717-944-7621
Wiriter's Cirect 0Oial Number:

February 5, 1982
4400-82-L-0017

FE2 91982

B ASZET FETAEA Lo
PGS KLty

TMI Program Office

Acen: Dr. B. J. Snyder, Program Director
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Sir:

Three Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No. 50-320
Recovery System Description and Technical Evaluation Report Update

My letter, 4400-82-L-0009, dated January 20, 1982, provided a partial sub~-
mittal of updated Recovery System Descriptions (SD's) and Technical Evalua-
tion Reports (TER's) and committed to provide additional SD's and TER's as
' they became available.  In accordance with this commitment, attached are

updated Syatem Descriptions for the Mini RPecay licat Removal (MDHR) System
and the Auxiliary Building Emergency Liquid Clean-up System (EPICOR-II).
The remnining SD's and TER's identified in 4400-82-L-0009 will be provided
as they become available.
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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 (hit II will function inde-
pendently.

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

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

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

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

1.2 Summary Description of the System

The Auxiliary Building Emergency Ligquid 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, radicactive waste water
contained in the Auxiliary Building or Fuel Handling Building of TMI
Unit 2. Contaminated water will be pumped from a comnection located
on the miscellaneous Waste Holdup Tank (WDL-T-2) by a pump located in
the hemical Cleaning Building through the yesrd and into the process
system, or it will be obtained from the Monitor Tanks SOS-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 teminates
inside the Chemical Cleaning Building.

The primary process system consists of a prefilter and two demin-
eralizers comnected in series. Waste liquid is transferred from the
Source Tank (MWMT, RCBT, or SDS-T1A/T1B) through the prefilter and
demineralizers, to the Clean Water Receiving Tank (CC-T-2). Ohenge-
out Criteria for the various units are indicated in Table 13 and l4.

Processed water will be delivered to the Clean Water Receiving Tank
(CC-T-2) for sampling and analysis and either pumed to the Liquid
Waste Disposal System of T™MI Unit 2, the Spent Fuel Storage Pool, the
PWST'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-I} 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 C(B. 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
loﬁtid 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 station 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 :n the Control 8uilding.



1.2

Ine system interfaces with tne TMI Unit 2 Radwaste Disposal Miscel-
laneous Ligquias System, Demineralized 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
System, and tne Unit Z Radwaste Disposal Reactor Coolant Liquio

System.

NOTE:

Although tnere is an interface with the Unit 1 Ligquid waste
Disposal 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-T-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 vesign Requirements

15534
1.3.1.1

1.3.1.¢

1.3.1.0

1.3.1.a

Process System vesign Requirements

Tne process line pipe size is nominally 2" schegule 40
oased upon tne Epicor 1l system flow rate of 10-30 gpm.
Otner line sizes are baseg on service requirements ana
function, sucn as service air, oemineralized water, recir-
culation ang sampiing.

Amps ALC-P-1 througn P-4 have nose connections ang are
provioced witn orip trays to collect leakage. Orip trays
have nozzles as close to the bottaon of tne tray as possible
anc are serveo by flexible tubing which leads to the :
nearest ftloor or equipment orain using tne floor slope to
inouce flow. 1Inls tubing will be placeo well ogoen 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-
tir? areas insioe ang outsioce 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 fotr P-1 tnru P-a are providea for equipment
protection.



1.3.1.5 The system tank vents are provided with in line heaters,
demister filters, and charcoal filters for adsorption of
evolved fodine. These units are sloped to drain demisted
liquids back into the system tanks.

1.3.1.6 Liquid waste feed to the system will be drawn from the
Source Tank (MWHT, 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, SDS-T1A/T1B or CC-T-1.

1.3.1.7 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.

1.3.1.8 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 compression fittings.
The process system piping is rated at 150 1lb. and is
designed, installed and inspected in accordance with ANSI
831.1 (Power Piping).

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

1.3.1.9 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 1.21.
Representative sample for CC-T-1 or 2 is here defined as
"after ircirculating 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 samle, 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.

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

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



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 TML Unit Z 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, ana an anti-freeze
injector are provicec for the portion of the System Air
header servicing the EPICOR 11 pumps. Provisions are
availaple to connect the plant Service Air System to the
system if necessary. Also two air compressors (ALC-P-7/8)
are availaole 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
limits for oiscnarge, the aecontaminateo liquid from CC-T-2
can oe routed to the TMI Unit 2 Liquia waste Disposal
System, the TMl Unit 2 Spent Fuel Storage FPool, 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. A1l floor drains also aischarge to
tne sump. The sump pump sends all collecteg leakage to the
0ff-Spec water Receiving 8atcn Tank (CC-T-1) for recycle
tnrough the cleanup system. - fne sump can be oirectly
processea through tne EPICOR 1l System via existing valving
ana piping.

Since tnhe elevation of tne aischarge nozzle of tank cC-1-2,
ano tre Onemical Cieaning suiloing floor were fixed prior
to oesign ano construction of EPICUR II, the hydraulic
gesign 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. Final
araining of CC-T-z is accomplishea with the manual orain
line (valves ALC-v13l anao V132).

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

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

Tne system shail have personnel snieloing on various
canponents to reauce the raoiation levels in the operating
areas of tne builoing.
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1.3.1.20 A resin trap is installea on the outlet from the casks

1.3.2
1.3.2.1

1.3.2.2

1.3.2.3

1.3.2.4

1.3.3

1.3.3.1

3 (R 5

overflow line to prevent resin carryover into the sump.

Material Handling Design Requirements

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

Demineralizeo water and service air connections are provio-
ed to flush ano blowdown the entire system or portions of
it to allow system maintenance.

4' x 4' casks may be removea from the builaing by making
use of tne snield bell designeo for this purpose. The
shielo bell is positionea over the contaminated cask. The
shiela doors 7n tne bottom of the shield are openec ana the
cask is arawn up into the oell. The coors are reclosed and
tne cask is carried, by the crane, to tne truck which has a
concrete snielo vessel for isolating the cask during
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 positicned in the
vacateo space. Snhielding, process lines, and level instru-
mentation are repositioned and the unit is returned to
service.

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

6' x 6' casks are nandleo in ano out of the building
witnout shielaing. Tnis is accomplished by remote opera-
tion ano by establishing appropriate barriers limiting tne
approach of personnel to the nandling operation. Spent
resin containers are lifteo directly from within suostan-
tial snielding parriers in tne Chemical Cleaning duilaing
and deposited directly in the transfer cask located on the
untanneo truck locateo immeoiately outsice tne building, or
loadeo unshielaoed on a transport truck cepending on the
cask's raoiation levels. -

Air danaling Design Requirements

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

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



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

1.3.3.4 An electric heater is provicea within the Filtration unit
to lower relative humidity to 30% with 100X RH inlet air.

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

1.3.3.6 1ne two HEPA filter banks are DOP tested in place to assure
an efficiency of 99.¥7% for removing 0.3 micron particles.

1.3.3.7 The activatea charcoal filter is designed to have effi-
clencies of 95.9% for elemental iodine ang 95% for methyl
lgaide. :



2.0 OETAILED DESCRIPTION OF THE SYSTEM

2.1

Comgonents

2.1.1

2.1.¢

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 Batch 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 variea by the EPICOR 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. ODemineralizeo water and oil
free alr connections are proviceo on the suction and
aischarge side of each pump for flushing and olowdown
purposes. Rrefer to Taole 1 for pump details. Pump noise
ana vioration monitors are present for pumps ALC-P-1 thru &
and have a read-out on panel ALC-PNU-2 ln the Tv Monitor &
Control Building.

Transfer Pump ALC-P-5

Tne transfer pump (lable ¢) is a single stage horizontal
centrifugal pump witn a capacity of 200 GPM at 90' heao.
Tne pump motor is rated at JO HP and is powered from MCC
2-33A in tne TV Monitor & Control suilaing. Tre pump is
controlleo oy pusn outtons for START/SIOP from MCC 2-33A, 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 fevel switches in panel ALC-PNL-1 for
tanxks CC-T-1 and CC-T-2. Ine level switches receive their
signais from level transmitters ALC-LT-1 ana ALC-LI-2 at
tanks CC-T-1 and CC-T-2, respectively. CC-T-1&z also have
high level cutouts to ALC-P-5.

Oemineralizeo water is supplieo to the punp mechanical seal
from a solenolo operateo 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 maintaineo at 1-2 GPM by throttling
ALC-V134 wnen seal water injecticn is requireo.
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Seal water injection is only requirea if tne pump is
nanaling water which contains grit which could damage the
mechanical seal. If the pump handles clean water, it is
acceptable to allow the mechanical seal to be lubricated
througn the 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 {s in use, the demineraliz..
ed seal water can be turned off with valve ALC-Vi34 to
reouce the total volume of processea water or radwaste.

Tne pump is used to transfer water from the Clean water
Receiving Tank to the IMl Unit Z Liquia waste Oisposal
System, tnhe Spent Fuel Storage Pool, the PwST's, a hase
connection at the truck fill station, or to the Off Spec
water Receiving datcn Tank for recycling through the
cleanup system.

ine punp may also be usea for recirculating ano sampling
tne contents of tne Clean water Receiving Tank anc the Off
Spec water Receiving 8atch Tank. Tne sample connection
terminates at the Sample System sink. Tne pum is providea
witn a aischarge pressure gage, and a flow element on the
aischarge line to Units No. 1, No. 2, the Spent Fuel Pool,
the PuSI's ana the truck fill station. Remote indication
of flow {ALC-Fi-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
used to remove sodium and other non-radioactive chemicals.
If tne system is oeing usea as a polishing system for the
SUS effluent, tne prefilter may oe replaced with a cenin-
eralizer iiner, if it has oeen determined that it is not
requirea.

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

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




witn vermiculite to absoro water that may tend to
accunulate to meet snallow land ourial requirements. A
manway approximately 24" in oiameter is installed on top of
the tank. un tne manway cover is a four inch inspection
port useo for resin sampling once the container is spent.

The inlet nipple is connected to a full dispersion 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" ana o" from
the top of the resin by opening and closing solenoiad 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-VD43 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 suilding, 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 tontrol duiloing.

Tne prefilter tank is vented, via hose connections, to a 2"
vent neacer wnicn leaos into the top of the Off Spec water
Receiving datch Tank (Ci-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-l 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 vreakthrough of sooium to the secono liner, the
batch size through the prefilter is limiteo.

- 10 ~



2.1.4

z2.1.5

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

vemineralizer (ALC-K-1, ALC-K-2)

Two demineralizers (Table 4) are installed in series with
tne prefilter to turtner remove racioactivity from the
waste liquid and polish the effluent.

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

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

€acn agemineralizer nas the same external connections as the
prefilter. As with the prefilter, a 1/4" air connection is
provioceo at the top of the liner to allow removal of the
plug from tne top of the false pottom after final dewater-
ing. The 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 eno of the line keep resin insice of tne
gemineralizer. Tne oemineralizer resin composition and
quantity will pe oeterminea on the oasis of system samples
ano operating oata.

As witn tne prefilter, two radiation cetectors are locateo
at oifterent elevations 180 oegrees apart inside the lead
shield. nRemote indication is providea in the Tv Monitor &
control Builoing on Panel ALC-PNL-1. Ouring system opera-
tion, raoiation levels as indicateo on ALC-RMI-3 ano 4 for
ALC-K-1, snoulo not De allowed to exceed 1 R/HR. radiation
levels as inoicated on ALC-RMI-5 and 6 for ALC-K-2, shoulo
not De allowed to exceeo 1R/HR.

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

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

-1l -




a. Auxiliary Building Sump Tank

0. Neutralizer Tanks

c. Contaminated Drain Tanks

d. Reactor 8uilaing Sump

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

h. uvemineralized water System

1. Suomergec Oemineralizer System (SuS)

J. vond. Polisner Sump

K. wvater Treatment Sump

1. Reactor Coolant Bleed Tanks

m. - uJoncentratead waste Storage Tank

Tne tank also has connections to the Miscellaneous waste
Tank Pump suctlon, recirculation, a caustic and sulpnuric
acio inlet, two nitrogen inlets, a vent, a- gas sample
connection ang a relief valve. The tank is nomally
nitrogen olanketea, but may be vented to the WDG System.
To prevent acia splasning on the inner tank walls, the
inlet piping extends into the tank 8 ft. The olameter of
tne tank is 10'-Y-1/4". The Miscellaneous Waste Hold-up
Tan is located in tne Auxiliary Builoing elevation 305°%.

A temporary tee connection is installed in place of the
suction line strainer, wOL-UZ023, on the Miscellaneous
waste Tank Pump wDL-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 11l
Pump ALC-P-1l. A 4" guard pipe with a combination ot leao
and concrete snielding encloses tne suction piping run from
tne Auxiliary duiloing corridor to the tnemical Cieaning
Builaing penetration. Tne guaro pipe is open to the
atmosphere of the Cnemical Cleaning Building, which is
unger a slight negative pressure.




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
pottom of the tank. A connection is also provided for the
transfer pump recirculation line. Level indication ana
hign level alarm are provideo on panel ACL-PNL-1. A future
xenon hold-up tank connection is provided on the vent

line. A ¢" gemineralized water line is also provided on
top of the tank for whenever large quantities of ceminer-
alizea water are requirea 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 Chemical
Cleaning 8uilaing through a two-stage cemister filter. The
first stage consists of two moisture separators and an HEPA
filter. The second stage consists of two charcoal filters
and an MHcPA filter. A neater in the common 2" vent line is
controlleo from Power Panel MP-2-33A. The heater is
normally energized.

Processed water is stored in tne tank until a patch is
completed. A representative sample of the processed water
can de 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 indicates the
water is unsatisfactory for disposal, the water can be
pumped to tne Off-Spec water Receiving Batchi 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 acceptable for
olscharge to the environment. If sampling indicates that
the tank's contents are satisfactory for aisposal, 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
gesirea. The Oft-Spec water Receiving 3atch 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
86,000 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 ocesireo, out nomally the sump is drained by a 2"
suction line to the Pump ALC-P-1 (see para. 2.1.4). 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 tank is venteo to the ouiloing in the same manner as
tne Ciean mater Receiving Tank. An over-tlow line witn a
loopseal is proviceo near tne top of the tank. A demin-
eralizeg water supply is proviceo for the ioop seal. A
connection at the top of the tank receives vents from the
prefilter, the gemineralfzers and the crud filter. Onem-
icals for iodine fixing or pH adjustment may be 8doed to
tne tank oy pumping through Pump ALC-P-6 to a connection
near tne top of the tank. ievel indication and nigh level
alarm are provided on panel ACL-PNL-1. A future xenon
holo-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 cemister 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 emical Cleaning suilding sump is a stainless steel
lineo pit with a capacity of (4000) gallons located in tne
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northwest corner of the ouilding. All leakage from the
tank overflow, equipment, and floor drains are collected in
the sump. One sump pump (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,
he 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 {s started when tne water level in the sump
reaches a level tnat is 48 1/4 incnes below the face of tne
pump mounting. Tne pump stops when the level of water nas
been lowerea 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 {s 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-l1. A 3/4" prancn
connection is provioea in tnis line witn “Quick Dis-
connects"” attacnea to permit ready access for flushing with
aimineralizeo water from an outlet cownstream of valve
ALC-V0l5 with a snort lengtn of hose.

<0 Tun Monorall rolst System

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

1n oroer to minimize tnhe raoiation exposure to personnel
ouring agemineralizer ang prefiiter removal, the noist is
operateo remotely using a remote pendant operating station
in tne Tv Monitor & Control sSullaing. nRemote operation is
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aioed through the use of a closed circuit TV system with
six cameras. Tne pendant has six pushbuttons for trolley
ano 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
pbutton for creep low, meaiun ano high speed RAISE, 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 performing
operations where there i1s little radiation exposure, such
as oringing a new liner of resin into the building.

To aid positioning of the hoist remotely for demineralizer
ana prefilter replacement, tne monorail has visiole target
markings aoove the oemineralizers, the prefilter, ano in
tne cask loaoing area all of which can pe viewed with the
TV cameras.

resin Filter - ALC-F-4RA, 8 & C

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

Crug Filter - ALC-F-5

A one micron filter with isolation valves is provided
between tne resin filter ano the Clean water Receiving
Tank. Tne primary purpose of this filter is to eliminate
any cooalt present in the processeo water. A vent line
connected to the Off-Spec water Receiving Batch Tank anc a
orain line to tne equipment drain system is provideo for
oraining the filter nousing prior to inserting or removing
a filter cartrioge. Tne filter is shielded by 3 1/8" lead
oflcxs on tnree sides, and by a concrete wall on the fourth
sioe.

Ouring removal of tne filter, it shoulo oe hanaleo as
raoioactive material. Tne tilter must oe replaceo whenever
tne contact raoiation level reaches 250 mR/rR. A special
lever is provideu to aio in removal of the filter cartridge.
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ventilation Heating Unit & Moisture Separator

Heating unit no. ALC-€-Hl (Taole 10) is mounted on the
inlet of tne 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-c-fFz) (not usea), a nigh effi-
clency particulate air (HEPA) filter (ALC-E-F3), charcoal
filter peds (ALC-E-F4) and a final HcPA filter (ALC-E-F5).
A manually actuatec fire protection water supply is provio-
eo for the cnarcoal beds.

ventilation Fan Assembly

fan assembly no. ALC-E-1 (Table 10) is a 30+, 660 volt, 3
pnase, 60 cycle, radial flow centrifugal unit with a
capacity of v000 cfm. Tne fan, powered from MC2-33A, is
mounted on tne outlet of the filter unit and discharges tne
ventilatiun exhaust tnrough ducting (monitored oy a radia-
tion oetector) ano out tnrough the roof.

ventilation Ragiation Monitor

Tne ragiation monitor (Vable 10) samples air in the fan
discharge line isoxinetically at a rate of 4 cfm to provide
local (at monitor) ana remote indication on Panel ALC-PNL-1
of discnarge paticulate, ioaine ana noble gas ectivity
levels. Remote inoication of tnese parameters is recorded
on a strip chart recoroer. Tne monitor will provice an
alam at a radiation level of 200,000 CPM, 60,000 OPM, ang
100,uu0 CPM tor a particulate, iodine or gaseous ectivity
on the panel in tne Control dulloing. Tne radiation
monitor is powerec trom MCC2-33A. A splitter block nas
been provioed in the line to the raciation monitor to
provice a means of taxing grad samples as may pe feQuired.

ventilation meatnerproof cnclosures

The weatnerproof enclosure is locatec at grade level a0
r(\ouses the comporents discusseo In 2.1.12 thru 2.1.15
apove) .

nenscal cleaning sullaing Ragiatlon Monitors

four area raaiation monitors (ACC-8 tnru li) sno an air
saspler (ALC-R%-17) are proviced in the Ohenical Cleaning
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duilding. Tne four area raoiation monitors (ALC-RM-8 thru
11) are provloeo with remote indication on the Radiation
HMonitoring Panel ALC-PNL-1 in the Control Building. Tne
air sampler (ALC-RM-12) is located in tne HVAC duilding,
out draws its sample from tne Cnemical Cleaning Building
near tne prefilter. Remote ingdication for ALC-RM-12 {s
also provigea on the Raoiation Monitoring Panel ALC-PNL-1.
Tne area monitors ano air sampler will provide a common
alarm at a hign raaiation level and monitor failure on
Panel ALC-PNL-1. These radiation monitors are provided for
operator information.

closed circuit Tv System

A closed circuit Tv system is provided to aid in remote
nandling of the prefilter anc demineralizers and to aid in
system surveillance during operation. The system consists
of seven Tv cameras strategically located in tne Chemical
Cleaning Building. Tne TV monitors and necessary controls
are mountea on tne TV Monitor Console located in the TV
Monitor & Control duilaing. Camera No. 3 has a PAN-TILT
control ang is mounted to provide a view of ALC-K-2 for
remote handling. Tne PAN-TILT control allows remote
movement of tne camera to permit scanning a large area of
tne (nemical Cleaning Builaing for surveillance during
system operation. Camera No. 6 is mounted to provide a
view of the £PICOR Il pumps ALC-"-1 thru 4. Tnis camera
provioes tne operator wltn a remote surveillance capacity
for viewing this area of the builaing during system
operation.

camera No. 1 mountea on the monorail support structure
outsioe the Ohemical Cleaning Bulloing to allow viewing of
tne prefilter or gemineralizer while oeing loaoced into tne
transfer cask. Camera No. 2 is mounted oirectly on tne Z0
Ton Hoist ana provices a airect view of tne monorail.
Target markings wnicn can oe vieweo with this camera are
providea on the monotail to aid in tne positioning of the
rolst. Cameras No. 4 ang No. 5 provioce a view of the top
area ALC-F=1 and ALc-K-A to ald in remote handling of these
casks and to provice a surveillance capadility for these
cas«s auring operation of the system. Camera No. 7 nas a
PAN=-TILT control ana is mounted on the west wall petween
AL-K-1 ang ALC-K-z to provide remote monitoring of poten-
tial leax areas.
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Major System Valves
Inlet Isolation Valve to EPICOR II System - ALC-VOA43

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 120/208V Power Panel MP-2-33A and controlled by a
handswitch located on MCC-2-33A, Compartment 3D and a
prefilter level probe. Valve position and control power
avallability indications are provided by red, green and
white indicating lights also located on Compartment 3D.

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# rating is
installed on the service air header supply to the EPICOR II
system to reduce the pressure to 80 psig.

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

One 2" solenoid valve (ALC-V255) with a 150 # rating at
120%F 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 ggglx Isolation Valves to ALC-P-1 -
-Y086 a -V24

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 3E. Valve position and power availability indications
function in the same manner as for ALC-V043. Valve
ALC-v242 is interlocked with vValve 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 stalnless 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-l1. It is
controlled by a manual hanaswitch mounted in MCC-2-33A,
canpartment 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 pump (ALC-P-5) for transfer to the
Processed Water Storage Tanks or other transfer points.

Sample System

A Ssmple System is provided 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-2.

The samples from the Prefilter and Oemineralizers and the
sample ootained 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 oifference of which is held up on the oed. 1nis
informmation is required for shipment of tne spent contain-
ers to tne waste olsposal site.

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

Tne collection station consists of inoividual 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 demineralized water for
the sink spray heacer and bottle washing. The drain from
tne sink is routed to the Onemical Cleaning Building sump.
Tne sink is also provided with #ntilation which consists
of a nood ano ductwork which {= - “ " Into the Chemical
Cleaning Bullding ventilatior

Recirculation of the sample .ii som ALC-F~1, ALC-K-1 ana
ALC-K-2 pack to tne suction of ;w.c-+-2, ano the collection
of samples is controlled oy solenoid valves. The anility
to ootain grao samples is proviced in the recirculation
line for flow verification. Piping for the sample lines is
172" stalnless steel tuoing with compression type
connectors.

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




2.1.21  Aux. Bullding 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 building. These
compressors are single stage rotary screw, electrically
driven, packaged units (pre-wired and pre-plunbed) with
capacities of 115 and 98 CFM at 100 psig (the compressors
are not the same model).

The compressors are controlled by local hand switches which
allow the choice of either START/STOP (for intemmittent air
demand) or CONTINUDUS (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. 1In
all of the operating modes, the air pressure in each unit's
reservoir is automatically maintained within preset limits.

2.2 Instruments, Controls, Alamms, and Protective Devices

2.2.1 Cleanup System

The Auxiliary Building Emergency Liquid Cleanup System is
nomally 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 hemical 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
Drive Motors. 680V 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 transfommer, 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 pusngs 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 alams, and an ON/OFF switch for the unit.
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control power is provided for tne EP100R Il solenoid
operated air supply valves through these units. Tne speed
of the pumps is controlled by throttling motor operated
valves ALC-v260, 261, 262 and 263. A turpine flowmeter
(ALC-F1-1) is provided to monitor process flowrates.

Interlocks are provided from pump control panel to valves
ALC-v043, ALC-Vz4Z and ALC-V255 such that when the pump is |
stoppeo the valves will close, if open. .

All process instrumentation monitored in the control center
is mounted on Cleanup Panel, ALC-PnL-1. Audible alarms and
inoicating lignts are proviceo on tnis panel for CC8 Sump
High tevel, CC8 ventilation System Trouble, CC8 Charcoal
Filter Hign Temperature, CCB High Exnhaust Radiation Level,
CCd Radiation Monitor Failed, duilding Raoiation Level, and
ALC-F-1, ALC-K-1 & 2 Loop Seal Flow. Remote ingication is
provioea for tne area radiation monitors and the air
sampler on the Raolation Monitorin? Panel located adjacent
to tne Cleanup Panel. A complete instrument list incluaing
range and setpoints is proviceo in Taole 12.

ventilation System

reating Unit & Moisture Separator

The moisture separator ls instrumented witn a oifferential
pressure indicator and switcn, ALC-UPI-11 and ALC-DPS-11.

The heating unit (ALc-£-Hl) is provided with a temperatue

inoicating controller ano a nigh temperature switch.

Tne temperature indicating controller functions to maintain
tne heaters energizeo provioing a neater outlet air temper-
ature of no more than l46°F. Shoulo tnhe air temperature
rise to 160°F, tne nigh temperature switcn will automatic-
ally ogeenergize the neaters. It the neaters are to oe
reenergizeo, the reset putton must oe depressed when air
temperature at tne tnermocouple drops below the 160°F
temperature switch setpolnt.

Inoication of cperation of the temperature indicating
controller ano nign tenperature switches are provioed on
tne switches, both of which are located in the heater
control panel near the heaters on the filltration unit.

Manual energizing/geenergizing of the heater control panel
occurs at MCC2-33A., Tne neater panel is also deenergized
automatically should the system ventilation fan trip or in
any otner way fall to maintain minimum flow at the fan
aiscnarge flow switch,
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A red lignt on the heater controller panel indicates power
avallable to the nheater control panel.

Filter Unit

ODifterential pressure indication is provided for the filter
unit's moisture separator (ALC-E-Fl). while a differential
pressure indication (OP1-11) is provided locally, a differ-
ential pressure switcn (OPS-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 oifterential pressure switches (one not connectea) ano
a aifferential pressure indicator (uP1-13) are located on
tne first HEPA fillter (ALC-E-F3) in tne Filter Unit for
inaication ano alarm: 0OPS-13 warns of a high differential
pressure condition by actuating the ventilation Unit cammon
*'Trouole” alarm at 3" W.G.

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

oed, At 300°F, (remote common "Trouole" and local rea
light) alarms will be actuatec from T7S-15-2 inoicating a Hi
Hi temperature condition exists in the ped.

Indication of operability of tne 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-UPI-14). This is not
connectea.

The final stage of filtration in the filtration unit occurs
in tne last HEPA filer (ALC-E-FS). 1n adaition to peing
provioed with local cifferential pressure inaication
(0P1-16), the remote "Trouole" alarm is actuated on a high
HEPA filter differential pressure of 3" W.G. oy the locally
mounted oifferential pressure switch (0PS-16).

Fan Assemoly

Tne fan assemoly, as previously noted, is interlocked witn
tnhe 60 Kw heater. A control interlock is provided through
the fan and heater circuitry such that tne neater may not

oe energizea unless the fan is rumning. A flow indicating
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switcn (FIS-17) on the oischarge of the fan provides a
safety interlock: if the filtration unit is operating and
the oiscnarge flow of the fan falls below 4,000 cfm, the
heater and fan moitor will trip. FIS-17 is also tiea into
the comnon, 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-
gizea locally at the monitor cabinet. Separate control
switches are provided: one of the unit itself and another
for the monitor sample pump. (Note: During operation of
the Cnemical Cleaning Building ventilation System, the
Raolation Monitor must be erergized at all times). A
"Power Available"” light is provige on the unit.

tocal indication of the ventilation exhaust particulate
and/or gaseous activity level is provided on the monitor.
remote inoication of the ventilation exhaust activity
levels is provioed on the panel in the control sneo. At a
level of 200,000 CPM particulate, 40,000 CPM iodine, or
100,000 CPv 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 manual dampers 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 1limit 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-VO43 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 punped 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 Il 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 aodition, 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 Normal Uperation

J.4.1 vVentilation System

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

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

Tne radiation monitor ang recorder should oe checked
periodically and reviewed for evidence of trends indicating
that increasing levels of activity are being discharged. A
trend snowing increasing discharge activity levels can be
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, the
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. Instrumentation is orovidea on
tne control panel to monitor system parameters ano to
oalance the system to minimize pump cycling.

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



3.2 Shutdown

3.3.1

3.3.2

be punpead to the TMI Unit 2 Liquid Waste Disposal System
for further sampling and monitored aoischarge, or to a truck
via the truck fill station hose comnection or to the
Processed Water Storage Tanks. Out of Spec water will oe
pumpeo to the Off-Spec Water Receiving Batch Tank for
reprocessing. (See para. 2.1.6 and 2.1.7)

NOTE: Nommal operation is the same whether the system

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

Ventilation System

The purpose of the ventilation system is to ensure that all
air leaving the Chemical Cleaning duilding is filtered and
monitored for radiation. Shutoown of the ventilation
system will precluae filtration and monitoring of the air
ang shoulo not oe performed unless oictated by other
casualty/operational considerations. To shutdown the
ventilation unit, deenergize the 60 KW heaters, fan
{ALC-t~1) and raoiation monitor from their respective
oreakers in MCC 2-33A.

Cleanup System

Tne system is shutdown and flow through the process system
stoppeo oy closing the air supply valves to E€picor I1I
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-V04> or ALC-v086 is closed.
valves ALC-Vz42 and ALC-V255 close automatically as power
is shutgown. 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 the
oemineralizers indicate the unit nas collected a quantity
of material wnich is limiteo by snipping regulations, or
system sampling incicates 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
ano the pbuooler unit disconnected from the tark, ang the
remotely operateo noist used to transport the prefilter or
oemineralizer to the outside of tne Ohemical Cleaning
Building to the transfer cask. Tne replacement unit is
tren installed, the hoses, the level probe cable anad the
ouooler line reconnectea ana the system started as vescrio-
ead in paragrapn 3.1. tach can has its own level probe
witich will oe discarceo witn the can.

=



NOTE: Snutdown i{s the same whether the system is oeing
usec in the Auxiliary duilding Liquio Cleanup
mode or in the SOS Polishing mode.

3.4 Special or Infreguent Operation
3.4.1 Fiitter Changeout

when a filter bank requires changing, the Aux. duilaing
emergency Liquid Clean-up System should pe shutdown. The
ventilation system snall oe in operation during the filter
change-out.

3.5 Emergency
3.5.1 Loss of onemical Building ventilation System

On loss of tne Cnemical Cleaning Building ventilation
System, the Auxiliary Builoing Emergency Liquid Cleanup
System shall De shutdown, and the Onhemical Cleaning Builc-
ing sealea.

3.5.2 L0ss of Eiectrical Power

On loss of electrical power to the Ohemical cleaning
duiloing 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 closeo on loss of power. Valves ALC-v043 ano
vudé fail "As 1s". valve ALC-Vz55 fails closed. Valve
ALC-Vzaz fails closea on loss of power to stop flow from
tank CC-T-1. 1f flow througn the system is from the Misc.
waste Holdup Tank, WOL-T-2, operatour action i{s required to
close valve wuL-V2628. ®©~wnr 1!l De lost to vVentilation
System 60<n heaters, exnaust fan a.1 radiation monitor.
Tne ventilation unit inlet ano outlev dampers snoulo oe
closed. Inis same proceaure should oe followeo in the
event tnat only tne exhaust fan is lost.

un loss of power to the 2-43 supply, packup air supply and
neat traces will not be available.

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

353 Loss of System Air

Loss of System Air will cause tne Epicor Il Puwps to secure
until eitner the system compressors can be put into service
or the Service Air System can be returned to service.




NOTE: tpicor Il uses in-plant service air as nommal
supply air.

3.5.4 Fire

3.5.4.1 Ventilation System

Snoulo tney become too hot, the charcoal absorber beds in
the ventilation unit coula ignite. Upon verification of
ignition of tne charcoal oed, the manually actuatea fire
protection sprays shoula oe cut in.

3.5.4.2 Cleanup system

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

4.0 HAZARUS ANU PRECAUTIONS

Since the system is handling radioactivity contaminated fluids, all
appropriate healtn physics precautions must oe observed during operation
and maintenance. unaer no circumstances will oischarges be mage to the
environment without proper authorization.

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

Ensure tnat positive verirication of cnarcoal oeo fire exists before
manual initiation of fire protection spray system since water will oamage
tne cnarcoal beo.

Flushing connections are prtoviocea at various locations in the system ang
provice a means for reaucing tne radiation levels in the piping. Flushing
snoula oe exercisea wnen maintenance is performed.




TR3LE 1

EPCIOR II PUMPS

Pump Details
loentification

Nunoer installed

Manufacturer

Mogel no.

Type

Maximun rateo capacity at Y0 psi air supply
Operating point capacity at 90 psi air supply
Max. air pressure, psi

Luoracant

ALC-P-1, 2, 3, 4

4

warren Rupp cCo.

SA 2-A

Double opposed diaphragm
120 GPM at 45 Ft of head
20 GPM at 170 Ft of nead
125

oil




TASLE 2
TRANSFER PUMP

Pump Jetails
Identification

nunoer Installeo
Manufacturer

Mogel No.

Type

Standaro Material Oeslgnatlon
Rateo Speed, rpm

Rated Capacity, gpm

Rateo Total Oynamic Heao, Ft
Snutotf reag, Ft

vesign Pressure, Casing, pecig
Oesign Temperature, °C
Luoricant

Motor uvetails

Manufacturer

Type

Enclosure

Ratea Horsepower, WP

Speed, rpm

Luoricant/Coolant

Power Requirements

Power Source

-3] -

ALC-P-5
1
Ingersoll Rand

3 x 2 x 10 Type HOC, Group 2,
ANSI AS0

Horizontal Centrifugal
Col. OI

1750

200

90

121

200

110

SAE 20 or 20 0Oil

Goulo Century Elect. Ofiv.
F<C

TEFC

10

1700

Grease/air

4B0V AC/12.5R, 3 Pnase, 60MZ

MCC-2-33A




Jank Details

ldentification

~Nunoer lnstalled

Manufacturer

instatlation

Outsioe aiameter/neignt, ft-in
Snell tnickness

Shell materia)

Oesign pressure, psi

ALC-F-1

1

EPICOR
Vertical
6'0" x 6'0"
174"

Caroon Steel
2

Resin filters (Traps)

Tank Oetails

loentiflcation

Numoer Installeo
Marufacturer

installation

Uutside diameter/neight, ft
Sneli material

vesign pressure, psi

- 32 -

ALC-F-4A, B, C
3

Capolupo & Gunaal, Inc.

Horizontal
10 x 28
PVC

(V)




TABLE 3 (Cont‘'d)

QR FILTERS
ldentification ALC-F-5
Numoer Installed 1
Manufacturer Pall Trinity Micro Comp.
Instatlation vertical
vutsicde oiameter/neignt, inches 7 x 34
Shell tnickness, inches 0.165
Shell material SA-312 TP304
Design pressure, psi 150
Particle size rating 1 micron, nominal

-3 .




Tanx vetalls
loentification
Nsmoer Installea
Manufacturer
instailation

Uutsioe diameter/neight, tt-in

Shell tnicxness
Snell material

Jvesign pressure, psi

TASLE 4

DEMINERAL LZERS

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




TAALE 5
MISCELLANEQUS WASTE HOLD-UP TANK

Tank Jetails

laentification WoL-T7-2

Manufacturer Ricrmond engineering Co. Inc.
Capacity - gallons 19,518

lnstallation Horizontal

Outsioe diameter and length, ft-in 10' - 9 1/74%; 32' - 4 5/8"
Snell material SA-240, 304 S/S

Snell tnickness, in. 3/8

Jesign temperature, °F 150

Design pressure, psig 20

corrosion allowance, in. 0

vesign code 1968 ASME, Sec. III, cllass 3
coge stamp required ASME Code

-




TAALE 6
®* QOLEAN WATER RECEIVING

TANK

Tank Oetails
ldentification
Ngnoer lnstalleo
Manufacturer
capacity - gallons
Installation
Wutsice oiameter & height - ft
Snell material
Snell tnicwness
Vesign pressure
corrosion allowance

Cooe stamp required

*  Rlnse Hola Tank for U.T.S.G. Chem. Clean Sys.

CC-T-2

1

cnicago dridge & Iron co.
133,689

Vertical

25 - 35

304 Sta'inless Steel
3/16" to 3/8"
Atmospheric

0

No




TAALE 7

® OFF-SPEC WATER RECELVING/BATCH TANK

Tank Details
loentification

Number Installeo
Manufacturer

capacity - gallons
Installation

Jutsioe oiameter & heignt, ft-in.
Snell material

Snell tnickness

Oesign temperature, °F
vesign pressure
Corrosion allowance

vode stamp requireo

* Jnemical Cleaning Solution Tank for 0.1 S.u.

-3y -

Cc-T-1

)\

Cnhicago Bridge & Iron Co.
85,978

vertical

21'-10" & 39'-Q"

304 Stainless Steel

250°F
Full vacuum to 75 psig
0

Yes

cnem. Clean Sys.




TAALE 8

SUWP PP
CHEMICAL TUEANING BULLOING

Pump Oetail

loentification

Numper lnstallea
Manufacturer

Mooel No.

lype

rRateg speed, rpm

Rated capacity, gpn

Ratec total neao, ft

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

Min. Flow requirements, gpm
Motor uetails
Manufacturer

Type

cnclosure

Rateg Horsepower, HP
Speea, rpm
Luoracant/coolant

Power Requirements

Power Source

CC-P-2A
1

Goula
3121
vertical
3600
100

250

1 Foot
150

450

Water

General Electric
vertical Induction

TeFC

20

2600

Grease/Alr

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




TARLE 9

MONORAIL HOIST SYSISM

Nunoer lnstalleo:
Manuracturer:
Mogel:

Capacity:

Total Laft:
Speeo:

Hoist:

Trolley:
control:

Hoist:

Irolley:

Power Supply:

control voitage:

Control Station:

1

Harnischfeger, Inc., P&W
#36CS25E

<0 ton

25'-¢6"

20 FPM maximum (90% loag)
10 FPM mediun

S FPM low

1 FPM creep

S50 FPM

Quad - Speed
Single Speed

460 v AC, 3 Pnase, 60 Hz
MCC 2-33A

110 v AC

Local and nemote six pushbutton pendant control; deaaman type element

control

Raeving:

-3 -

Four part single reeved




TASLE 10
CHEMICAL CLEANING BUILDING VENTILATION SYSTEM NAMcPLATE DATA

MSA Filter unit

lgentification mo. ALC-£-Hl

6UKW Unromolax Heater Unit

4B8uv, 3 Pnase, 6V Hz

vat. Numoer SCUP-080-3480

Type o 0-800 °F Temperature controller

Type v 0900 °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 P28:G353G-G7-XD

Victoreen o40-> Ott Line Etfluent Monitor
3 Ctnannel Reagout - gaseous, particulate, potnh
11V volts, AC, 1 Pnase, 60 Hz

Selt contalnea sample/return pump (4 cfm)

S h




loentification
Numoer Instailed
vendor

Type

Mogel No.

capacity (CFM o PSIG)

Ratea Motor, HP, RPM
Power Source

TASLE 11
AIR DMPRESSIRS
ALC-P.7
1

ALC-P-8
1

«e Roi (Dresser Industries Inc.)

Single Stage Rotary Screw
30sS

115 @ 100
110 & 125 (Max.)

30, 1755

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

- &l -

255S

y8 @ 100
95 @ 125 (Max.)

25, 1760

a60v, 3 Phase, 60 Hz
Power Panel FDP-w2




TABLE 12

INGTRPENTATION AND CONTROL

1HPUT /SPAN

I8C WO, SERVICE LDCATION SUPPLIER MODEL NO. QuUIRUT/SCALE SET POINT

AC-AE-] EPICOR II Sys. influent Plping LN 4509-010- 0-1000e40/04 A
conductivity cell 44-088-1-02

ALC-AlL-1 EPICOR I3 Sys. Influent ACAL-) LN 707%-1-011- 0-1000000/0% N/R
couctivity indicator 120-001

ALC-AE-) ALC-K-1 demln. effluent Piping La&N 4909-10-44- 0-10N040/04 N/A
coctivity cell 088-1-02

ALC-A}-3 ALCX-1 remsln. effluent ac-AL-l LeN 7075-1-011- 0-1000ee0/0N NA
conauct! .ity lndicator 120-001

ALC-AE-4 EPICOR II Sys. effluent Piping La&N 4909-10-44~ 0-\aDee0/08 N/A
conactlvity cell 088-1-02

ALC-Al-4 EPICOR II Sys. effluent ALC-PNL-1 L&N 7075-1-011- 0>100044-0/0N N/&
canductivit,' indicator 120-001 -000

ALC-AE-6 ALC-K-1 demin. effluent Piping LaN 7774-3-1-01 0-1a N/A
pH cell

ALC-A3-6 ALCK-]1 demin. effluent ALC-PNL-1 LeN 707%-1-011- 0-la N/A
pH lndicator 120-001

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

ALC-ALl-? EPICOR 1l Sys. affluent ALC-AL-) L&N 707%-1-011- 0-1a N/A
pH irdicator 120-001

- 42 -
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TABLE 12 Page 2 of 8
DS TRAENTATION AND CONTROL
INRAUT/SPAN

1AG ND, SERY ICE LOCATION SUPPL LER MODEL ND. QUTRUT/SCALE SET POINT

ACHFE-]1 CC-T-2 inlet flow Plping Hoffer HO 3/& 2.5-29 O™ NA
turdtlne flow aster 2529-8-F1

AC+Q1-1 CC-T-2 inlet flow ALC-AL-) Hoffer 26ECFRTA 0-99,99%.999 GAL WA
totalizer/lnatcstor O-993C

ANLCSFE-2 CC-T-2 oiscrmrge Plping Foxboro OP-FTT 0-100 O™ NA
flow orifice plste 0-250" wG.

AL 672 CC-T-2 discharge ALC-RO(-] Foxboro NE 13OM- 0-100" wGC. NA
flow transmitter Il R2-A-E 4-0 MADC

NC-FY-3 CC-T-2 dlscherge flow AC-AL-1 Foxborn 66AT-0) 4 to 20 MADC NA
square root converter

ALC-FQ-2 CC-T-2 discharge ALC-AL-1 Fister & 52-E7 4-20 MADC N/A
flow integrator Porter 0~107 TPM

ALC-F1-2 CC-T-2 discherge ALC-AL-1 Fister & s1.1371 4-20 MADC NA
flow {ndicetor Porter 0-100 O™

ALCHY-4 CC-T-2 discrarge ALC-AL-] Foaboro 610-AT-0) 120v 60 H2
fiow power Sy &=20 MADC

ac4l-1 CC-T-]1 tank level ALC-A-1 Foxboro 25P-1C 4-20 MADC
indlcator 0-38 't

ALCLT-] CC-T-1 tenk level Locsl Foaboro RELXOM- 4-204A0C N/A
transaitter I W 0-340° K0

24°-480°
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TARLE 12 Page 3 of &
INSTRDENTATION AND CONTROL
IUT/SPAN
TAG NO. SERV ICE LOCATION SURLIER MODEL NO. OQUTPUT/SCALE SET POINT _ REMARKS
NC-LY-] CC-T-1 tank level ALC-Pe-1 Foxboro 610AT-34 120v 60 h2 WA
tzanse, AR SWDly 4-20 MADC
ALLLI-2 CC-T-2 tank level ALC-AaL-] Fosboro 257P-1C &=-Z04DC
indicetor 0-35 ft
ACqt.2 CC-T-2 tank level Local Foxboro NE13OM-~ 0-41a® WA
transmitter 11 H2-A-3 20
8%-a28"
ARL-LY-2 CC~-T-2 tank level ALC-PaL-] Faxboro 61CAT-03 120v 60 Wz NA
transa. AR Swply 4-20 WAOC
ALC-LS-1 Own. Clesn. Blog. tocal warrick 2CIF0 0-35 ft. 36 1/4 1n. Below anty.
sump level switch 48 1/4 in. fece.
90 3/8 1n.
ALCAA-1 Ches. Clean. Bldg. RC-PL-1  RODESTER 36 1/4 1n. Below mntg.
sup Wi alare face.
AC-PI-1 ALC-P-5 di'charpgs ALC-RO.-) Arthur U.S. Gage 0-160PS1G WA Purchased sith alephrega
pressure y8ge Hoare 1981 seal & capillery.
ALC-PI-2 Service wr ARL-RO -1 Arthur U.S. Gage 0-160PS1G N/A
pressure gage Moore 1981
ALC-FI-3 ALC-P-5 sesl water Local Flsher & 10A1152w/5 0-14.9 G NA
flow lndicetor Porter 1-1400(R & 50 O-10C®
WT4000
ALC-PI-3 Demin. water headger ALC-RQ.-1 Arthur U.S. Cage 0-160 PSIG N/A
pressure Qage Moore 1981
Ty




TAG ND. SERVICE LOCATION

[ W) ER CC-P-2A discherge & CRX-1
pressure gage

ACRE] ALC-F-]1 gasmg detector Local
(left shield)

ALL-R¢-2 ALC-F-] gemma detector Local
(right shield)

ALC-R-) ALC-X-1 Qamme detector Local
(left shield)

ALCSDI-4 ALC-K-1 gamma detector Locsl
(right shield)

ALC-n-5 ALC-K-2 ganaa detector Local
(left shield)

ALLRES ALC-K-2 gasms detector Local
(right shield)

ALL-R-7 CC-T-2 inlet flow Local
gammg Oetector

AKC-F-8 Area Monltor - Local
Prefilter

ALC-AM-9 Area Monitor - Local
Mezzanine

ALL-A-10 Ares Monltor - Fleld
Tenk Ares

- a5 -

JARLE 12 Page 4 of 8
INSTRMENTATION AND CONTROL
INRUT/SPAN

SUFALIER MODEL NO. OUTPUT/SCALE SET_POINT REMARK S
Arthur Uu.S. Gage 0-160 PSIC N/A

Hoore 1981

victoreen 647-1 1-10,000 RV R NA

Victoreen 847-1 1-10,000 REMNA N/A

Victoreen 847-1 1-10,000 AR N/A

Victoreen 847-1 1-10,000 REMNRA N/A

Victoreen 847-1 1-10,000 RDUVMR N/A

victoreen 847-1 1-10,000 RDUVHR N/A

Victoreen 843-30 1-10E7 O™ N/A

victoreen 847-1 0.1 to 10E7 MRR N/A

Victoreen 857-30 0.1 to 10ES MRMR NA

victoreen 857-30 0.1 to 10E5 MR N/A




TARLE 12

INSTRMENTATION AND CONTROL

Page 3 Of 8

18U T/5PAN

TAG ND. SERVICE LOCATION SUPPL IER MODEL NOD. OJTRUT/SCALE SET PUINT REMARK S

ALCAM-1] Areg Monitor - Fleld Victoreen 857-30 0.1 to 10€5 MRNRA N/A
Sup Ares

ALC-R4-12 CCB Aflr Field victoreen 841-2 SYS N/A
Saspler

ALC-RMI-] ALCF-]1 gasma rTEl-OML AC-AL-1 victoreen 856-30 1-10,000 RDVIR A
(lert sniela) 846-2

ALCN]-2 ALLC-F-] gasma read-aut ALC-Aa -] victorean 856-30 1-10,000 REMR N/A
(right snield) 846-2

ALC-RNI-3 ALC-X-1 gesma read-ast ALC-PNL-1 victoreen 8%6-30 1-10,000 REMNR N/A
{left snleld) 846-2

ALC-RM1-8 ALC-K-]1 gama read-out ALC-ANL-1 victoreen  85%-30 1.10,000 REM/HR N/A
(rigt shield) 8a6-2

ALC-RMI-% ALC-KX-2 gamma reed-out ALC-PNL-1 victoreen 8%6-30 1-100 R N/A
(lert snleld)

ALC-RM1-6 AL-X-2 gema resd-out ALC-AL-] victoreen 856-30 1-100 ROUR N/A
(right snield)

ALC-AMI-7 CC-T-2 inlet flow ALC-ANL.) Victoreen  842-11 1-1067 O™ WA
oema read-out

ALC-Fn1-8 Ares Monitor ALC-ANL -2 victoreen 846-2 0.1 to 10E7 MRNR N/A
Reecaut-Prefilter

ALC-RMI-9 Ares Manitor ALCPNL-2 victoreen 836-30 1 to 10ES MM N/A
Readout-Mezzanine




TABLE 12 Page 6 of 8
INGTRIENTATION AND CONTROL
INPUT/SPAN

TAG NO. SERVICE LOCATION SUPPL IER MODEL MO, OUTPUT/SCALE SLT POINT REMARKS

ACnI-10 Area Monitor AC-PNL-2 victoreen 8536-30 1 to 10€S MRM N/A
Regmat-Tenk ares

AL-AI-]1) Ares Monltor ALCPE-2 victoreen 836-30 1 to 10ES MM 10 AR
REsat ~Sump ares

ALL-RI-12 CB Afr NC-AL-2 Victoreen  B8e1-2 SYS 1 to 106 cpa WA
Sampler Reedout

MC-TI-1 Influent Temp. Indicator Local

ALC-TS=10 El. Heater Temp Switch Filter unit Chromslox C76 AX-1200 160

106~20-AA

ALC-TIC-10 ELl. Haater Temp Indicator Filter tnit Oh\ross]ox 0-200F la6*rF
and Control

ALC-OPI-11 Moisture Seperetor Filter unit MSA 0-1" WG, NA
OP Indicator 0-2" G,

AL OFS5-11 Moisture Sepsrstor Flliter unit OWYER 1624-2 0.5-2" wG. 1.75° wG.
OP Switch

ALL-OPI-13 HEPA Flitsr OP Indicator Fliter Unit MSA 0-4" uG. WA

AL-OFS-13 HEPA Filter OP Switch Filter unit OWYER 182s4-5 1.5-5° wG, 3* wG.

ALC-TE-15 Charcoal Filter Temp Fliter Unit MSA
Element

ALC-TS-]5-1 Charcoal Fliter Tesp Filter unit MSA 220°F

Switch for Hi Alarw
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IAE 12 Page 70r 8
INSTRIENTATION AND CONIROL

INRUT/SPAN
TAG 1. SERVICE ____LOCATION SUPPLIER  WODEL NO. QUTRYT/SCALE SET POINT _ REMARKS
ALC-TAH-15A Charcaal Tewp. Alamm Filter Unit
ALL-TAH-1% Crarcos) Tesp. Alars AC-AL-~]
ALC-TS-13=2 Craccoal Filter Tesp Filter Unit MSA 325%
AC-TAM-13 ALC-£-Fa Crarcosl Filter Unit
Adsorver Tesp.
ALC-0PI-16 HEPA Filter OP Indlcator Filter Unit KSA 0-4® wG.
ALL-DPS-16 HEPA Filter OP Seitch Filter Unit GA 1.9-5° wG. 3° wG,
ALCFE-17 Exheust Flow Element Duct Dletrich NR-76 0-0.3° uG.
(0-8aD scfam)
ALC-F15~17 Exhsust Flow Ingicator Locel DuVER 0-0.5" wG. 0.1° G.
and Ssitch 0-0.5° G,
AC-RE-18 Eansust Radlation Duct NNC SC-22
Oetector
AC-RI-18 Exheust Rsaletion Control NC A-2215/CR 10-106 cpe 200,000 cpm Particulate
Indlcetor 8uilding N-S0F 40,000 cpm [odine
100,000 cpm Gas
ALC-RR-18 Exnaust Rsoietion Control victoreen
Recoroer Building
ALC-UR.19 Alr Filtretion unit AC-PNL-) Roctester {Later)
Trauble
ALL-NG-20 Alr Flltration Unfit MCC GE CR-2940
Fan Control




TARLE 12 Pege 8 of 8
INSTRDENTATION AND CONTROL
INPUT/SPAN
TAG MO, SERVICE LOCATION SUPPALIER  MODEL ND. QUIRUT/SCALE ___SET POINT REMARKS
ALAS-2] Loocp Sesl Lsvel High tocal B/ 2-RH 2-1/2°
ALC-UR-72 Cap-Gn Red. ALLC-ANL-] Rochester From AM-1-12
Trowle
ALST-D) Aux. Blds. Ligquld Clean Plping N/A
Up Sampling Systes Flow
ALCHS-24 Tank CC-T-142 ALC-AAL-1 GE CR2940 ¥NB
Selector Seltch 2004 Contact
Level Interlock
N/A ALC-F-1 Level Fleld CAP-GN {(Later) (Later) High-$* from Controls alr supply
controllee top of tenk to ALC-P-1
Low-12* from
top of tank
WA ALC-K-1 Lavel Fleld P -GN (Later) . Controls sl supply
controller to ALC-P=2
NA ALC-K-2 Level Fleld CAP-GIN {Later) - Controls alr supgly
controller to ALC-P-)
N/A ANCF-1 Ml ML Cap-Gn CAP-QN 3 from top
\svel Alam Control Unit of tank
WA AC-x-1 Hl W Cap-Gn CAP-QN 3" from top
Level Alare Control Unit of tenk
N/A AMCK-2 H1 M Cap-Gn CAP-QN 3* from top
Level Aler® Control undt of tank

- 49 -




JABLE 13 Psge 1 of 2

EPICIR 1]
RADRASTE PROCESSING SYSTEM
AX. BLOG, BEREDEY LIQI0 QEANRSP MOOE

OVERALL QBIBCTIVES: (a) Acnieve sufficiently high OF's to relesse processed water at 10 G™ to satisfy tech. spec, critsries.

(b) Process water st 10 G,
(c) Winisize pecsarvel exposure.
(d) Process water st the lowest possible cost.

SPECIFIC GBECTIVES:

Container

¢l Prefilter/
Oemin,

02 First Dealn.

3 Second Desin,

#4 Strainer

#5 Post Filter

Pracess
vessel
Contect Gallons
Radistion Processed Total
Level to Reech  Number of Projected
Owurgeast Changeout Contsiners  SN@ping
vessel Size Primary Purpose Composition Criteria Criteria Re
6D x 6'H 1. Na Removal Mized Cation 1,000 R/Mr. 25,000 32 Lazpe Quantity
2. Other Cation Resin on top/ (1) (6)
Removal Anfon an
3. Anion Removal bottom
6'D x 6'H Cation Polishing Mixed Catfon 400 R/Mr. 100, 000 8 Lerge Quantity
Anton Polishing Resin (2) (6)
Anfon Resin
4'D x A'H water Polishing Mized Resin 20 A/Mr. (3) 100,000 é LSA
Guerd Bed
2H x 1 1/2'w x Catch Resin Fines Strairer 2-) R/Mx. 150,000 - LSA
1172 (a)
2° x11/2° x 1 1/72° Colloics Resowval 1 Micron 2-3 RNk, 1:0,000 2 LSA
Cartrioge

NOTE: (1) T™e 1,000 R/Hr. limit is based wan the 1,300 curie limit of the LL-60-150/TVA SRigDing cask projected for use.
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TALLE 13 (Cont'd) Page 2 of 2

{2) The 400 R/Mz. 1imit {s based won a level of sargin required to prevent insdvertent contsainstion of the 6° x 6° desin. ceusing this larger
demin, to becams & jarpe quantity versus an LSA snipmmnt, This cherge is shipping category could be caused Dy escessive strontium lcacing
occurring during dreakthrough of the cation palishing first desin,

(3) the 20 R/Mz. 1imit is besad upan 8 handling ilmit to control personnel exposure and & LSA category shipping iiaft (25 R/Mr.).

(4) The 2-3 R/hr. limit is a haxdling 1'ait.

(S) The totel mumter of containers is hesed wpon processing the 205,000 gallons of water existing on July 24, 1979. This value will ctwme as
the stored wvater fros dally inleskage increases.

(6) A large quantity category will result since the iinear wiil contain grester than 0.3 mc/on of activity.

- %] -

'L 4




TABLE 14

EPICOR 11

RADBASTE PRIXESSING SYSTEM

(SDS FOLISHING MOXE )

OVERALL OB.ECTIVES: (a) Puolish the Sumerged Ocmlrersllzer System effluent water sufficlently to satlsfy tech. spec. criteria.

(b) Process water et 10 GPN.

(c) Winisize persorvel exnosure.

(d) Process water at the lowest possible cost.

SPECLFIC OBJECTIVES:

Container Vessel Slze

#1 Prefilter/ 6'0 x 6'H

02 First Desin. 6°0 x 6'H

#3 Secod Dealn. 4°'0 x A'H
#4 Stralrer 2 x 1 1/72'w x
11/2°L

#5 Past Fllter 2' x 1172 x 1 1/2°

NOTE: (1) Process Vessels will not pe changed ocut on radlation levels.

lndicates change out.

Primary Purpose

Na Resaval
Otrer Cation
Renoval
Anion Removal

Anion Resoval
Cation Resoval

Polishing
Cuard Bed

Catch Resin Fines

Colloids Removal

Coepositlon

Cation (top)/
Anfan (bottom)

Mixed Resin

Mized Resin

Strairer

1 Micgon
Certrloge

Process
Vessel
Contact
Raaiation
Level

Chargeout
Criteria(l)

N/A

< 1 RMr

< 1 RMr

¢ 1 RMr

Gallons
Processed
to Reach
Cl t
Criteris

25,000

110,000
110,000
150,000

150,000

Totel
Nsber of
Contalrers

Required
1

Pro jected
Snipping
Category

N/A

Large Quantity
LSA
LSA

LSA

valves shown are the anticlpated acss rates when cheamical analysls
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1.0
1.1

INTRODUCT ION

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 removing 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:

b,

Alternate Decay Heat Removal System, ADH, (Westinghouse DWG.
WTMI-1019-2).

Tenpgrary Nuclear Sampling System, SNS, (Burns & Roe DWG. M0O4a &
M0a5).

"Temporary" Nuclear Services Closed Cooling Water System,
TNSCCW, (Bums & Roe DWG. M04l).

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

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

H&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 (hotle?) 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 "8" Core Flooding
injection nozzle via a connection to the ADH and DH systems.

Within the Mini Decay Heat Removal System, the reactor coolant first

passes through a filter to remove debris potentially accunulated in

the Decay Heat Drop Leg. The filter may then be bypassed and can be

ﬁnllgved 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
MOH-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/DH 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, pump MDH-P-1B is to be preferentially used
as the primary MOHR pump because of its superior access for main-
tainability. A "cross connect™ line located Adownstream of the "A"
heat exchanger but upstream of the "B" heat exchanger allows a series
flow arrangement if additionsl 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 Decay 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 MDMR 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
southern most portion of the 280'-6" elevation of the Fuel Handling
building and are separated from the MOHR pumps on the north side by
an existing 2' thick shield wall. A curb is provided around the
perimeter of the MOHR heat exchangers to contain any flange leakage
and direct it to a floor drain. The MOHR pumps are shielded on their
north side and between the A & B punps 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 MOHR pump's discharge and suction connection points to the
Temporary Nuclear Sampling System on the 305'-0" elevation of the
Fuel Kandling 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




flanges. The cubicles are ventilated by redundant HEPA

fan/filtration units with a cepacity of 2200 cfm each and are located
on the 280'-6" elevation of the F.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 Desi irements

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 punp 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 MOHR system flow
rate of 120 gom @ 175%F with a T.N.S. system flow of 200 gpm

and maximun TNS system temperature of 108°F.

The MR

system design temperature is 200°F and design pressure is

235 psig.

1.3.2  Applicable Design Codes and Standards for Piping and

Components..

Description

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

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

Connection to the decay heat
system upstream of DH-V4B up
to and including the second
isolation valve.

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

Manufacturing
Code

ASME-
Section II1I
Class 2

ASME -
Section III
Class 3

ASME -
Section III
Class 2

ANSI B31.1°*

Installation
Code

ANSI
B31.7
Class 2

ANSI
B31.7
Class 2

ANSI
B31.7
Class 2

ANSI
B31.1*



Isolation valves ASME - ANSI

Section III B831.1*
Balance of Piping 2" Piping ANSI B31.1 ANSI B31.1
W/0. B.E. Seismic
4" Piping ANSI B31.1 ANSI 931.1
Heat Exchangers ASME-Section III -
Class 3
Pumps ASME-Section III m——————————
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 (OBE) 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.

All 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, MOH-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 just 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 MDHR pump cubical)
before it ties into the outlet of the cyclone separator.

A falled seal's leakage is directed to the pump's base plate
where it is drained to the floor drain system. This floor
drain system is part of the plant's Radwaste Disposal
Miscellaneous Liquids system. Consequently all floor drains
in the MOHR 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 punp'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 permmit "bagged"” draining of the pump casing following
system flush and pump isolation for subsequent maintenance.

The pumps have minimum flow protection thru a cammon 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
ciiuring operation of the system when the reactor vessel head
S removed.

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




2.1.2

2.1.3

The power supply to the pump motors, which are non Class 1lE,
is supplied by redundant Class 1E Motor Control Centers and
will be manually loaded on the Class lE diesels in the event
of a loss of off site power. The 15 hp pump motors are not
Class 1E qualified. MDH-P-1A and MOMP-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
(MD4-PNL-2) in the Unit II control room.

Heat Exchangers, MOH-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 th¢ 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.

MDHR 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 speciclly 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.‘

.

valve and quick dlsconnect. These are located external to
the cask and permit dralning 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" D.D. 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, limits the buildup of contamination in the
cubicles to permit maintenance, and minimizes the spreading
of contamination. The existing F.H. Building air supply
duct discharges 2900 cfm to the MDHR 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 MDHR fan will exhaust 2200 cfm from
the punp cubicle. Two thousand cfm is transferred from the
heat exchange room and 200 cfm infiltrates from the general
area for the total of 2200 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 comnon discharge from the idle
fan/filtration unit. The air 1s then exhausted to the
general area at elevation 280'-6" after the flow is
measured/alarmed and an airborne radiation sample is con-
tinuously monitored.




2.1.5

.

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
compt. 1%ARR for MDHE-1A and MCC - 2-2]EA compt. 2ARR for
MDH-E-1B.

Major System Valves s ;
ni Decay Hea val Suction Header Isolation Valves,

MDH-V1_and MOH-VZ2

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-V]1 receives
its power from MCC-2-11EA compt. 28F and is controlled from
panel BA in the control room (formerly used to control
DC-v114). MDM-V2 receives its power from MCC-2-21EA compt.
88R and is controlled from panel 15 in the control room
(formerly used to control WDL-V271).

|
|
Mini Decay Heat Removal Discharge Header Isolation Valves i
MDH-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 MODHR 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-V19 receives its power from MCC-2-11EA
campt. 30F 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. 78F and is controlled from
panel B8A in the control room (formerly used to control
OC-v115). MDH-V18 has the capability of jog 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
$o 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 1E 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 NSCOW 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 MDHR 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, MOH-V22, MDH-V29, MDH-V30, MDH-V32, MDH-V34,
MDH-V35, and MDH-V36. The primary side of the MOH 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 MDHR 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 comections to the
floor drains before removal.
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MDHR system remote venting is fecilitated by opening MOH-V32
remotely during system draining. The Air & Gas Vent,
MDH-U-1, located downstream of MDH-V32 prevents overflowing
the MOHR 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 receive
their power from Misc. Power Panel MPF-1 supplied from MCC
2-32A, 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, MOH-PNL-1, and is opened when flow thru the Inlet
Debris Filter is no longer required. MDH-V28 is a con-
ventional valve, quality level Q-3, Seismic I, and
cleanliness class C.

Relief valves

Relief valves are installed where necessary to protect the
system’s heat exchangers and piping from overpres-
surization. The shell side of the MDHR Heat Exchangers,
MOH-HX-1A and MDH-HX-1B, have Crosby 3/4" x 1" relief valves
installed (TNS-V1002 and TNS-V1008). These relief valves
have setpoints of 150 psig at 200°F with a capacity rating
of 12 gpm. The tube side of MOH-HX-1A and 18, have Vapor
Corp. 3/4" x 1" relief valves installed ‘MDH-VAA and
MDH-V4B). These reliefs have setpoints of 235 psig with a
capacity rating of 53.5 gpm.

The MDH pumps, MDH-P-1A and 1B, each have Vapor Corp. 3/4" x
1" relief valves (MOH-VBA and MDH-VBB) installed on the
pumnp’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 MDHR 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.
MOH-4X-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 MOHR
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pumps 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-6A and 68 have their
extension handwheels located in the punp cubicle. MDHR
crossconect valve, MDH-V5, also has it's remote handwheel
located in the pump cubicle. Operation of these valves
MDH-V3A/ 38, MDHM-VS, and MDH-VEA/6B will require the system
to be shutdown and the primary lines flushed to reduce
radiation levels before cntrance to the MOHR pump 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 pump isolation should a flange or seal leak
occur. The MDHR system's minimun recirculation throttling
valve, MDH-V20, 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 MDHR 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, Alamms and Protective Devices

As indicated on vable 6, the Mini Decay Heat Removal System is
largely controlled from the local (MDH-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 B8A and
15. These isolation valves (MDH-V1, MDH-V2, MDH-V18, MDH-V19 and
TNS-V1007) are powered from Class 1E 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. WOL-V0271, WDL-V1126,
DC-v103, DC-v114, DC-V115).

Controls for valves used during remote flushing, venting and draining

operations are located on the local control panel, MDH-PNL-1, in the
F.H. B8ldg. 280'6" 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
punps 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 monitors.
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
(i.e. outlet flow greater than inlet flow or visa versa) and alarm
the condition on the local and remote panels.

Three area gamma radiation 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-18, and the MOH heat exchangers. Each
one has indication adjacent to the local panel and on the remote
panel with a comon alarm arvwnciator 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,
MOH-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 alarm an abnormal condition locally and remotely. Valving
is provided to allow an air sample to be taken before the filters.

A closed circuit TV system is provided to aid in system surveillance
during operation s.ch as monitoring the system for fluid leakage;
punp 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 MR
pump enclosure, opposite the centerline of the shield wall dividing
the pumps 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
detailed inspection of the pump components and piping. The camera is
normally left pointed away from any direct line view of a radiation
source. This will lengthen the 1ife of the lense.

Camera MDH-TVC-2 is mounted on an I-beam near column AF & RS7,
approximately 7 feet above the floor facing east towards the MDtR
heat exchangers to view relief valve sight glasses/valve positions.
It is provided with the same remote control features as MOH-TVC-1.
Each pump cubicle is provided with 4-100 watt incandescent lamps and
the heat exchange rooms existing plant lighting has been augmented by
three additional flo rescent fixtures having 3-40 watt lamps to
insure adeq ate lighting for the TV cameras. All lighting fixtures
in these areas were lamped or relamped with the longest life
bulbs/tubes available to lengthen or eliminate relamping requirements
since thc:c areas will be inaccessible during normal operation.

The Mini-Decay Heat Removal Pumps, MDH-P-1A & 1B, are provided with a
"vibralarm” vibration monitoring system to continuously monitor the
pump's bearing housings for impending fail re so that corrective
action can be taken. Each pum 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
details). The acceleration levels measured by the sensors are
transmitted to the locally mounted Vibralarm Monitors near MDH-PNL-1
and are converted tn velocity levels in inches/sec. One monitor for
each pump indicates "alarm" and "shutdown"™ levels for each sensor via
white and red indicator lights on the face of the panel. Also an
amber indicating light is provided on the face of the panel to

alam: - sensor, cable or input electronics fail re. Internal to each
monitor panel are the calibration 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 common trouble alarm which will
annunciate if any of the local alarms actuate.

The Mini-Decay Heat Removal Filter (MDH-F-1) is provided with dif-
ferential pressure indication and high d/p alarm on the local panel
(Iﬂi-PN.-lg while the control room panel (MDH-PNL-2) is provided with
a high d/p alarm only. This instrumentation will provide guidance as
to when to bypass the filter or replace it.
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PRINCIPAL MODES OF OPERATION
Startup

When it {5 desirable to switch cooling modes of the R.C.S from any
given mode to forced circulation using the Mini Decay Heat Removal
System, the following will be performed. One of the MDHR pump
erclosure fan/filter units will be started to exhaust the air around
the pumps thru HEPA filters. The operation of the fan/filter unit is
required to minimize the potential spread of airborme 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 MDHR 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 normally be selected as the lead cooler with MDH-HX-1A isolated
on the shell and tube sided by closed outlet valves. A minimsm
flowrate of 50 gom will be set by throttling NS-V31A. The flowrate
is not to exceed 245 gpm to prevent starving other components in the
NSCCW system.

A valve line—uwp of the MDHR primary side will have the inlet and
outlet remote isolation valves (MDH-V]1, 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 8"
side heat exchanger. Similarily the "A" side MOHR pump is isolated
by closed suction and discharge valves (MDH-V7A & 12R) to allow the
*8" side MDHR pump to operate as the lead punp. 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:3it Removal System will be aligned to interface with the
MOHR system 3y verifying open DH-V2 and then opening DH-V1 (or
OH-V171), Dh-V3 and DH-V48. The MDHR system suction isolation valves
(MDH-V] & 2) are opened to pressurize the system to Reactor Coolant
System pressure which will result in a static pressure at the "8"
punp'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 isplated by closing MDH-V]1 & 2. and the RCS
pressure decreased by increasing the letdown or RCS leakage.

The preferred MDHR 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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3.2

mode via MDH-V20. MOHR system outlet isolation valve MDH-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).

ODuring system startup the radiation levels on contact with the MDHR
{ilter 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 MOHR
filter cask assembly is based on an administrative radiological 1limit
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 ration

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 TNSCCW flow with the "A" Spent Fuel Cooler outlet
valve, NS-V31A. The primary coolant outlet temperature to the MOHR
heat exchanger shall be maintained above 100°% . The Standby Reactor
Coolant Pressure Control System (SP°C) 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 is considered to be the normal operating
pump because of its superior access for maintenance. Pump MDH-1A
will be used only as a temporary backup while maintenance is per-
formed on the 18 punp. Heat Exchanger swapping will require shutting
down the system, and flushing to reduce radiation levels to gain
access to the H.X. isolation valves.

Ouring 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-VO1l 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 line downstream of DH-V3 to serve as the
suction line for the MR system. Two electric motor operated
isolation valves in series (MDH-V1 and MDH-V2) are installed in the
2" line upstream of the demineralized water flush connection and
inlet debris filter (M4 -1) with bypass valve (MDH-V28). The line
then connects 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 comection line
exists downstream of MOH4X-1A but upstream of MDH-HX-18 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
VOIR pumps. UWpstream of the pumps the sample return lime ties in
from the Temporary Nuclear Sampling System.

Each MDH pump is provided with suction and discharge manual diaphragm
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, MDH-V18 and MDH-V19. MDH-V18
has been provided with jog control capability from the control room
and will be the nomal method of throttling MOHR system outlet flow.
(Note: MDH-V15 and MDH-V20 have handwheel extensions for remote
adjustment of flow.) Upstream of MDH-V1B & MDH-V19 are located the
system‘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 connections with double isolation valves
for a future demineralization system. The 2" system discharge line
connects to the 6" B return loop of the Westinghouse ADHR. The 6"
line is isolated on the deadend side by ADH-V078 and ADH-V06B and
comnects into the 10" Decay Heat line upstream ¢(f DH-V-4B. Oown-
stream of DH-V-4B the line penetrates the Reactor Building where it
Joins with the B side 14" Core Flooding line to the Reactor Vessel,
completing the flow path.

Shutdown

The MOHR system is removed from service by closing the NSCCW supply
to SF-C-1A via NS-V30A and closing the operating MOHR 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 MR pump (usually MOH-P-1B) will be tripped after the
mechanical seals are flushed with derinerslizer water per section
3.4.5. Inlet and Outlet isolation valves for the pumwp will be closed
(MDH-V78/128 or MDH-V7A/12R) along with the primary side inlet valves
MDH-V1 and V2. The "A" Spent Fuel Cooler outlet valve (NS-¥31R) 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 Infreguent Operation

3.4.1

Flushing, Oralning & 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 MDH-F-1 (i.e. MDH-V30/-35/~
-36/-29/-28 from MDH-PNL-1), suction/discharge valves for
MDH-P-1A/B (i.e. MDH-V7A/-7B/-12A/-128 from extension
handwheels on pump cubicle's north shield wall), and MDHR
system recirculation/discharge valves (i.e. MDH-V20/-15 from
extension handwheels on pump cubicle's north shield wall).
It is 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 MDHR 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. Filter inlet/outlet drains
MDH-VA47/48 are also partially opened. When draining is
completed as determined by the TV monitor observing the
MDH-P-1B punp 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-vV238. The demineralized water supply
valve, MOH-V2], 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 MDH-PNL-1 and the system flushing valve,
MDH-V22, is opened from panel MOH-PNL-1. Demineralized
water flushing of the system will cammence 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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3.4.2

new flush path for 5 minutes. Flushing will be secured by
closing MDH-V2l, V22 and DwW-v238 (disconvecting supply
hose). The system vent isolation valve (MDH-V32) and drain
valve (MDH-V33) are reopered to allow complete draindown.

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

Debris Filter Replacement

After initial ope.;ation of the MDHR system with the inlet
debris filter, MOH-F-1, in service it may become necessary
to install the backup 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 Orop Line has been removed prior
to bypassing the filter.

For MDH-F-1 replacement the MDHR system must be shwutdown as
detailed in Section 3.3. 1he filter's inlet and outlet
isolation valves (MDH-V35 and MDH-V36) are closed from panel
MOH-PNL-1. MDH-OPS-35 root valves (MDH-VA3 & -VA4) are
closed and vent valves (MDH-VA5 & 46) are opened locally.
Hoses will be connected to the quick discomect fittings
located downstream of MDH-VA7 & MOH-V48 and comwected to a
container with ar 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 MOH-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 tack welded to the under-
side of the discomect flanges. All flanges will be bagged
to contain any dripping of radiocactive 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 heusing will
be reinstalled and the flange conections leak tested prior
to putting the MDHR system back in service.

-19 -




3.4.3

3.4.4

3.4.5

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 Clearwp options.

MOHR Pump/Piping 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 backup
unit after 0OP testing is performed and completed.

MDHR Pump Mechanical Seal Flushing

when an operating MOHR pump must be secured it is imperative
the seals be flushed with demineralized water before it is
isolated. This operation will consist of conmecting the
demineralized water quick disconmnect downstream of Dw-V238
and opening the valve. The operating pump (MDM-P1B (A)]
should be tripped and its suction and discharge isolation
valves [MDH-V78 (AR) and MDH-V128(A)] verified open. Also
verify MDH-V20 is in "Minimum Recirc® position and close the
system isolation valves (MDH-V1, 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-v41B (A)] 1is opened for the MDHR pump which has been
tripped. Restart the tripped pump [MDH-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 pump 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 MDH-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)/MDH-V128(A)].




3.5.1

3.5.2

3.5.3

3.5.4

Loss of Off-Site Po'er

In the event of loss of off-site power, the MOHR pum 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, MOH-V21, MDH-V3Q,
MOH-V35, MOH-V36, MDH-V29, MDH-V32, MDH-V22) will fail
closed on both loss of electrical power and air, wvhich will
stop the operation in progress. The filter bypass valve
(MOH-v28) fails open on loss of electrical power/air to
ensure a flow path is maintained through the MDHR system.
The MOHR HVAC Filter Unit in operation will also stop.
Instrumentation indication will be lost. Once the site
Class 1E diesel generator sets are in operation the above
loads will be sequenced on the lE diesel generators manually
to restore system operation and isolation capability.

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

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

Loss of MHR Pump(s) Cubicle Ventilation

If the operating HEPA fan/filter unit trips or becomes
fouled the potential exists to spread airborme contamination
into portions of the Fuel Handling Building not ocaspied by
the MOHR 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 contemination is filtered.

Mini Decay Heat Removal Tube Failure

If a primery side tube failure occurs on the operating MDH
heat exchanger, MDH-HX-1A or 18, 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 rcduce radiation levels and gain access to
the heat exchanger isolation valves.
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3.5.5 Gross System Leakage

In the event of gross system leakage, the system can be
isolated from the RCS by shutting the remote operated
isolation valves (MDH-V1, MDH-V2, MDH-V18, and MDH-V19).

HAZARDS AND PRECAUTIONS

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

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

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

Resote 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 eliminate potential leakage
paths and/or crud traps.

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

Pump MDH-P-1B should always be considered the "PRIMARY"™ pump because
of the ease of maintainability versus MOH-P-1A,

- 22 -
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TARLE 1

L L PO P P

MINI DECAY HEAT REMOVAL PUMPS

Identification
Number Installed
Manufacturer
Model No.

Type

Rated Speed, rpm

Rated Capacity, gpm
Developed Head, ft.

Design Pressure, Casing, psig
Oesign Temperature, °F
Lubricant/Coolant

Min. Flow Requirements

Motor Details
Manufacturer

Type

Enclosure

Rated Horepower, HP
Speed, ™M
Lubricant/Coolant

Power Requirements

Power Source

-23 -

MOH-P-1A, MOH-P-1B
Two

Goulds Pumps, Inc.
3196 ST (1 x 1-1/2-8)

Single-Stage, Horizontal
Shaft, Centrifigal

3500
120

195

240

200
011/Air

10 gpm for 15 minutes max.

Westinghouse
Scuirrel Cage
Open Drip Proof
15

3500
Grease/Air

460v, 3 Phase, 60 Hp, 18.5
amps (full load)

MOH-P-1R, MCC-2-11EA compt.
3AR
MDH-P-1B, MCC-2-21EA compt.
3AR




Classification
Code

Quality Control
Seismic

Cleanliness

TARLE 1 (Con't.)

MINI DECAY HEAT REMOVAL PU®S

=24

AS€E-Section III Class 3
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TABLE 2
MINI DECAY HEAT ROOVAL COQLERS

1dentification MOHIX-1A, MDHIX-1B

Number Required Two

Vendor Babcock & Wilcox
Manufacturer Atlas Industrial Mfg. Co.
Cleanliness Factor D.85

Heat Transfer, BTU/hr 2.25 x 106 @ primary temp. =

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

Tube Side:

Fluid Reactor Coolant

Fluid Flow, lbs/hr 60,000

Design Pressure 235 psig

Oesign Temperature, °F 200

Material 304 Stainless Steel

Pressure Orop, psig 1.3

Shell Side:

Fluid Nuclear Services Closed
Cooling water System

Fluid Flow, lbs/hr 100,000

Oesign Press. psig 175 psig

Design Temp. °F 200

Material Carbon Steel

Pressure Orop, psig 8.3

-2 -




Classification
Code

Quality Control
Seismic

Cleanliness

TABLE 2 (Con't.
MINI DECAY HEAT REMOVAL CUDLERS

Shell Tube

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

L} 3
I I
c 8

-2 -




TARLE 3

MINI DECAY HEAT IMLET DEBRIS FILTER

Filter Details
Identification
Number Installed
Manufacturer

Type

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

Seismic

=27 =

MOH-F =1

1 & 3 Replacement Assemblies
Fabricated on site
Cartridge

304 Stainless Steel

12-3/74" 0.0. x 26-1/4" high
225

1.5 gpm @ 100 psig/155°F
235 psig @ 200°F

353 psig @ 70°F

ASME BPVC Section VIII
Div. 1

Class 2 - 08E




Fan Details
Identification
Number Installed
Manufacturer

Model No.

Type

Rated Capacity, OM
Static Press in HZ0
Rated Speed, RPM

Fan Motor Details
Manufacturer

Type

Enclosure

Rated HP

Rated Speed, RPM
Lubricant-Coolant
Power Requirements

Power Source

Classificatlon
Code

Quality
Seismic

Cleanliness

-

TABLE &

MINI DECAY HEAT REMOVAL SYSTEM

R

LTRATION FANS

- 28 =

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

New York Blower

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

6.5

4200

Squirrel Cage Induction Motor
Open
5

0il/Air

460 V/3 Phase/60 Hz
MDH-E-]1A - MCC-2-11EA compt.
2°RR

HDH-E-1B - M(C-2-2]EA compt.
2R

1




MOHR BXHAUST H.E.P.A. & PREFILTER FILTER ASSEMBLY

TABLE 5

H.E.P.A. Filter Oetails

Identification

No. of Cells Installed/Train
Manufacturer

Type

Size

Capacity, CPM

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

Pressure Drop, Dirty, In W.G.
Prefilter Oetalls

Identification

No. of Cells Installed/Train
Marufacturer

Type

Size

Capacity, CFM

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

Pressure Drop, Dirty, in W.G.

-29 -

MOR-F ~2A/MDH-F-2B

2

Mine Safety Appliance Compa
HEPA

28" x 248" 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 248" x 2"

1100 per filter/2200 per tra
0.15

30%/ASHRAE Std #52

0.25



TABLE 5 (Con't.)

MOHR EXHALST H.E.P.A. & PREFILTER FILTER ASSDMAY

Classification

Code c
Quality 3
Seismic I1
Cleanliness 0
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Igentification
T6Fe-)

"wsf1-1

"&-¥094-1

TRe~-FOAH-)

"SFL-1A

Tns-F1-18

TNS<G-1

INSFE-2

INST1-2

—Oescription
Flow Element

O/P Trarsaltter
Flow O1ff. Alarm
Ancusclator Lignt

f lo! lndlcetor

Floe lndicator

Push Button

Flow Element

O/P Trensmitter

1ABLE 6

Instrumentation Controls and Alams

Function Locatlon Type
Temporary NSCOW Inlet Flow to Hest Plplrg Orlfice
Excrargers MOH-4HR-1A/1B Plate
Temporary NSCCw Inlet Flow to Heat Local Fox Bor
Exchargers MO+&-IA/1B MIG E130W
T.N.S.C.C.¥ Flow imbalance between [, WS} Fox Bor
inlet ena outlet floew to MOH-HX-LN/1B U-ET1-01AR
1.N.S.C.C.¥ Flow imbalence between M. ) G.E. R
inlet and outlet flow to MOH-HX-)A/1B 360
T.N.S.C.C.¥ 1Inlet flow to MOM-HX-]A/18 PN, ) Vertical Mll-
limeter west
VX252
7.N.S5.C.C.¥ lnlet flow to MOX-1AZ1B AL, 2 vertical Mll-
limeter west
vX252
T.N.S.C.C.¥. Flow lnbalarce - Alamm L. ) gugw
Acknos
Leoge
Temporary NSCCw Outlet Flow from Hest Plplng Orlflice
Exchargers M- JA/1B Plate
Temporary NSCCw Outlet Flow fros Hest Locel Fox Bor
rs M- 1A/18 MTG E1XOM

ey A f e

lrput Range Output Range Setpoint
0400 gos 0-200" w.C. N/b.
0-400" w.C. 10-15 NADC NA
10-15 MAOC  N/A 7.0 ws
WA NA 7.0gpe
10-50 MAOC 0400 g N/A
10-50 MOC  0-400 gos NA
WA WA NA
0400 gpa 0-400" v.C. NA
0-400° ¥.C. 10-15 MWADC WA




Agentificstion

W-FOS5H-2

TIG¥DAN-2

N&-F1-2A

nS-F1-28

"C~+6-2

TRS-FrS-7

—Sascription
Flow OLff. Alarm

Arcusefstor Light
Flow inoicator
Flow Llndicator
Pusrtutton

Hend Switch wlnd.
Lignts

Ares Rad. Monit.

lndicstion/Alars

1ABLE 6

Instrumentation Controls and Alams

Function Location

Tesporasy NSCCu Flow InDlance Detween PNL. 1
Inlet and Outlet flow to MO+HX-1A/18

Tesporary NSCCu Flow fnbalarce between P 2
Inlet anc Outiet flow to MOHX-1A/1B

T.84.S.C.C.u Outlet flow from [ W §
WOH4O-1A/18

T.N.S5.C.C.¥ Dutlet flow from M. 2
MOi42-1A718

7.N.5.C.C.¥. F.ow Inbslance Alamm e, 2
Acurowiedge

Operates Tesporary NSCCW Valve AL. BA
105-v-1007 Flow to HT Exch.

WO40-1A/18

HD+P-]A Area Raofation Local
MD4-P-1A Ares Radiation Adjecent

to AL. 1 Victoreen 848-5

N32is

__Type lrput Range Output Range
fox Bor 10-15 MAOC  NA
6W-ET-OWR
G.E. A NA NA
380
vertical Mll- 10-50 MAOC  O-AO gpe
liseter West
VX252
vertical Mil- 10-50 MADC 0400 gpe
llmater Vest
VK252
G.E.P.B, N/A NA
o290
A28
P.B. WR & N/A N/A
G. Lights
Gamme Ion 0-11107
OCamber /R
Alsre Rstemeter 0.1-11107

MRNR

7.0 gpa

7.0 gpo

NA

NA

NA

NA

NA

2.5 (/IR




lgentificetion _ Description
O+-Rd-18 Incication/Alare
MO+-RE-2 Area Rad. Monit.
MO+ -2A Inaicationv/Alare
MO+l -28 1ndication/Alarm
MO-RE-D Ares Rag. Monit.
MO -3 Lndication/Alare
O-R -)d indlcatlon/Alarm
UOO-.GM-A Alama LY./MOmN
MOH-RAN-5 Alams LT.Momn

Instrumentat ion Controls anc Alams
Ffunction tocation __Type _  lrput Range

1ABE 6

HO+P-1A Areg Radlatlon

MO+-P-18 Area Raolatlon

MO+P-18 Area Radlation

¥O+P-18 Area Radlation

HT. EXOH. COPT. AREA
Radiation

nl. EXON. CPT. AREA
Radlatlon

HT. EXDA. COMPT. AREA
Raalation

Common Alame for MO+RE~L/2/3

Common Alams for MO+E-1/2/3

AL, 2 Alara Ratemeter
Victoreen 848-5

Local Gzma lon 0-1x107
Ohamder /R

Adjecent Alara Ratemeter
to APL. 1 Victoreen 638-5

AL, 2 Alarm Ratemeter
Victoreen 828-5

Local Gamaa fon 0-1x107
Ohader /R

Adjecent Alarm Retemeter
to AL. 1 Victoreen 648-5
Aa. 2 Alare Ratemeter
AL, ) Light NA

AL. 2 Lignt WA

=13gte

0.1-1xz107
IR
0.1-1x107
RNR

WA

NA

2.5 RMR

NA

2.5 RAR

2.5 RAMR




Agent{fication
MO

NG5

MOH-FE-]
oS T-1
WOH-F IAL=1-1

MOH-F IAL-1-2

-F§-2

OLF1-3

O+-Fl-a

x-Fle5

—Lescription

Pushautton

Pushtastton

Flos Elment
/P Transaitter
lndicetiorvAlem

1nOicetiorvAlare

Signt Flow
lnaicetor

Signt Flow
Indicator

Signt Flow
lnalcetor

Sight Flow
Inoicator

1AL 6

t tation Cont

Function

Common Alsm for MO+RE-1/2/3
Acinowleage Button

Cosmon Alem for MDHRE-L/2/3
Ackrovledge Button

Mini Oecay Heat Systes Flow
Mind Oecay Meat Systes Flow

Mini Decey Meat System Ficw & Low
Flow Alamm

Mlnl Oecey HMeat Systes Flow & Low
Flow Alam

Indlcate Rellef Valve
MH-YaA has 11fted

lnoicate Reliel valve
MOi-vaB has 1lfted

Indicate Reliel valve
MO-VEA has 1ifted

Inoicate Rellef Valve
MD4-vE0 has 11fted

1s &0 Alam
tocstion ___Type _  Irput Range Output Range Setpoint
e, P.8, /A NA NA
M. 2 P.8. NA NA NA
Piplng Orifice Plate 0-200 gpm 0-750" %.C. NA
Local Rack Batley BQ?5221 0-750° w.C. 4A-20 MADC NA
M~ L Process Monltor a-20 MADC 0-200 goa 60 gpe
M. 2 Process Monitor 4-20 MAX 0-200 gpa 80 gpa
P1Plng Flepper N/A NA WA
Type Anetek
020-6120
Plplng Flepper NA NA NA
Type Aaetek
206120
Piplng F leppet NA VA VA
Type Aastek
020-6120
Plping Flepper NA N/A NA
Type Aastek
020-6120
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lgentificetion __Description
WH€16-1 nangd Seitch
- r5-2 Hero Seitch
M-Pl-1A Press. Ingication
O-P1-18 Press. lngication
OH-T1E-1A Temposature Elemsnt
OH-T1-1A-1 Temperature
Llnaicator
O-11-1A-2 Temperature
lnaicator
ae-TE-20 Temperature Elesent
M- T1AN-2A-) Tesperature
lndlcator/Alamm
ar-T1AH-2A-2 Tesperature
Lnaicatos/Alars
AaNH-TE-18 Trsperature Element

TABE 6
Instnumentat {on Controls and Alamms
Function Locgtion ___Type
Controls MDH-V1 (was tagged L. BA  Puveutton
OC-FHS~7086) WRAG Ltgs.
Controls MO1-v2 (was tagged L. S Pushoutton
L -F H5-3189) WRAG Ltgs.
MOX-]A Injet Pressure Local Press.
Rack
MO41-18 Inlet Pressure Local Press.
Rack

MO+X-IA Inlat Tesperature Plping RTO
MOX-]A 1nlat Tesperature L. ) Process

Monltor
MO+ X-]A inlet Temperature M. 2 Process

Monltor
MOX-1A Outiet Tesperature Plping R1D
MO X-1A Outlet Temperaturs L. 1 Process

Manitor
1O+ X-1A Qutlet Tesperature M. 2 Process

Monltor
MO X-18 lnlet Tespersture Plping RTD

wTISKS

lrput Range Output Range  Setpoint
N/A N/A WA
NA WA WA
0-200 psig  0-200 psig WA
0-200 psig  0-200 psig WA
0-200°F 92.93-136.49 WA
ahas
92.93-136.49 0-200°F 175
ohas
92.93-136.49 0-200% 1755
ahas
0-2009F 92.93-136.89 WA
oas
92.93-136.49 0-200% 170
oas
92.93-136.49 0-200F 170%
oms
0-20% 92.93-136.49 WA
Jes




Igentification
H-11-18-1

WH-11~18-2
wr-1E-28
MH-T1AN-28~]
O-T1M4-28-2
O-P1-2A-1
1O-FT-2A
VOLPL-2A-2
ar-Pl-2A-)
-Pl-3A-1
WOH-PT1-3A

HO4-Pl=-3A-2

—Description

Temperature
Inaication

Temperature
Lndaication
Temperature Elesent
Tasperature
Inalcator/Alace

Temperasture
lnclcator/Alace
Press. 1lna.

Press. Transaftter
Pressure lnaicstion
Pressure lndication
Pressure lrdication

Press. Trensaltter

Pressure Ingdication

1AAE 6

Instrumentation Controis and Alams

Function

MO3x-18 Inlet Temperature

MO4x-18 Inlet Temperature

MO X-18 Outlet Temperature

O+x-18 Outlet Tesporature

HO+X-18 Outlet Temporsture

MO4-P-1A Sction Pressure

MO+-P-1A Sction Pressure

HO+-P-1A Siction Pressure

MO-P-]A Suction Pressure

MO+-P-1A Dischatge Pressure

MO+-P-1A Sction Pressure

MO+-P-1A Discharge Pressure

ML, )
L. 2
Plplng
L)
M. 2
Locel
Rack

Local
Rack

[ W |
. 2
Local
Locel

AL, 1

Location Type

Irput Range Output Range
Process 92.93-136.49 0-200°F
Mondtor ohes
Process 92.93-136.49 0-200°F
Monitor otms
RI0 0-200% 92.93-136.49

ohas

Process 92.93-136.49 0-200°F
Mondtor ohes
Process 92.93-136.49 0-200°
Monitor ohas
Bourden Tube 0-200 psig 0-200 psig
Balley KS67221 0-200 psig 4-20 MADC
Process 4-20 MADC 0-200 psig
Mondtor
Process 4-20 MADC 0-200 pslg
Mondtor
Bourdon 0-300 psig 0-300 psig
Tube
Bslley XS67221 0-300 psig 4-20 MADC
Process 4-20 MADC 0-300 psig
Mondtor

Setpoint
175°F

175°F
WA
170%
170°F
WA
WA
Low 16

pslg

Low 16
psig

WA

NA

Hl 220
psig




~ —" e .

Igentification
O+-Pl-IA-)
-Pl-28-1
O-P1-2
O-Pl-28-2

+-Pl-28~3

—Description

Pressura lnolcation
Pressure lndication
Press. Transaitter
Pressure lndication
Pressure lndication
Pressure inaication
Press. trunsaitter
Pressure Indicstor
Pressure lndicstor

Hard Switch
wina. Lights

Hana Seitch
WInd. Lights

T1ABLE 6
Instrumentation Controls and Alams
Function Location __Type lrput Range Output Rarge Setpolnt
MO-P-1A Oischaige Pressure L. 2 Prucess 4-20 MADC 0-300 psig Wl 220
Honitor psig
MO-P-1B Suction Pressure Locsl Bourdon 0-200 psig 0-200 psig NA
Rack Tube
MO-P-1B Suction Pressure Local Balley XS67221 0-200 psig 4-20 MADC NA
Rack
M-P-18 Suction Pressure [ T { Process 4-20 MADC 0-200 psig Low 16
Monitor psig
"Q+-P-1B Suction Pressure L. 2 Process 4-20 MADC 0-200 psig Low 16
Monitor psig
MO-P-1B Dlscharge Pressure Local Bou rdon 0-300 psig 0-300 psig WA
Rack Twe
MO4-P-18 Discharge Pressure Local Belley K567221 0-300 psiy 4-20 MADC WA
Rack
MO+-P-1B Discharge Pressure . ) Pracess 4-20 MADC 0-300 psig Hl 220
Monitor psig
MO+-P-1B Discherge Pressure L. 2 Process 4-20 MADC 0-300 psig Hl 220
Monitor psig
Controis MO4-P-1A L. GE NA NA INTLK
R2%40 with
US203E Pumps
n”'“o IB
Controls M@+-P-1A .2 G WA WA INTLK
;R2380 with
US203E Pumps
4-P-1A, 1B

gy 7 18]




lgentificetion __Oescription
0+-G-3 Hand Seitch
wind. LIgNtS
MHCS4 Hangd Seiten
wind. Lights
MOH-F 1S-18 Pushbutton
w/RAG Lights
"O-F1S5-19 Aardntton
o/RIG Lights
Oo-NG-21 Hendswitch
Keylock
WH-F1r6-22 Hanaswitch
Xeylock
MO-FHS-28 Hendswiten
Keylack
O-F1H5~-29 Herdswiten
Key lock
e-Nc-30 Herdseitch
Keylock

Furction

T1AAE 6

Controls MO-P-1B

Controls O+-P-18

Controls MH-V18 (was
tegged DC-FHS-7069)

Controls MOH-V19 (was
tagged ML-F16-1332)

Controls «Di-v21
(Oesinerelized water
Swply Valve)

Controls MD4-¥22
(disin velve)

Controls MO+-V28
(MD4-F -] Bypass Velve)

Controls WOH-v29
(MD4-F-) Downstress
isoletion Velve)

Controls MOH-V30
(MO -1 Upstress
Isoletion Valve)

141 trols end Alams

tocation __ Type Irput Range Output Range Setpolnt

.l GE NA WA INTLK
CRZ540 vith
US203E Amps

-P-1A, 1B

.2 CE NA NA INILX
R2940 with
US20% Amps

H-P-18, 18

AL, BA  Mercury NA WA WA
€E-30

L. 15  Mercury NA NA WA
€-30

AL, 1 GE WA NA NA
R2960
[V r.000)

[ W | GE WA NA NA
CR29¢0
wean

[, WD GE NA NA WA
R2940
Ve

AL, ) GE NA NA NA
2940
tenm

2, WD | GE NA NA WA
R2960
Wwoam




Igentificqtion

W -hG-32

WOri~P15-103

MH-0PAS-103

HO-0P 15-108

MW+-OPAN-108

—Description

Handswitch
Kaylock

Hangsultcn
Key lock

Handsultch
Kaylock

HanOsultch
Kgy lock

Olfferentlal
Pressurs 1ndicating
Seltch

Olfferentlal
Pressure Alam
Hlgh (Aaper Lt.)

Olfferentisl
Pressure lnaicating
Seltch

Dlfferentlel
Pressure Alam
Hlgh (Asber Lt.)

JABE 6

Instnumentation Controls and Alams
Furction Location __ Type  lrput Range Output Range Setpoint
Conttols MOM-V32 A, ] G NA NA NA
(MR System Vent Valve) R2940
uNaD

Controls MDM-V34 AL, ) Gt N/A NA NA
(Deminersllzed water CR2940

Supply valve) W20Mm

Controls MOH-V35 e, ) GE NA NA WA
(MF-1 Wostream CRD40

1solatlon Valve) Vo@D

Controls MOr-v3§ [ "D § GE NA N/A NA
(HO-F -1 Dgenstream o940

lsolatlon vValve) (1 r.004]

Indlcate & Alara high F.H. Blog. Magnahellc - 0-6° W0 3.3° u.G
dgifferential pressure El. 280'6°® Qege

ecross MH-F-1A ad R&6 + 13° (D006SR)
MH-F-2A filters A o &'
Arunicate high O/P L. ) G.E. N/A /A 3.3° w.G
scross NOH-F-]A and CR2940
MO-F-2A filters

Indlcate & Alam high F n B8log. Magrahellc - 0-6" 10 3.3" w.G
differentlal pressure 280'6" ?%
across MO -18 and Ms * 17 )
WO+ -2 fllters A 0 19°
Annunicate high O/P [ W | G.E. NA NA 3.3° u.G
6cTOss NOH-F-18 and 02940

Wn-F-28 filters
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MOH-FE-107

N5 1SL-107

WOo-FA-107

-A- 107

—Description

Handswitch
Xgylock

Hanaswitch
Kaylock

Amnuar Flow
€lemsnt

Flow Indicating
Switon (Low)

Flow Alam Low
(Aaber Lt.)

Amunicator

Annunicator

1 tati: 300 A

Function Locstion __ Type Input Range Outpyt Range Setpoint
Provice cantrol of [ W § G.E. NA WA -—
"O-E-1A ard s\pply/ uS 203
discharge Gaspers
(O+v-101/110)
Provice control of L, ) G.E. WA NA NA
MO+-E-1B and s\pply/ 2940
gischarge daspers us 20
(vOt4ev-102/111)
Heasure dlscharge flow Ducting - -- - VA
fros MOH-E-1A and VO4-€-18
Indicating dlscharge flow Ducting Magnahelic -— 0-1" H0 1760 SOM
fros MO4-€-1A anad MOH-E-18 ASS » 11 ?%
a0 alam low flow AX o 2' 1SR)
Arvunicate low dlscharge AL, ) GC.E. WA NA 1760 SO'M
flow from MOH-E-1A or CR2940
MO+-£-18
Alara low dlscharge flow L. 2 G.E. NA NA 1760 SOW
from MO+-E-1A or 18 arG CH0 Manual
nigh OP across filter trains 3.3 u.G.
MYAC TROBE®"
Alarms high elrborne Adjcent - WA WA Later
raglation fram MOR Amp to AL, )
Qoical Filtration Systes
Alams high elrbome ML, 2 -- WA WA Later

radiation fros MOR Pup
Cubical Filtration System




O - 100P

HO-RAU-1001

HO+-RU -1086

MI-RIA-108P-~]

MO+-RIA-1081-)

MO+AIA-108C-1

M4-RIA-108P-2

—Lescription

Radiation Monitor
with lndicstor/
Alarm

Rediation Manitor
with lrdicetor/
Alarm

Reolation Honftor
with lrdicator/
Alarm

Reciation Indicastor/
Alarm

Raalation lndicetor/
Alerm

Redfation Indicator/
Alarm

Radiation Ratemeter/
Alam

lnstnumentation Controls and Alamms
Fuction = Locstion __Type

Ilnaicate particulate alrbome f.H. 280 victoreen
rediation from NOR Pup Cubicle el. 642-11
Filtretion System o Alamms: Hi-Red, local

AlertAster, fall-Green

lnaicate fodine airbome F.H. 280° victoreen
rediation fros NOR Pap Cubicle el. 642-31
Filtration System ¢ Alams: Hi-Red, Local

Alert-Aaber, Fall<Green

lndicate Nobie gas eirbormne F.H. 280° Victoreen
tadlation fros NOR Pup Qbicle el. 642-11
Filtration System Alarms: Hi-Red, Locel

Alert-Asber, Fail-Green

InGicete porticulate airdboms Agj Pnl. 1 victoreen
rediation from MR Pusp Cubical ASS o &' 04410
Filtration System + Alams for High- AP ¢ 0

Red, Alert-Amber, and Fali-Green

lndicate 10odine elsdorme Adj Pnl. 1 victoreen
rediation from MOR Pump Cubical ASS5 o A' BAA-18
Filtration System ¢ Alarms for High- AP » O'

Red, Alert-Asber, and Felil-Green

Indicate NoDle gas sirborme Agj Anl. 1 Victoreen
radiation from MR Pap Cunical o A' Baa-]18
Filtration System o Alams for High- AP+ 0

Red, Alert-Asber, end Fall-Green

Indicate particulste alrborne Pnl. 2 victoreen
rediation fros NOR Amp Cudical 908428
Filtration System ¢ Alarms for High-

Red, Alert-Aster, and Fail-Green

-8l -

Sutpyt Range  Setpofnt

10-106 e

10-108 cpa

10-106 cpe

10-106 cpa




jaentiflcetion

MO4+-R1A-1081-2

MO+-RIA-1086-2

MO1-VE-1A

MOH-VE-2A

MO4-VE-18

MO1-VE-28

MOA-VIA-]

Description

Radistion Ret=aster/
Alars

Raaietion Retemster/
Alare

Acceleroaster
Sensar

Accalermeter
Senser

Accelaromoter
Sersar

Acceleramter
Seneer

Amuscietor Lignts
& valocity
Inaication

TME 6

Instnaentation Controls ava Alsms

Function

inaicate ioalne alrtome

redjstion froe MOR Pump Qubicel

Filtretion Systes o Alarms for High-

Red, Alert-Amber, end Fall-Green

Inalcate NDbDls Qas alrbome
radietion fros MOR Pusp Cubical

Fiitration System « Alamms for High-

Red, Alert-AsDer, end Fail-Green

MOi-P-1A bearing hasing
vertical redial vibration

MOi-P-1A bearing housl

ng
torizontal reajsl vibretion

MO+-P-1B bearing Mousing
vertical realal vibretion

MO-P-18 besring housl

ng
torf{zontal realal vibration

A) OANEL ) - MDH-P-1A besring
verticel renjel vibretion

SALERT® LIGHT (Low Alare—whits Lt.) A6 o 3

OANEL 1 - MH-P-]A beering
rousing verticel redisl vibretion
*SUTOOWN® LIGIT (High Alare-

Rad Lt.)

Locetlon __ Type Input Range (Lutput Range Setpoint
Pni. 2 victoreen 10-106 cpa
908428
l. 2 Victoreen 10-10% cpm
908428
MOi-P-1A  vibre- 0-259¢ 0 -~ 2500 sv WA
brg. hous- Metrics
ing 6022
WOH{-P-1A viDra- 0-2%¢g 0 - 2500 mv WA
bry. Fous- Metrics
Uy 62
“Oi-P-1B8 vibra- 0-2%g 0 -250 &v WA
brg. hous- Metrics
ing sea22
MH-P-18 Vvibra- 0-25¢g 0 - 250U av WA
brg. hous. Metrics
ing [[5177]
Aqjment vibralars WA WA 2<) ums
to L.l Moo’ fO. aove
YA 122 nicial
A6 leval
Adjecent Vvibralers WA WA 4.5 Umes
to PML.l Mooel ho. aove
ASS ¢ 3' VA 1@ lnitsad
Mo 6 devel

e




Identification

MOH-VIN{-)

OH-VIN-2

TABLE 6

Inst nmentat lon Controls and Alaras

Description Furction Location “ype Input Range Output Range Setpoint
Arvurclator Lights  B) OWNEL 2 - MDH-PA-1A bearing Adjscent Vibralam N/A N/A 2.3 tisos
& Valoclty horizontal radlal vibration to AL.]l Waasl No. above
Indicetion FLIGHT (Low Alare-anite Lt.) AS6 ¢ 3¢ VA 12-2 initial

M6 level
OWNEL 2 - MOH-A-1A Dearing Adjecent Vibralem A NA 45 times
housing horizontal radial vibration to AL.}: model No. sbove
*SHUTDOWN™ LIGHT (High Alsre- AS6 ¢ 3' VA 102-2 initlal
Red Lt.) RN 1 level
C) System Ralfunction Light (ember) Adjscent Vibralam N/A NA NA
to AL.l Modsl No.
. A66 » 3' VA 102-2
A o 6
0) OWeEL 1 4 2 Veloclty meter Adjecent vibralam 0-200av 0.0.7 ivsac NA
to PL.1l Model No.
AS6 ¢ 3' VA 102-2
MM+ 6
Avurclator Ughts A) OANEL ]| -~ MO-P-1B besring Adjecent Vvibralemm NA NA 2-) times
& velocity hoysi wverticel radial vibration toAL.l xil No, sbowe
Lidication SALERT® Alarm-Wits Lt.) AS6 + 3* VA 102-2 initial
Moo 8 lsvel
OWeEL 1 - MDOH4-P-18 beerl Adjecent Vibralers NA NA 4-5 times
housi verticel radiel vibration to AL.l Model No. sbove
“SHY! (Migh Alame- AS6 + 3' VA 102-2 initisel
Red Lt.) Mo 8 level
B8) OV 2 - iOP-1B besring Adjecent Vvibraiam NA NA 2-3 tises
housing horizontal radlal vibretion to AL.l Modal No. shove
“ALERT® CIGHT (Low Alam-wnite Lt.) AS6 + 3' VA 102-2 inltiul
AM ¢ B ave

<430




Igentificstion

MO=-VIAH-2

WO-0P5-37

O-PA-37-
1&2

WO4-0P1-37

Description

Amuciator Lights

& Velocity
Indication

Avunicator
Light

O/P Trersmittsr

D/P Pressure
Switch

Ammundcator
Ligwrom

D/P indicator

TABLE 6

Instrumentation Controls end Alames

Furction

OWEL 2 - ND-P-1B bearing
hasing horizontal axial
vibration uoer (gh
Alars-Red Lt.)

C) Systes Malfunction Light (esber)

D) OWeEL 1 & 2 Velocity meter

High Vibration of MO+-P-1A
or 18 bearing housirg or systes
malfuction

Measure Differential Pressure
across M- -1

High D/P Alsrm Signal across
MO+ -1 to MOH-OPAN-37

Alarm High D/P scross MDH-F-1
(Asbar Lt.)

Indicate Differential
Pressure Across WO -1

Location __ Type

Ad jacent
to AL.)
AGS + ¥
Ao 8

Ad jacent
to AR.]
ARG « I
M B

Ad jacent
to AL
AG6 « 3¢
M o B

Pnl, 2

Piping
RE6* o 12°
ARF « 8
Pl 1

Pnl. 1 &
Pnl. 2

- -

vibralams
Model No.
VA 102-2

vibralam
Mocel No.
VA 102-2

Vibralam
Mocel No.
VA 102-2

Foxhoro
N-E110¢-
HAR2

Foxdboro
62-BT-0€R

G. E. Type
Cw0

vestighouse
vxa52

Irput Range Output Range Setpoint

A NA o5 tises
above
initiel
lavel

N/A NA N/A

0-2500mv 0.0.7 lrvsec NA

NA NA Seo MOH-VLAM-
182

0-120 psia 10-50 as /A

10-50 ms NA ne

NA NA 65 psid
above
inlelal
filter
clean o/

10-50 ns 0-120 psic NA




lgentification
Wo-F1-6
Wo-F1-7

WOr-TvC-1

O+-TvC-2

MO-RACK-TV]

—Dlescription

flowmeter

Flowmeter

1.V, Cemera

1.v. Camera

1.v. Monitor
& Controls

TAALE 6

Instpumentation Controls end Alarms
Fyrction Location ___Type lIrput Range Output Range Setpoint
lndicate Deairwralized water flow Plping Matheson 0.3-3.0 gpa 0.3-3.0 gpa 1¢1.50s
to MO-P-1A seal block FK-1100
indicate Oeminerslized weter flow Pipirg Matheson 0.3-3.0gpa 0.)-3.0 gpa 1to 1.3 gpe
to MO+-P-18 seal block Fn-1100
Manitor MO-P-1A & 18 oD cublcles f.H. Bldg. Olamond Eloc. NA WA WA
El. 280°'-6 S1-11 Camera
R6E o 18' PT-1050-L Parv
oo Tilt 30-150,
Wi Zoom Lens
sonltor MOX-JA & 1B heat exchange F.H. Blog. Diamnd Elec. N/A WA NA
1008 €l. 280'-6 ST-1] Camera
REY o AF PT1-1D50- Pasv
Tiit 30-150,
W Zoom Lens
sonitor for MO+-TVC-1 and controls Cont. Bldg Con-Rack WA NA WA

for Pan-Tilt eschanisa with 2008/
focus controls

€1.305'<0" la" B & v
Ce7 ¢« 0' Recelvers and
CC 9 Control Modules

- dS =




- ——————————————————

——  m—

igentitication

MOH-RALK-TY2

-Description

1.¥. Monitor
& Controls

TALE 6
Instrumentation Controls end Alemes
Function Location __ Type _ lrput Ramge OAQME Rerge
Monitor for MO+-TVC-2 and controls Cont. Blog ConRark WA WA
for Pan-T{1t aaranise with zo0a/ E1.305'-0" 1a*B s ¥
focus controls CA7? « 0 Recelvers and

[>T Control Modules

Setpolnt

NA
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-1A & MDH-P-1B)

TYPICAL -MDHR PUMP CHARASTERISTIC CURVE (MDh

FIGURE #2

GOULDS PUMPS. INC.

IMPLR. DIA,_1=1/8"

. N733n246-2

SENCCA FALLS NY.

CENTIFIED TEST DATA

GOULDS PLR.PS INC

Pt

DATE AN B INTAR_ |

CHARACTERISTIC CURVE

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