage

In the event of gross system leakage, the system can be
isolated from the RCS by stwtting the remote operated
isolation valves (MDH-V1, MDH-v2, MDH-V18, and MDH-V19).

HAZARDS AND PRECAUTIONS

Do not operate the Mini Decay Heat Removal pumps with the minimsm
recirculation valve, MOH-V20, closed. If the discharge path is
blocked, shutoff head operation of the pump(s) should not exceed one
ainute.

Oo not operate the pumps with the suction valves(s) throttled or
closed.

Since the system is handling radioactive contaminated fluids and
potential airborne contamination due to leakage, all appropriate
health physics safety precautions must be observed during operation
and maintenance.

Remote flushing capability exists for the system's primary side
piping to provide a means for reducing the radiation levels in the
piping. Flushing shall be performed before maintenance is begun.

Unless required for operation, a standby component (i.e. pump/heat
exchanger/instrunentation) should be isolated by their outlet and/or
inlet isolation valves or root valves to elimlnate potential leakage
paths and/or crud traps.

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

Punp MDH-P-18 should always be considered the "PRIMARY™ pump because
of the ease of maintainability versus MOH-P-1A.

- 22 -
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TARLE 1
MINI DECAY HEAT REMOVAL PAMPS

Identification MOH-P-1RA, MOH-P-1B

Number Installed ' Two

Manufacturer Goulde Pumps, Inc.

Madel No. 3196 ST (1 x 1-1/2-8)

Type i Single-Stage, Horizontal
Shaft, Centrifigsl

Rated Speed, rmm 3500

Rated Capacity, gpm 120

Developed Head, ft. 195

Design Pressure, Casing, psig 240

Design Temperature, °F 200

Lubricant/Coolant 0il/Air

Min. Flow Requirements 10 gpm for 15 minutes max.

Motor Details

Manufacturer Westinghouse

Type Scuirrel Cage

Enclosure Open Drip Proof

Rated Horepower, HP 15

Speed, M 3500

Lubricant/Coolant Grease/Air

Power Requirements 460V, 3 Phase, 60 Hz, 18.5
amps (full load)

Power Source MDH-P-1A, MCC-2-11EA compt.
ﬁ-&’-la, MCC-2-~21EA compt.
3AR
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Classification
Code

Quality Control
Seismic

Cleanliness

»

TaaE ) (Con't.)

MINI DECAY HEAT REMOVAL PUMPS

- 24 -

RSE-Section I:iI Class 3
3
I
8



TABLE 2
MINI DECAY HEAT REMOVAL (DOLERS

Identification
Number Required
Vendor
Manufacturer
Cleanliness Factor

Heat Transfer, BTU/hr

Tube Side:

Fluid

Fluid Flow, lbs/hr
Design Pressure

Design Temperature, °F
Material

Pressure Drop, psig

Shell Side:
Fluid

Fluid Flow, lbs/hr
Design Press. psig
Oesign Temp. °F
Material

Pressure Drop, psig

- 25 -

MOH4X-1A, MDH-X-18B

Two

Babcock & Wilcox

Atlas Industrial Mfg. Co.
0.85

2.25 x 105 @ primary temp. =

175°F @ 120 gpm secondary
temp. = 100°F @ 200 gpm

Reactor Coolant
60,000

235 psig

200

304 Stainless Steel
1.3

Nuclear Services Closed
Cooling water System

100,000

175 psig

200

Carbon Steel
8.3

[




TARLE 2 (Con't.)

MINI DECAY HEAT REMOVAL OILERS

Classification Shell Jube

Code A€ Section III, Class 3, 1971 Ed. with Addenda
Thru 1971

Quality Control 4 3

Seismic D¢ I

Cleanliness c 8

hox3 s



TARE 3

MINI DECAY HEAT INLET DEBRIS FILTER

Filter Details
Identificatfon
Number Installed
Manufacturer

Type

Casing Material
Casing Dimensions
Size (Micron Remaval Rate)
Cperating Conditions
Design Conditions
Hydrostatic Test
Code

Seismic

- 27 -

MOH-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.S gpm @ 100 psig/155°F
235 psig @ 200°F

353 psig @ 70°F

ASME BPVC Section VIII
Div. 1

Class 2 - DBE




Fan Detalls
Identification
Number Installed
Manufacturer

Model No.

Type

Rated Capacity, CFM
Static Press in H20
Rated Speed, RPM

Fan Motor Detalls

Manufacturer

Type

Enclosure

Rated HP

Rated Speed, RPM
Lubricant-Coolant
Power Requirements

Power Source

Classification
Code

Quality
Seismic

Cleanliness

TABLE &

IR FILT

<98 %

MINI DECAY HEAT REMOVAL SYSTEM
ON F;

MOH-E-1A & MDH-E-1B
2

New York Blower

Size #12 S.w.S.l.
Centrifugal - upblast
2200

6.5

4200

Squirrel Cage Induction Motor

Open
S

0i1/Air

460 V/3 Phase/60 Hz
MDH-E-1AR - MCC-2-11EA compt.
2ARR

MDH-E-1B - MCC-2-21EA compt.
2ARR

1X




TABLE S

el s o B | B e 8

MDHR EXHAUST H.E.P.A. & PREFILTER FILTER ASSDM@ELY

H.E.P.A. Filter Details
Identification

No. of Cells Installed/Train
Manufacturer

Type

Size

Capacity, CPFM

Pressure Drop, Clean, in W.G.
Efficiency, X
Housing

Pressure Drop, Dirty, In W.G.
Prefilter Details
Identification

No. of Cells Installed/Train
Manufacturer

Type

Size

Capacity, CFM

Pressure Drop; Clean, in W.G.
Efficiency, %

Pressure Drop, Dirty, in W.G.

- 29 -

HDH-F-2ANMOH-F-2B

2

Mine Safety Appliance Compan
HEPA

24" x 24" x 12"

1100 CFM per filter/2200 CFM
per train

1.1

99.97%/0.3 micron

2, Ultra-Lok Series "u",
Bag-In, Bag-Out Filter
Retaining System

3.0

MDH-F-1A/MDH-F-18

2

Mine Safety Appliances Compa
Alr-0-J

28" x 24" x 2"

1100 per filter/2200 per tra
0.15

30K%/ASHRAE Std #52

0.25




TARLE 5 (Con't.)
MDHR EXHALST H.E.P.A. & PREFILTER FILTER ASSEMALY

Classification

Code (o
Quality 3
Seismic II
Cleanliness 0
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Igentific
wefe-1

T"S-FI-1

T0-F0S4-1

INS-FOAH-]

TNS-Fl-1A

In5-F1-18

TRS~G-1

TNSFE-2

INSFT-2

—Description
Flow Element

O/P Transajitter
Flow DIff. Alatm
Anrurciator Lignt

rlo! Indicator

flow lndlcator

Push Button

F low Elmment

D/P Transaitter

TABE 6

Instrumentation Controls and Alams

Function Location Type

Tesporary NSCCW Inlet Flow to Heat Piping
Exchangers MDH-HX-1A/ 1B

Teaporary NSCOw Inlet Flow to Heat Local
Excramers MOH-HX-1A/18 MIG
1.N.5.C.C.¥ Flow iabalerce between = S |

inlet and outlet flow to MDH-HX-1R/18

T.N.S.C.C.% Flow 1mbalance between L. )
inlet and outlet flow to MO4X-1A/18

T.N.S.C.C.W Inlet flow to MH-X-1A/18 PN, 1
T.N.S.C.C.¥W Inlet flow to MOHHX-1A/18 AL, 2

T.N.S.C.C.u. Flow Inbalance - Alamm Ae. 1
Acknoeleoge

Tesporary NSCCw Outlet Fiow from Heat Plping
Exchangers MOH-HX-1A/18

Tesporary NSCCW Outlet Flow from Heat Local
Exchargers MO+-HX-1R/18 HiG

-3} -

Oriflce
Plate

Fox Bor
E120M

Fox Bor
6X-ET-OAR

G.E. R
2940

vertlcal Mil-
limeter West
X252

Vertical Mil-
limeter west
¥X252

G. E.
CR2940
wR2028

Orlfice
Plate

Fox Bor
E120M

lrput Rarge Output Range  Setpoint

0400 gom

0-400" w.C.

10-15 MADC

A

10-50 mADC

10-50 MADC

NA

0400 (pe

0-A00° w.C.

0-400° w.C.

10-15 MADC

WA

NA

0-A00 gpm

0400 gpe

NA

000" w.C.

10-15 MADC

N/b.

NA

7.0 gos

7.0g08

NA

NA

NA

NA

WA




lgentificstion __Description
We-FoSH-2 Flow Oiff. Alarm
INGFDA-2 Annurcistor Light
"&-Fl-2A Flow inaicator
IN-F1-28 Flow lndicstor
W~+6-2 Pushbutton
INSFI6-7 Hand Seitch Wind.
Lights
MOHFE-) Ares Rad. Monit.
M- - 1A indicstion/Alars

1AAE 6

instrumentation Controls and Alams

—_—

Function

Location

Temparary NSCCW Flow lnblance botween PAL. )
lnlet and Outlet flow to MO+HX-1A/1B

Tesporacy N3CCW Flow inbalance between PNL. 2
inlet and Outlet flow to MO+HX-1A/1B

T7.4.5.C.C.w Outlet flow from
O -1/

7.N,S.C.C.¥ Outlet flow from
MOH-HX-1A/1B

T.N.S.C.C.¥. F.ow Inbslance Alema
AduTwledge

Operates Tesparacry NSCQW Velve
TNS-v-1007 Flow to HT Exch.
MOH-HX-1A/18

MO+P-1A Ares Radistion

MO+-P-]A Ares Radlation

RL. 1

Local

Adjecent

Type lrput Range Output Range Setpolnt
Fox Bor 10-15 MAOC  N/A 7.0 gpe
63U-ET-OWA
G.E. R WA WA 7.0 gpe
240
vertical Mil- 10-50 MAOC 0400 gpa WA
liseter west
VX252
Vertical Mil- 10-50 MADC 0400 gpa N/A
liseter west
vx252
G.E.P.B. N/A N/A NA
oR2960
2028
P.B. MR & N/A N/A N/A
G. Lights
Gamsea lon 0-1x107 WA
Cumder /R
Alars Rateseter 0.1-1x107 2.5 /R

RR

to AL. 1 Victoreen 848-3

-32 -




Description
IraicationvAlam

Area Raa. Monit.
lroication/Alarm
lnoicatlon/Alam
Area Rag. Monit.
Inolcation/Alarm
lnoication/Alara
Alama LT./Mom

Alam LT.Mom

T1ABLE 6

Inst rumentat ion Controls and Alams

Function

tocation ___ Type Irput Range

MO+P-]A Area Radlation
MO+-P-1B Area Raolation
MO+P-18 Area Radlation
MO+-P-18 Area Radlation

HT. EXON, COMPT. AREA
Raaiation

HT, EXON. CDMPT, ARER
Radlation

HT. EXOH. CPI. AREA
Radiatlon

Comon Alarma for MO+RE-1/2/3

Casxon Alame for MOHFE-1/2/3

M. 2 Alara Ratemeter
Victoreen 848-5

Local Gama lon 0-1x107
Chaaber MUHR

Agjecent Alara Ratemeter
to PL. 1 Victorecen 848-5

L. 2 Alara Ratemeter
Victoreen 848-5

Local Gamas lon 0-1x107
Chasper /R

RAgjscent Alarm Ratemeter
to AL. 1 victoreen 848-5
L. 2 Alarm Ratemeter
[ T | Lignt WA

AL. 2 Lt WA

fie S XA

Output Range
0.1-x107
R

0.1-1x107
MU

0.1-x107
MR

0.1-1x107
AR
0.1-1a107
WU

WA

NA

2.5 RMR

2.5 MR

/A

1.0 R

1.0 MR

2.5 or

1.0 RMR.

2.5 or
1.0 R,




igentification

MOHFE-L
-5 T-]
WOH-FIAL =]~

-6 AL -1-2

-Fl-2

otFl->

0-F 14

wre-fl-5

Flow €lement
O/P Transmitter
Indicetlorv/Alem

indicet{on/Alera

Sight Flow
Indfcetor

Sight Flow
1naicetor

Ssignt Flow
Inafcator

Sight Flow
Incicator

TABLE 6
Instrumentation Controls end Alams

Function

Common Alem for MOH-RE-L/2/3
Acknowledge Button

Common Alemm for MOH-RE-1/2/3
Aaaowledge Button

Minl Oecey Heat Systes Flow
Mlni Decay Heat System Flow

Mini Decey Heat Systea Fice & Low
Flow Aler®

Min{ Oecey Heet Systes Flow & Low
Flow Alam

Indlcete Rellef valve
M-V hes 1ifted

lndicete Rellef Velve
M1-VaB hes 1ifted

Indfcate Reiief Velve
MO4-VBA nas 1ifted

indlcate Relief Velve
MO+-vB8 has 1ifted

Location __ Type _  Irput Range [Output Range Setpolnt
AL, 1 P.B. NA A NA
M. 2 P.8. WA NA NA
Piping Orifice Plete 0-200 gpa 0-750° w.C. NA
Locel Rack Balley BQ?522) 0-750" w.C. 4-20 MADC N/A
PR, 1 Process Manitor ¢-20 MADC 0-200 gpa 60 gpm
ML, 2 Process Monitor 4-20 MADC 0-200 gpa 80 e
Piping F lepper NA NA WA
Type Ametek
020-6120

Plping F lepper N/A NA NA
Type Asetek
020-6120

Plping F lepper NA NA N/A
Type Amsetek
020-6120

Piping Flepper NA N/A NA
Type Reatek
020-6120

Pl Ve




lgentification
- 16-1

-F16-2
Q4-PL-1A
\O-P1-18
NOH-TE-1A
O1-T1-1A-)
MOH-TI-1A-2
MR1-TE-20
M- TIAH-2A-)
MN-TIAH-2A-2

H-TE-1B

1ABE 6
Instrumentat | t A
Cescription Function Location
Hano Seitch Controls M2i-V]1 (was tagged AL, BA
OC-F1S-7086)
Hgra Seltch Controls MD4-v2 (sas tegged L. 19
W -FHS5-3189)
Press. Indication MOH-+U-1A Inlet Pressure Local
Rack
Press. lnoication MD4R-18 Inlet Pressure Local
Reck
Temperature Element MO R-1A Inlet Tesperature Plplng
Tesperature MO R-1A inlet Temperature L. )
1lnaicator
Tesperature MO+HI-1A lnlet Temperature m. 2
Inaicator
Tespersture Elesent MO4R-1A Outlat Tesperature Piplng
Tesperature MR -1A Outlet Temperaturs o W}
Inaicator/Alam
Tesperature MD43R-]A Outlet Tesperature M. 2
Lnajcator/Alare
Tempersture Elament MO4X-18 Iniet Tesperature Piplng
=351i=

—Type  Input Range DOutput Range Setpolnt

Pushoutton NA N/A NA

WRAG Ltgs.

Pushoutton WA NA NA

WRAG Legs.

Press. 0-200 pslg  0-200 psig WA

Grugo

Press. 0-200 psig  0-200 psig WA

Cago

RTO 0-200°F 92.93-136.49 WA
oles

Process 92.93-136.49 0-200°F 175%

Monltor ahas

Process 92.93-136.49 0-200°F 175%F

Monitor ofes

RIO 0-200°F 92.93-136.49 WA
ofms

Process 92.93-136.49 0-200°F 170

Monitor oles

Process 92.93-136.49 0-200°F 170°F

Monitor ohas

RTO 0-20F 92.93-136.49 WA
vas




Igentification
MN-T1-18-1

MOH-11-18-2
M-TE-28

MO T1AN-28-1
MO T1AH-28-2
'O1P1-2A-1
"O1-PT-2A
VOA-PI-2A-2
W-P1-2A-3
MIH-PL-3A-]
1O4PT- A

MOH-P1-3A-2

—escription

T1ABLE 6

Instrumentation Controls and Alems

Function

Locetion

Tempereture
Indicetion

Tesperature
lnafcation
Tempersture Elesent
Temperature
Inaicetor/Alerm

Tespersture
indicetor/Alate
Press. Ird.

Press. Transaitter
Pressure Indicetion
Pressure Lnaication
Pressure Indicetion

Press. Transaitter

Pressure lndlcetion

MD43R~1D Inlet Tespersture

MD+4R-18 Inlet Tespereture

MO+ -1B Outlet Temperature

MO+HX-1D Outlet Temporasture

MD4R-1B Outiet Tempersture

HD+P-1A Suction Pressure

MH-P-1A Siction Pressure

MO+-P-]1A Siction Pressure

MO4-P-1A Suction Pressure

KD+P-1A Oischarge Pressure

MD4P-]A Suction Pressure

MO+-P-1A Oischarge Pressure

L. 1
M. 2
Piping
o, B
AL, 2
Local
Local
Rack

L. 2
Locel
Locel
Rack

2, W

—Iype  lrput Range Output Range
Process 92.93-136.49 0-200°F
Monitor ohms
Process 92.93-136.49 0-200°F
Monitor ohas
RT0 0-200°F 92.93-136.49

ohas
Process 92.93-136.49 0-200%
Monltor otms
Process 92.93-136.49 0-200%
Monlitor ohms
Bourdan Tube 0-200 psig  0-200 psig
Balley KS67221 0-200 psig 4-20 MADC
Process 4-20 MADC 0-200 psig
Monitor
Process 4-20 MAOC 0-200 pslg
Monitor
Bourdon 0-300 psig 0-300 psigQ
Tube
Belley XS67221 0-300 psig 4-20 MADC
Process 4-20 MADC 0-300 psig
Monitor

Setpoint
175°¢

175¢F
WA
170°F
170
WA
WA
Low 16

psig

Low 16
psig

WA




- O e e i

1oentification
O-Pl-37-3
0-P,L1-28-1

O -P1-28
-P1-28-2
Q-P1-28-3

WO -P1-38-1
-P1-38
a-Pl-38-2

a-Pl-38-3

—Description

Pressute Indlcation
Pressure Incication
Press. Transaitter
Pressure Iindication
Pressure lndication
Pressure lnaicstion
Press. Transaltter
Pressure lnaicator
Pressure lndicator

Hend Seitch
wind. Lights

Harg Seltch
Wind. Lignts

T1ABLE 6

Instrumentation Controls and Alams

Furction

MO+P-lA Discharge Pressure

MO+P-1B Suction Pressure

Oi-P-18 Suction Pressure

O+P-18 Suction Pressure

MO+P-1B Siction Pressure

MO+P-1B Olscharge Pressure

O4-P-1B Olscharge Pressure

O+-P-18 Oischerge Pressure

MO+P-1B Olscharge Pressure

Controls MO+P-1A

Controls MO4-P-1A

Locat fon Type Irput Range Output Range Setpoint

AL, 2 Process 4-20 MROC 0-300 psig Hi 220
Monitor psig

Local Bourdon 0-200 psig 0-200 psig N/A

Rack Twoe

Local Balley KS67221 0-200 psig 4-20 MAOC NA

Rack

2 W Process 4-20 WADC 0-200 psig Low 16
Monitor psig

L, 2 Process 4-20 MADC 0-200 psig Low 16
Monitor psig

Locel Bourdon 0-300 psig 0-300 psig WA

Rack Tube

Local Balley KS67221 0-300 psiy 4-20 MADC NA

Rack

L.l Process 4-20 MADC 0-300 psig Hl 220
Monitor psig

L, 2 Process 4-20 MADC 0-300 psig HL 220
Monitor psig

ALl & WA NA INTLK
oR2%40 with
US2DXE Pumps

D-P-1A, 18

L2 GE NA N/A INTLK
owre0 with
US2D3€E Pueps

o-P-1A, 18

I




lgentification __Oescription
WO-CS-3 Hand Switch
wWing. Lights
MOH-LS4 Hend Seltch
wind. Lights
MO-F15-18 Pushbutton
o/RAG Lights
o-s-19 Pushbut ton
wWREG Lignts
oH-NS-21 Hendswitch
Keylock
wsHs-22 Hanoswitch
Xey lock
O+-FHS5-28 Herdswitch
Keylock
YO-F H5-29 Hendswitch
Keylock
WH-HN6-30 Herdswitch
Keylock

TABLE 6

Ins tat ion trols end Alams
Furctlon Location Type Input Range Output Range
Controls MM-P-1B L) GE NA NA
CR2940
US203E
Controls MM-P-18 L2 CE R/A NA
OR2940
US2DX
Controls MD1-vV18 (was PML. BA  Mercury NA VA
tegged DC-16-7069) E-30
Controls MD4-V19 (was PNL. )5 Mercury NA NA
tagged WA.-F1S-1332) E-30
Controls M4-v2l [, W | GE NA NA
(Desineralized water R2940
Supply Valve) V0.0109)
Controls MOH-Y22 [, W | GE NA NA
{diain valve) CR2940
weaD
Controls MD4-v28 AL, ) GE NA NA
(M4-F -1 Bypass Valve) OR2940
[V 70 01]
Controls MOM-V29 . GE NA N/A
(M4-F -1 Downatresm CR2940
1solation Valve) wa®d
Controls MD{-V30 2 W GE NA N/A
(HD+F-1 Upstrean CR2940
Isolation Valve) Qoo

Setpotnt
INTLK
with
Aups
M4-P-1A, 18

INTLK
with

Pumps
N-P-1A, 18
NA

NA

NA
NA
NA
NA

NA




Igentificqtion

WH-6-32

HOH-OP1S-104

WH-TPAI-104

Description

Handswltch
Keylock

Hendswitch
Key lock

Handsultch
Kay 1ock

HanOswltch
Kgy lock

Differential
Pressure Inglcatlng
Seltch

Oifferentlal
Pressure Alsm
Hlgh (Aaper Lt.)

Olfferentiasl
Pressure lndicating
Seitch

Differential
Pressure Alam
Hlgh (Aaber Lt.)

JABLE 6

Instnumentation Controls ano Alams

Function

Controls MOH-V32
(MR System Vent Valve)

Controls MO-V34
(Deminerallzed water
Suypoly valve)

Controls MOM-V35
(MO-F -1 Upstream
1solatlon Valve)

Controls MOH-V36
(MO4-F -] Dopenstream
lsolatlon Valve)

Ingicate & Alama high
differentlal pressure
ecross MOH-F-1A end
MO-F-2A filters

Annndcate high /P
across MOH-F~1A and
MOH-F-2A filters

Indicate & Alamm high
diffesentlal pressure
acruss MO-F-18 and
HO+F-28 filters

Anvunicate high 0/P
6Cross MOH-F -1B and
O-F-28 filters

Location __ T¥ype _ lIrput Range Output Range Setpolnt
(o, S E NA N/A NA
CR2940
UN20m
AL, L CGE NA NA NA
CR2940
WN20D
m.1 G VA WA WA
CR2940
weom
AL, 1 GE NA NA NA
CR2940
waeom
F.H. Blog. Magrarellc - 0-6° Hz0 3.3° w.G
€1. 280'6* o
856 « 13 (3006sR)
A o &'
AL. 1 G.E. WA 7 3.3" w.G
CR2940
F.H. Blog. Magnahelic - 0-6° H0 3.3° WG
€1 280’6 goge
Rs6 « 17* (3006SR)
A o 19
NA NA 3.3° u.G

o) B | G.E.
CR2940

-39 -




Igentfication

or-F15- 105

WOH-$E-107

WO+-5 1S -107
WOr-FAL-107

MUA-107

HOA-RA-108

Description

Handswltch
¥gy lock

Handswitch
Keylock

Arnubar Flow
€lement

Flow Indicating
Seiten (Low)

Flow Alemm Low
(Aaber Lt.)

Amunlcetor

Annunlcator

Amundcator

TALE 6
Ins ati trols end Alams
Lunction Location __Type _  Irput Range Output Rarge
Provioe control of [, WO G.E. NA NA
MO+-€E-1A end swpply/ uS 203
discharge daspers
(4-4v-101/110)
Provice control of 2, WO G.E, NA NA
MO+-£€-18 end supply/ CR2940
aischarge dsspers (13
(MO-v-102/111)
Measure discharge flow Ducting -= - -
fros MO+E-1A ond MOH-E~1B
1Inaiceting aischerge flow Ducting  Magwhelic - 0-1" H20
fram MO+-£-1A and MOH-£€-18 A6 o+ 11° Ym
o0 alam low flow A o 2° 30015R)
Anunicate low dischacge [, WY G.E. NA NA
flow fram MOH-E-1A oOF OR2940
"O+-£-18
Alemm low discharge flow . 2 G.E. NA NA
from MO+€-]A or 1B and C2540
high OP scross filter tralns
SWAC TROALE®
Alarss high elrborme Agjacent -~ NA NA
rsdistion fras MOR Ausp to AL, ]
Cunicsl Filtration Systes
Alams high airbome L. 2 - NA WA

redietion fros MR Pusp
Cubical Flitretlon System

NA

1760 sOM
1760 SOM

1760 SOPM
Mansl
3.3° w.G.

Leter

Leter




Lgentification

O+-RU-1081

WO +-RU - 106G

M+-ALA-106P-1

WO-RIA-1081-1

MO-RUA-108C-1

MI-RIA-108P-2

—Description

Radlation Monitor
with Indlcator/
Alamm

Radlation Monitor
with lnoicator/
Alamm

Rediation Monltor
with 1lndicator/
Alam

Ragiatlon Indicator/
Alemm

Raciatlon Indicator/
Alara

Rediation Lndicator/
Alam

Radiation Ratemeter/
Alam

;

In: tat

Function

Indicate particulate eirtome
radiation fros MOHR Pup Cublcle
Filtration System ¢ Alams: Hl-Reg,
Alert-Aster, Fall-lreen

Indicate {0dine eittome

rediation froa MOR Aump Cubdicle
Filtratlon System o Alams: Hi-Red,
Alert-Raber, Fail-Green

indicate Nodle gas airbome
radlation fros MOR Pump Cubicle
Flltration Systes Alams: Hi-Red,
Alert-Raber, Fail-Green

1Indicate particulate alrbome
radlation from MOR Ausp Cublical
Filtratlon Systes + Alams for High-
Red, Alert-Asber, and Fall-Green

Inaicate iodine eirborme

radiation fros MR Aump Cubical
Flltretlon System + Alams for High»
Red, Alert-Asber, and Fail-Green

indicate Nodle gas elrbome
radiation from WG Pump Cubical
Filtration System ¢+ Alaras for High-
Red, Alert-Aasber, and Fall-Green

Indicate particulate alcborne
radlation froa MR Pusp Cudical
Filtration Systes « Alares for Hign-
Red, Alert-Asber, and Fall-Green

and A

Location

F.H. 280

el.
Local

F.H, 280*

el.
Local

F.H, 280°

el.
tocal

Adj Pnl.
RE6 » &'
AP+ O

Adj Pnl,
RE6 ¢ &'
AP ¢ O

Adj Pnl.
RE6 o &
AP ¢ 0O

Prl. 2

-4] -

—

victoreen
642-11

victoreen
642-31

victoreen
642-11

1 victoreen
844-18

1 victoreen
844-18

1 victoreen
844-18

victoreen
908428

Irput Range Output Range Setpoint
- 10-10% cpa
- 10-10% cpa
- 10-108 cpa
10-106 cpa




Jaentification

MO4-RIA-1081 2

MO4-RIA-1D8C2

MOH-VE-]1A

MOH-VEQA

MOH-VE-18

MOH-VE-20

MOH-VIAY-1

TRLE 6

lnstnaentation Controls ano Alaras

Description Function Location Iype lrput Range
Radfetlon Retemeter/ Incicate ioadine airtome Ml. 2 victoreen
Alara raiation froe MOR Asp Cubicel 900428

Filtration Systes o Alarms for High-
Red, Alert-Amher, end Fell-Green

Radfation Retemeter/ Incicete Motle gas elrbome Pl 2 \ictoreen
Alare redietlion froe MOR Asp Qubical 900428
Filtsetion Systes o Alarms for High-
Red, Alert-Aaber, and Fafl-Green

Acceleroseter MOM{-P-1A bearing housing MM-P-1A Vibre- 0-25¢
Serser vertical rsaial vibration brg. hous- Metrics
ing (17
Acceiercmater MOH-P-1A bearing tousing MDH-P-1A  Vibra- 0-25¢g
Sensear torizontel realel vibration brg. hous- Metrics
g a2
Accoleromster MO4-P-18 bearing Mousing HOH-P-18  vibre- 0-2>¢g
Seraser vertical rsaiel vibretion brg. tous- Metrics
ing 06022
Acceleromster MOH-P-18 beering fousing MOH-P-18  vibre- 0-2%¢g
Serser torizontel rsalal vibration brg. Mous- Matrics
ing 06022
Arnuscietor Lights  A) OWNEL 1 - MOH-P-]A bearing Rojacent  Vibrelars - NA
& velocity vertical redlal vibration to PA.1 Mo’ MO.
Inaication SALERT® L1041 (Low Alers-wnite Lt.) :6 0‘?' YA 1(R-2
*
CAANEL 1 - HOi-P-]1A bearing Adjacent Vibrelars NA
touslng verticsl rediel vibretion to PAL.1 Mocel ho.
*SHUTDOWN® LIGHT (Hlgh Alare- A66 o 3' VA U2
Red Lt.) e 6

10-106 cpa

0 ~ 2500 =v

0 - 4500 mv

0 - 2500 mv

0 - 250U mv

WA

NA

VA
NA
WA

2=3 uumms

mnual

4-5 times

fniessdl
level




laentification

MO-V1N-1

MO-VINE2

Description

Arvuncistor Lights
& velocity
lnaication

Aurciator Lights
& velocity
lLigication

TALE 6

Inst numentation Controls and Alamms

Furction Location __“ype lnput Rarge Output Range Setpolnt
8) OWNEL 2 - ND+P-1A bearlrng Adjecent Vibralam N/A N/A 2.3 tiscs
horizontal radial vibratlon to PL.1 Madel No. above
LIGMT (Low Alare-anite Lt.) A&S « 3' VA 102-2 inftial
MM e 6 level
OWNEL 2 - MOM-P-]A beating Adjacent Vibralamm NA NA 4-5 times
housing horizontal radial vibration to PNL.1 Madel Nao. sbove
*SHUTDOWN™ LIGHT (High Alarm- AS6 ¢ 3' VA 102-2 initial
Red Lt.) Mo 6 lavel
C) System Malfunction Light (aaber) Adjecent Vibralam NA A NA
to PNL.1 Modsl No.
RS6 ¢ 3' VA 102-2
M6
0) OWNe@&. 1 & 2 Velocity meter Adjacent Vibralam 0-2500mv 0.0.7 inv/sec NA
to PL,l Model Na.
RS6 ¢ 3* VA 102-2
Mo 6
A) OZANEL 1 - MDHP-]B bearing Adjecent Vibralare N/A WA 2-) tims
housing vertical radisl vibretlon to PML.1 1 No. sbove
SALERT® Alarm-Whita Lt.) AS6 « 3* VA 102-2 initial
_ Mo B level
ODWANEL 1 - MH-P-]1B bearing Adjecent Vibrelam NA NA 4-9 times
housing vertical redlel vibration to PL.]l Model Na. ebove
*SUTODSY® CIOFT (High Alame- AS6 o 3' VA 102-2 initial
Red Lt.) A+ 8 level
B) OWNEL Z - 1D1-P-]1B bearing Adjecent Vibralam N/A NA 2-3 times
housing horjzontel radlel vibrstlon to PNL.1 Model Na. above
SALERT® UIGHT (Low Alem-amite Lt.) :'6‘6 e 3" VA 1D2-2 i.nltill
¢ 8 eve

- 43 -




Igent{fication

MOH-VIAH-2

MOH=-YAr-]

« M O-0PT-37

WO+-07531

WOH-DPA-37-
1&2

WoH-0r1-37

TABLE 6

Instoumentation Controls and Alarmes

Description Function

Amuscistor Lights OCWNEL 2 - D-P-18 beerim

& Veloclity houssing horfizontsl axisl

Indicetion vibration LIGT (High

Alare-Red Lt.)

C) System Malfunction Light {ember)
D) OWWEL 1 & 2 Valocity mater

Amunicator High vibration of MO+P-1A

Light or 18 desring housing or systea
salfunction

0/P Trensaltter Measure Diffecential Pressure
across MOH-F -1

D/P Pressure High O/P Alsre Signal ecross

Seitch NOH-F -1 to MOH-OPAH-37

Anrunicator Alerm High D/P eccoss MO+F-1

LightHom (Amber Lt,)

DO/P Inoicetor Indicete Differential

Pressure Across MOH-F-1

Location

Adjacent
to Al
AGS + 3*
A« B

Adjecent
to AL.1

Plping
RE6Y o 12¢
AF ¢ 8'

Pnl. 1 &
Pnl. 2

Type lnput Range Output Range  Setpoint
vibrelam NA NA 4-5 times
Mooe 1 No. above
VA 102.2 inttiad

lavel
vVibraiam N/A NA N/A
Model No.
YA 102-2
vibrelars 0-2500av 0.0.7 iInMsec NA
Model No.
YA 102-2
NA NA Seo MOH-VIAH-
1&2
Foxboro 0-120 psid 10-50 as /A
N-E11D%4-
HAB2
Faxboro 10-50 s NA [
63-8TOER il
G. E. Type NA NA 65 psio
CR2940 sbtove
initiel
filter
clesn o/
westirghouse 10-30 ma 0-120 psid WA
X252




1 nt t gnd Alamms
lgentificetion __Oescpiption Furction Location __ Type lIrput Range Output Range Setpoint
wo-Fl-6 flowmeter Indicate Desinerslized water flow Plping Matheson 0.3-3.0 goa 0.3-3.0 gpa 1 to 1.5 gpa
to MD+-P-1A sesl block FM-1100
Wr-F-7 Floweater lnoicate Desinerslizec water flow Piping Matheson 0.3-3.0 gpa 0.3-3.0 gpa 1¢to 1.5 pa
to MD+P-18 seal block FM-1100
O-TVC-1 T.V. Camors Monitor MD+P-]A & 18 pup cublcles F.H. Bldg. Olemond Elec. WA NA NA

€l. 280'-6 ST-11 Camors
RES o 18' PT-1050L Parv
N .3 111t 30-150,

¥ Zoom Lens
MOH-TVC-2 1.V, Camere Monltor MO++X-1A & 1B heat exchange  F.H. Blog. Dlesond Elec. NA WA NA
room El. 280'-6 S1-11 Cemers
R67 + F  PT-1050-L Parv/
Tilt 30-150,
¥ Zoom Lens
M-RADK-TV] T.v. Monitor Monitor for MD-TVC-1 and controls Cont. Blog Con-Rack WA NA WA
. & Controls for Pan-Tflt eechanisa with zoom/ E1,305°-0" la" B & W
focus contruls CA?7 ¢ 0 Retelvers and

CC «+ 9¢ Control Modules

=Va8 LD




- ——— ————————— e

MOH-RACK-TV2

T.v. Monitor
& Controls

TABLE 6
In: t Control Alames
Function Location ___Type = lput Rerge  Ovtput Renge
Monitor for MH-TVC-2 and controls Cont. 8109 Con-Rack NA WA
for Pan-Tilt eschanise with 20am/ €1.305'-0" 1a" B & ¥
focus controls CA?7 « 0* Recelvers and

CC+9 Control Modules

WA




FIGURE
TMI-2 EXPECTED DECAY HEAT LOAD vs TIME
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-JA & MOW-P-1B)

TYPICAL -MDHR PUMP CHARASTERISTIC CURVE (MDh

1
!
I

CERTIFIED TESTDATA
GOULDS AUR.PS INC,

SENCCA FALLS. N.v.

IMPLR.DIA,_1=1/8"

| gize_1x1=-1/2-8
CHARACTERISTIC CURVE

. N733p246-2

@
avy)

——— el e

ENGINEERED PRODUCTS DIV.
SENECA FALLS, N.Y. 13148

GOULDS PUMPS. INC.

CUSTOMER_TLIE BABOCK & RILCOX CO.
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