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Attached for your reviev and approval is the Technical Evaluation Report
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INTRODALY ION

The 0TSC Recirculation System has two smain functlons, one of which is
temporary in nature. The texporary furction is the cleamgp of
radioactivity in the "8" OTSG; approximately 1.8 curies based on a
sample taken in October 1979. After the "B® 0TSC is decontaminated to
levels below detectable 1imits based on a 100 ml saple the system will
be used for periodic recirculation, sapling and chealcal addition to
both 0TSG's for chedistey control.

The following docunments were used as guidance In desligning the OTSG
Recirculation System:

1. Regulatory Gslde 1.1a3

2. ANSIB3l.]

3. RSKE Section 1X



II. DESIGN CRITERIA



1.

SCPE

This document provides the design criteria for the OTSG Recirculation

System which is necessary for wet layup of the OTSG secondary sides and

Hain Stear lines.

INTRODACT1ON

This temporary system is required for long tera wet layup of OTSG 1A &

18 secondary sides (Figure 1 {s a flow diagram for the system). The

systea will have the following capabilities:

a)
b)
c)

d)

e)

Recirculation of the OTSC's at approximately 100 GPM.

Chemical addition by using the chemical pot feeder.

Particle filtration of 3, 10 or 30 microns depending on filter
element installed.

Water treatment and cleanup by using the installed disposable
demineral{zer (to be installed later).

Radioactive water clearup using installed flanged teps and remote
aXA denineralizer packsge using existing, proven equipment and
procedures from the Epicor Il system. w™is package is shown in
Figure 2. Thls feature is not integral to the system and is only
intended to resove the residual contenlnation (principally Cesium
134 and 137 with a total activity of approximately 1.8 curies)
presently in the shell side of OTSGC 18. The package will then be
disconnected and cemoved from the system. The layup recirculation
system Is not categorized as a waste processing system, tut wlll be
evaluated in all radiation control aspects pertinent to its initial
use for activity clearwp of OTSG 18.




f) Appropriate sampling points including inlet and outlet flow to axa
deaineralizer.

@) Instnmentation for total flow and flow through demlneralizer is
provided.

h) Provisions for malep with deaerated demineralized water.

1) Following contesination clearp of OTSC 18, shell side water
chesistry in both steam generators will be monitored in eccordarce
with the specifications in reference 6.4.

Tre temporary tie-ins for the system do not violate contairment

integrity since they do not form a primary boundary between inside and

outside contaimment nor comprise a pressure boundsry for reactor
coolant. These bourdaries are provided by the WS and FW piping inside
containment. and the OTSG tubes and vessel shell. Fortions of the system
do, however, constitute secondary, or baclap, contaiment isolation, and
are designed to withstand all credible pressure and teaperatures to
which they may be subjected. Valves at the tie-ins points do rot meet

the definition of contairment Isolation valves per 1000RS0 Apperdix J

swsection I1.H, towever they do meet the pipe line specifications

except for code classification and QA requirements. Since N-2 valves
wiil not be used as contaimment {solation valves, the system Is desiged

with a high pressure side (600¢) and low pressure side (150#) and with a

pasitive means of containment isolation. The bouGaries between the two

portions are established with sets of easily accessible 600¢ flanges
which can be blanked off 1f a transient should occur. Designing the
system in this configuration also eliminates the need for an

overpressure protection device.




3. DESIGN REQUIREMENTS
3.1 Oodes, Standards, and Culdes

3.1.1 Oesign and fabrication of the new hard piped portion
(excluding the 4Xx4 demineralizer package) shall be in
accordarce with the applicable portions of ANSI B3l.1.

3.1.2 Welding shall be in eccordance with ASHE Section IX.

3.2 ODesign Pressure and Tenperature
3.2.1 Design Pressure is S0 psig
3.2.2 Design Tesperature is 120°F

3.3 Piping supports shall be in accordance with Bums and Roe typical
piping support document. Spacing shall be 10-feet maximum for
2-irch dianeter piping and 7-feet maximum for 1-inch diemeter
piping.

3.4 Any system leakage will be directed to plant suwps or tanks
controlled for potentially contaminated water. Provisions shall be
made to transport leakage water from these points to appropriate
waste disposal fecilities, if necessaty.

3.5 The 4xa deminerallzer will be located in the Turbine Building and
shielded as required to prevent unnecessary personnel exposure.
The only airbarne activity that will be released is tritium in
proportion to the appropriate liquid concentration and the
applicable vapor pressure.

4. IESTING

4,1 'All welds shall recefve a final visual exaemination.

4.2 The hard piped portion of the system shall be nydrostatically
tested to 135 psig using ANSI B3l.1 as a guide.



S.

QUALITY ASSURANCE

5.1

5.2

Design, procurement, fabrication, and testing of portions of the
hard piped sub-system transporting contaminated water from OTSGC 18
are within Quallty Assurance scope. QA requirements are
establ1lshed using the guidelines of Regulatory Quide 1.143, Rev. 1.
The temporary 4X4 demineralizer packsge is not a newly designed and
constnucted sub-system, but rather uses established and proven
equipment and procedures. Installation and operation of this
sub-system are within Quality Assurance scope. Program
requirements will consist of installation procedure review and

surveillance.

REFERENCES

6.1
6.2

6.3
6.4

NOTE:

Orawing JSC12181-A

1410-Y46 Corcrete Core Orilling of Class I, II & III floors, walls,

and ceilings.

S-E0M4 823

Procedure 2106-2.9, “Operatlng Procedure, Long Term OTSG Cooldown

Systenm.

BSR Owg. #2606 - Flow Diag. OTSG Chemical Cleaning System.
A critlcal ltem in the wet layup is the need for a complete
fill to the upper tubesheet. This can be accompllshed by
venting via SV-V25A/8 and SV-V26A/B durlng a Reactor Bullding
entry.






III. OETAILED DESIGN




1.0

INTROOLCTION

1.1 System Furctfons
The functions of the tesporaty OTSG Recirculation System are to

provide a means to recirculate and chemically treat the water in

both OTSG's while they are in wet layup. The system has the

folloeing capabilities:

A.

D.

G.

Recirculation of the OTSG's at approximately 100 GPM.
Oenical sddition by using the chemical pot feeder.

Farticle filtration of 3, 10 or 30 microns depending on filter
element {nstalled.

wWater treatment and cleanup by using the installed disposable
demineralizer.

Radioective water clearwp using installed flanged taps
reinforced nober hose, quick discorreet flttings, and remote
axa demineralizer package. This feature {s not integral to
the system and is only intended to remove the residual
contanination {principally Cesfum 134 and 137 with a total
ectivity of approximately 1.8 curies) presently in the shell
side of OTSG 1B. The package will then be disconnected and
removed from the system. The layup recirculation system is
nat categorized as a waste processing system.

Sampling points at two locations.

Instrumentation for total flow and flow through demineralizer
is provided.

Provisions for makeup with deaerated demineralized water.




1. Following cottanination clearwp of OTSG 18, shell side water
chemistry in both steam generators will be monitored.

The following systess have an interface with the Tesporary OTSG Recirculation

System (Drawing mumb:rs refer to Bums & Roe. Inc., flow dlagrams):

1.2

Dewineralized Service Water (Dwg. #2007)

Main Steam (Dwg. #2002)

Feedwater (Dwg. #200S)

Waste & Contaningted Orains (Deg. #2391)

Symary Description of the System

The major caparents of the system are located in the sasthwest
corner of the Control Bullding area with the exception of the
temporary axe demineralizer which is pleced in an out-of-the way
location in the Turbine Bullding and shielded while in operation.
Tie in to the AXA demineralizer is via reinforced rubber toses. In
the OTSG "B" clearup mode water is drawn fros the OTSG, circulated
through a 4XA demineralizer and pumped beck to the OTSG.

After OTSG "8" is cleaned up and the axa demlneralizer is removed,
system flow is from the Main Streaa (KS) lines thcough the system
and to the OTSG via the Feedwater (FW) line. Provisions are @ade
for filtering, water treatment with a demineralizer and cheaical
addition with a pot feeder. The vertical portions of the ¥S lines
leading up to the main turbine are rot filied with water and
provide a surge chamber to acconodate system water volure changes

due to temperature changes.

= ok



1.3 System Design Requirements

1.3.1

General

The OTSG Recirculation System is constructed with
comrercial quality piping, valves and comonents. The
system 1s of non-Seismic (Seisaic II) design. Aw
covection to Seismic I walls, floors, or ceiling are
mads with approved fasteners.

The system is sized to procics a flow in the straight
recirculation path of 100 gm. Design flow thcough the
system demineralizer is 18 gom.

The temporary tie-ins for the system do not violate
containment integrity since they do not form a boundary
between inside and outside contairmment. That boundary is
provided by the MS and Fw piping inside contairment and
the OTSG tubes and vessel shell.

The isolation valves at the tie-ins points do not meet
the definition of containment isolation valves per
10CFRSO Appendix J subsection II.H. Therefore, they were
not solected with that intontion; but, do meet tho plpo
line spocifications. Since tho plant {s shutdown and tho
drilled chemical cleaning flanges will be replaced with
new blind flanges prior to plant restart, high energy
pipe line breaks are not a consideration. therefore, tr-re
recirculation system and the tle-lns to the existing N-2
safety class steam and feedwater piping are not designed

to N-2 requlrements,

-1l -



1.3.2

1.3.3

1.3.4

Wajor Systes Cporetts

a) One OTSG Recirculation Yystee Pump

b) One OTSG Recirculation System Filter

c) One OTSC Recirculation System Water Treatment
Demineralizer

d) One resote 4XA denineralizer (removed after 0TSG "B"
cleanup)

e) One OTSC Recirculation Yystem Chemicsl Pot Feeder

odes, Standards, and Quides

Design and fabrication of the hard piped portion

(excluding the axA demineralizer package) is in

accordance with the applicable portions of ANGI B31.1.

Welding s in accordance with ASME Section IX.

Oesign Pressure & Temporature

The following is the calculation for the design pressure

of the system:

MAXDRM DISCHARGE PRESSURE OF PUMP (SKUT OFF MERD)=120 FT.

ELEVATION HEARD OF OTSG = 64 FT,

TOTAL HEAD = 104 FT,

TOTAL SYSTEM PRESSURE » 164 FT1./2,31 FT,/P51 » 79,63 PSIC

FOR CONSERVATISM DBEICN PRESSURE « 90 PSIC

DESIGN TEMPERATLRE IS 120°F

- 12 -



1.3.5

1.3.6

1.3.7

1.3.8

1.3.9

Piping sipports are in accordasce with Bumns & Roe
Typical Piping Support Document currently in use.

Spacing is 10-feet aaxdno for 2-inch diemeter piping and
7-feet maxime for l-inch diameter piping.

Ry system leakage will be directed to plant sums or
tanks controlled for potentially contaminated water.
Provisions are cade to transport lealmge water from these
polqts to sppropriate waste dispossl facilities, where

necessary.

The axa denineralizer {s located in the Turbine Bullding
end shielded as required. Local leslage retention
Features will be ecployed. The Cemineralizer will be
vented to a controlled and rediation monitored systea.
Testing

All welds received a final visus: exsmination.

™o hard piped portlon of the system was hydrostaticelly
tested to 133 psig using ANS] B31.]1 as a Quide.

Quality Assurance

Design, procurement, fabrication, and testing of the hard
piped portion of the system are within Quality Assurance
scope, in consideration of its use to transport
contemlnated water from OTSG 18. Quality Assurence
reQuirements were establisned using the guidelines of
Regualtory Ouide 1.1a3, Rev. 1.

-13 -



The temporary 4XA demineralizer peckage is not a newly
designed and constructed system, but rather uses
established and proven equipment and procedures.
Inclusion in Q;ality ARssurance scope is not required to
insure adequate contalment of contaminated fluld during
the OTSG 18 cleanp phase. MNomally, only one OTSG is
1ined up for recirculation while the other is kept
isolated. This precludes any large scale mixing of water
between the OTSGC's.

The piping within the OTSG Recirculation System
(excluding 4xa demineralizer package) is designed,
fabrlcated, inspected and erected in accordarce with AMGI
6831.1.0, Fower Piping, while valves are in accordance
with applicable ANGI pressure terperature ratings.
Piping design detalls are stated in BAR Specification
2555-64, "Pipe Fabrication, Nuclear and Conventional®.

2.0 DETAILED OESCRIPTION OF SYSTEM

2.1 Components

2.1

OTSG Recirculation Pump CR-P.]

The pup 1s a horizontal, close-coupled, single stage,
5-1/2 inch enclosed impeller centrifugal purp driven by a
10 H.P. motor. The pump {s of all iron constiuction to
be compatible with the relatively high concentration of
hydrazine in the water befing pumped. The pump's rated
total dynanic head is 115 feet (at shutoff).

- 14 -



2.1.2

2.1.3

A stuffing box with five packdng rings is utilized to
protect against leakage. If St is desired at a later
time to switch to mechsnical shaft seals, no machining of
the case is required.

The punps two wear rings are replaceable.

The purp s powered from Bus 2-3a.

0TSG Recirculation System filter GR-F-1

The system filter is a 150 psig/250°F carbon steel
housing which holds 5 replaceable elements. €lements can
be obtained in 3, 10 and 30 microns ratings. Pressure
drop across the filter when clean is 1.3 psi at 100 GP.
OTSG Recirculation System Water Treatment Demineralizer
GRK-1

The demireralizer is 18-inches in diemeter and 5-feet
tall with a 36-inch resin bed depth. The vessel is
constnucted of ASTM A.285 carbon steel and is epoxy
lined. Pressure rating for the vessel is 200 psig end is
tested to 225 psig. 1t has 2-inch {nlet and outlet
connections and 1-inch vent and underdrain connections.
The outlet line {s fitted with a resin trap and the inlet
has an intemal flow distributor. Differential pressure
at 18 gon ranges from < 3 psi with clean resin to
approximately 10 psi with dirty resin. The resin remains
non-radioactive and can be marually replaced by removing

the vessel top cover.
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2.1.4

2.1.5

2.1.6

2.1.7

Chenical Pot Feeder GR-T-1

The chemical pot feeder is an approximately 15-gallon
torizontally acunted carbon steel tank located in
parallel with a line downstream of the system fllter.
The tank {s fitted with a double valved fumel, anc 8
double valved inlet and outlet. nvected to the ocutlet
line is a drain/sazple line. After the tank is filled
with chemicals, flow is initiated through the tank by
utilizing the differential pressure across a 2-inch glodbe
valve in the system piping.

System Inlet and Outlet Isolation Valves GR-V1A, GR-v18,
GR-V7A and GR-V78, respectively

These valves form the boxsdary between the OTSG
Recirculation Systex end the Maln Steaz and Feedwater
Systems. The valves are 2-inch 6000 ASTH A-216 Grade W8
Cast Steel Gate valves with Hand Wheel Operators.

Fllter Inlet, Outlet and Bypass Valves GR-v2, GR-V3 and
GR-VA, cespectively

These valves are 2-inch 1500, ASTH A-105 Carton Steel,
Hand Wheel Operated Gate valves.

Dmineralizer Inlet, GQutlet and Bypass Throttle valves,
GR-V12, GR-V16 and GR-VS, respectively

These valves provide flow control through the system
deminerclizer. The valves are 2-inch 150¢# AST® A-105
Oardbon Steel, Hand Wheel Operated Globe Valves.

-16 -



2.1.8 Demineralizer Inlet and Outlet Isolation Valves GR-V13
and GR-V14, respectively
These valves are 2-inch 1504, ASTH A-105 Carbdon Steel,
Hand Wheel Operated Gate valves., Their purpose is to
provide maintenance isolation for the demineralizer.

2.1.9 0TSG Intermediate Isolation Valves GR-VEA and GR-V&B
These valves are 2-inch 1508 ASTM A-105 Carbon Steel,
Hand wheel Operated Gate Valves. They provide isolation
to their respective generator without requiring an
operator to climb a ladder to the System Qutlet Isolation
valves GR-V/A or GR-ViB.

2.2 Instruments, Controls, Alams and Protective Devices

The OTSG Recirculation System is a locally controlled and monitored
system consisting of two major portions. The main portion, which
is hard piped and will remain installed until just prior to restart
and the 4x4 demineralizer portion which is temporary and will be
removed after clearup of OTSG “8".

In the maln portion there are pressure gauges on the inlet and
outlet sides of the system filter. The filter inlet pressure gauge
also indicates pump discharge pressure less approximately 2 psig.
Also, in the main portion of the system there is flow
Instrumentation for total flow through the system and for flow
through the water treatment demineralizer. :

-17 -




In the ax4 portion there is a level switch which senses the water
level in the 4XA demineralizer. The level switch closes a motor
operated inlet valve, a diaphrage operated solenoid actuated inlet
valve and triggers a high level alam. The diapghrage operated
valve fails in the closed position to prevent overflowing the aXa
deaineralizer in the event of a loss of power.
The permanent system pump (GR<P-1) is controlled by a locally
mounted pushbutton controller. There are no automatically operated
switches or interlocks which control the pump.

3.0 PRINCIPLE MODES OF OPERATION

3.1 There are four principle modes of operation of the OTSG

Recirculation System.
The first mode 1s the cleanup of OTSG "8". In this mode, a jumer
1s Installed In place of GR-P-l. water flows from the "8" Main
Stean line tie-in, through the Sumper, bypasses the filter and
travels to the temporary 4X4 demineralizer via a flanged comectlion
upstrean of the water treatment demineralizer. A “sardpiper* pump
then takes suction on the 4X4 and dischatges to another flanged
conmnection Gownstrean of the water treatwent demineralizer. The
water then flows back to the feedwater l1ine and into the OTSG.
After the clearwp {s completed the 4xa will be removed and GR-P-1
will be installed.
The second mode is straight recirculation. In this mode GR-P-1
takes suction on either the ™A" or "B" main steam lines and
discharges through or bypasses the filter. The flow is then
directed to the appropriate feedwater line via the full flow
instrument (GR-FI-1),
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3.2

3.3

In the third mode the system is lined up as In the recirculation
flov path except that approximately 15 to 18 gpm {s bypassed
through the demineralizer.

In the fourth aode, chemical addition, chemicals are added to the
chenical pot feeder via the double valved furrel. The pot feeder
{s then unisolated from the system snd the denineralizer bypass
valve 1s throttled to create flow through the pot feeder. After
about 10.minutes the pot feeder {s re.lsolated and dralned.
System Swtdown

To stwtdown the sytem the only actions requlred are to stop the
pump and isolate the system from the Main Steam and Feedwater lines.
Emetrgercy

The significant emergency that can occur is a 1ine break in the
system. The actions to take for breaks {n various portions of the
system during different eodes of operation are as follows:

If in mode 1 8nd the leak is in the 4Xx4 portion of the system
upstrean of the sendpiper:

1. Swt GRuvll.

2. Stop sandpiper purp.

3. Swt R.vaa.

If lnmode } and the leak is in the &xa portion of the system
downstrean of the sandpiper:

1.  Swt QR-vll.

2. Swt GR-V2a.

3. Stop sandpiper pump.

-9 -



If in code 1 and the leak is in the hard pipe portion of the system
upstrean of GR-V5:

1. Swt G-Vl AB

2. Swt GR-Vil

3. Stop sendpiper

4. Sut GR-v6 AB

If in codes 2, 3, or 4 and the leak occurs downstream of the purp
but upstream of GR-V6 A/B:

1. Stop pump GR-P-1

2. Swt R-Vl A/B

3. Swt GR-vé6 A/B

If in modes 2, 3, or 4 and the leak occurs downstream of GR-Ve A/B:
1. Stop pump (GR-P-1 or sendpiper as applicable).

2. Swut GR-V6 A/B

3. Swt R-v7 AR

If in code 2, 3, or 4 and the leak occurs upstream of the pump:

1. Swt GR-Vl A/B

2. Swt GR-vV6 A/B

3. Stop pumo GR-P-1

If a primary to secondary leak {s detected by periodic sampllng the
syster shall be immediately isolated by shutting GR-vl A/B and
GR-V7 A/B. Then the radioactive water should be flushed back to
the OTSG by displacing it with demineralized water via the
demineralized water supply line.



4.0

In the event that system leaks develop, the leakage is either
collected or runs to the Control Building area floor drains
depending on the source of the leak. If the leak is considered
severe enough the system shall be isolated and the leak repaired.
If 8n RCS transient occurs concurrently with a primary to secondary
leak the low pressure portion of the system shall be isolated by
first shutting GR-V1 A/B and GR-V? A/B and then installing blank
flanges in the flanged connections Gownstrean of GR-Vl A/B and
upstream of GR.V? A/B.

HAZARDS AND PRECAUTIONS

Ouzring mode 1, care must be taken to avoid spilling or releasing

potentially contaminated water. If a leak occurs at the 4axA, leakage

will be contained within the curd acound the vessel and pump

arrangement. Since an operator is present at all times during eode 1,

leakage detection will be by visual observation.

Ouring subsequent modes, leakage will run to the Control Building area

sung via floor drains. The sump is a controlled sump and its contents

may be puped to the IWTS or to the MWHT as dictated by sampling results.



TFRRE 1

OTSG RECIRCULATION SYSTEM PUP

PUP DETAILS

Identif{cation
Nober Installed
Manufacturer
Hodel No.

Type

Rated Speed, rpm

Rate capacity, gpos

Rated Total Oynamic Head, ft
NPSH, ft

Design Pressure, Casing, psig
Design Temperature, °F
lubricant/Coolant

Min. Flow Requirewents, gon
KOTOR DETAILS

Manufacturer

Type

Enclosure

Rated Horsepower

Speed, P

Lubricant/Coolant

Power Requicements

Power Source (for each puap motor)

R-P-1

1

Coulds

3655

Horizontal; single suction, single
stege centrifugal
3500

100

11s

55

150

250

Water/ater

Nore

(Later)

Squirrel Cage Inckction

Orip Proof

10

3600

Grease/Air

450V, 60 HZ, 30 8% (full load)
MCC 2-34



TARLE 2
OOHICAL FEED TANK

Identification GR-T-1
Hanufacturer M/A

Capacity - Gallons 15

Installation Horizontal

Qutside Diameter and Length, In. 12 3/74 X 36-inches
Shell Material Carbon Steel ASTM A-105
Shell Thickness, in. J75

Design Temperature, °F 120

Design Pressure, psig 90

Test Pressure, psig 135

Corrosion Allowance, in. Nonz

Design Code None

Code Stam0 Required None

=3



1dent1ficatlon

Nmbar Installed
Marufecturer

Capacity

Installatlon

Outside Diameter and Length
Shell Material

Shell Thickness, 1n.
Design Temperature, °F
Design Pressure, psig
Test Pressure, psig

Design Flow Rate

TARLE 3
OEMINERALIZER

RK-1

1

Eplcor

72 Gallons
vertical

18-inch X 66-inch

Carbon Steel ASTK A-285

(Epoxy Lined)
(Leter)

120

200

225

18 gon

=128=



Identification
Nmber Installed
Manufacturer

Model Number

Rated Cmpacity, gmm

TARLE &

OVSG RECIRQLATION SYSTEM FILTER

Pressure Orop Clean, psi

Open Filtering Area, sq.

Straining Element Performation

Size

Design Pressure, psig
Test Pressure, psig
Design Teperature, °F

Code

-25 -

RF1

1

Pall Trinity
LCC 1015G33
100

1.3

60

30 micron
150
25

200
ASE BPV-VIII-l



1V. RADIOLOGICAL ASSESSENT
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Radiological caiculations have been performed for a 4 x 4 lirer loaded with
1.8 curles of total cesius as projected for the OTSG*8* cleamp rig.
Calculations were performed with the 1S6SHLD computer code a8nd were eodeled
to conform with the ®as projected” configuration. The curie loading was
conservatively assumed to be uniforely depaosited within the top 15 cm. of the
resin column. Rediological field values at various locations and for various

circunstarces are as reported below.

Condition and/or Location Rediological field strength
a) At top surfece of lirer (undewatered) 1.16 R/Mr
b) At top surfece of liner (dewatered) 2.2 R/hr
c) At the side surfece of liner opposite 1.8 RMr

the loaded zeolite (no concrete shielding)
d) At the side and on the outside surfece of

a solid 8" concrete shield cylincer 21 eR/hr
e) At adistarce of 1 ft. from the 8"

corcrete shield 8.3 eR/Mr
f) At adistance of 3 ft. from the 8"

fsom the 8" concrete shield 2.9 eR/hr
g) At the outside of a 12" corcrete shield 2.8 sR/hr
h) At 1°* from the 12" corcrete shield 1.3 sR/hr
1) at 3' from the 12" concrete shield 0.5 aR/hr

As indicated above, with an eight inch thick concrete shield pleced around the
lirer, the area would need to be roped of f and labeled as an RwP area at about
2 ft. The 12" corcrete shield would eliminate having to rope off the 4 x 4 at

any distance.
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Inlet lines to the 4 x &4 will represent no radiological control probles

beceuse the corcentrations of constituent radioreclides are expected to be of

the order of 10'° uCi/ml or lower.

SHIELDING -

NRAL OPERATIONS
CONSIDERATIONS -

ABNORMAL OPERATION -

ASSUPTIONS:

The lirer will be surTasteo with ore thickress of
s0lid concrete shielding 12-inches thick. However,
1f 1t is decioeo to use less shielding an
appropriate radiolegical control area will be
established.

NONE. The systes fluld in its nommal configuration
is Isolated from the Turbine Bullding envlroment.
Small leaks will be contaired within the drip pan
area. tLarge volune spills will be contalreo in the
Turbine Bullding susp. GCaseous pariculate releases
are calculateo in the following. No significant

releases are evident even in worst case casuslties.

1) 1/2 Floor Area wetted

2) Alz woving over wetted fiocor at no substantial velocity.

3) water concentration ls at 2.0 X 10'2 wCl/m] GROSS Geta/Gawa after

dilution,

8) Bullding terperature is at 90°F with SO% R.K.

3) water from stean gererator is SO°F.

From MARKS ENGINEERING HANDBOOK, 4th Edition

EVAP. RATE (1ts/HR) = (K) (SURFACE AREA [FT2)) (Ps - Pa)
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WHERE :

K = 0.18786

Ps = SAT. VAPOR PRES. OF WATER (PSIA)

Pa = AIR VAPOR PRES. (PSIA)

fron DEROC-ALUID PENDENA, st Editlon
Ps = 0.6988

Pa = 0.3894

SURFACE AREA = 25700 SQ. FT.

THEREFORE

EVAP. RATE = (0.18786) (25700) (0.6988 - O,3494)

EVAP. RATE = 1687 lbs/iR

APALYING AN ENTRAINMENT FACTOR OF 10'6 AND CONVERTING THE UNITS.

1687 1bs/HR X 1/3600 HR/SEC X 453.6 . NB

x 2.€ ¥ 107 uci/ml x 1076

= 4,25 x 1075 ,c/sec

TOTAL VOLUME OF THE 261° ELEVATION OF Tr€ TURBINE BUILDING 15 2.9 x 1010 1.
TOTAL VENTILATION TO THE AREA IS 5.5 X 107 ML/SEC

Ae = GENERATION RATE/(VENT FLOW/VOLUME)

Re = 2.25 X 107> uct

AIRBORNE RADIOACTIVITY = Ae/VOLUME

= 7.75 x 10718 ycaml

As eviderced by the precedlng calculations, even a very significant
"non-sprayed” spill of water would result in insignificant radiological
airborre problems. However, such a spill would result in a considerable

cleamp effort, an0 therefore preventative measures will be taken,
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Since the system {s under pressure, there is a potential for airborne activity
to be created by a spraying leak. This potential has been assessed end is
cdescribed below.

As the 1.8 curies of activity is currently thcught to be contalned meinly
within the "8" steam generator, the secondary side of this steam generator and
the epplicable stean lines (to the isolation valves MS-V&B and/or MS-v78} will
have to be filled with water to flush out this activity. The resulting
corcentration is projected to be no greater than about 6.5 X 1072 uct/ec

of total activity or sbout 5.5 X 1072 for Cs-137 and about 5.9 X 107

uCi/cc for Cs-138. This estimated concentration assumes the 1.8 curles is
evenly distributed in one leg of about 2.5 ft. of 25" diameter main steam
l1ine. Assuming that a leak sprays into the air and that the atmosphere in the
vicinity of the leak is relatively stagnant, corcentrations of the two
1sotopes could reach an upper 1imit of about 2.0 X 1077 uci/ec for cs-134

and about 2.0 X 10°8 uCl/cc for Cs-137. Both of trese corcentrations are
based on factors epplicable to hydrolazing operations and resuftlng tritium
airborne corcentration end are, therefore, conservative. Both resultlng
corcentrations for the hypothesized leak are lower than 10 CFR-20, Vable I,
Colun 1, concentrations for the respective isotopes. Wwith the potential to
approech the Maximun Pemmissable Concentration in the area of suich a leak, a0
Afr Monitoring System will be operated in the close proximity of the clearup
equipment while the system is in Mode 1.



ENVIRONENTAL INPACT QSSESSENT

Based on an uTonitored release of 10‘1‘

uCiml a source tem of
4.5€-&C1/sec would be the result. Using Reg 1.109 calculation
oethods, a dose comaitment from Cs-137 of 4.02E-3 eRem/yr to child bore
would result.

The PE1S (MUREG - D683) Appercix R 1imit §s 15 mRem during eech calendar
year to any orgen, which sten corpared to 4.04E-3 ®Rem/yr indicates that
the postulatea release would not present a significant dose to tre

oaximun exposed individual.
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vi.

HAZARDS ANALYSIS

Sirce the OTSG Recirculation System is a low energy system, pipe line
breaks are mot considered likely, but were nevertheless snalysed in
Section 3.3 of the Detailed Oesign. System outieaksge and primary to
secondary leaks are also covered in Section 3.3 of the Oeteiled Design.

The most visible {mpact on core cooling would be inducement of a "burp”
in the Reactor (polant System due to feeding the 8 Generator
approximately 100 gom of water, which is at aproximately 65°F. It is
recognized that the hot legs in the RCS are SO°F warmer than that and
the OTSG shell {s 20°-30° warmer than that. Hence, feeding of the
cooler water (cooler water lying in steam and feed iines in the Turbine
Bullding and Auxillary Bullding) would create a differential density
resuiting in the burp. T™is is not considered to be detrimentsl and, in
fact, may be advantageous from the mixing standpoint.

In selecting the valves to be used as the containment isulation valves,

it was necessary to meet the following installation criteria:

1) The valve is to be installed at the boundary of a 600# carbon steel
line specification system, therefore, the valve aust be a 6004
carbon steel valve.

2) Since it is necessary to hot tap through this valve {t must have an
end to end dimension less than 12 lnches and must allow a 1 7/8"
cutter to pass straight through the seat. T™is limits the valve to
a gate, ball or plug type valve.
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Attempts to locate such a valve with a N-2 classlflcation, as is
required by 100RS50, GDC-57, were usicressful.

To provide pressure isolation for the low pressure side of the system
and eliminate the need for relief protection, 600# flanges will be
installed at the first easily accessible location beyond the isolation
valve and all piping up to the flanges will be in eccordarce with a 6008
1ine specification. Due to the cold shutdown status of TMI-2 the
potential for a high erergy main steam or feedwater line break, and Gws
the motivation for N-2 level of piping, is very small. However, the
valves chosen for the isolation of the recirculation system are of the
same pressure class as the tie-in portions of main steam and feedwater
(600 1b.). The capability to contalin potential primary to secondary
stean generator leakage is equivalent to the existing secondary systems.

8ased on the above information, ft can be concluded that the operations
of OTSG Layup Recirculation System will not increase the probability of
occurrerce or the consequerces of an accldent or malfunction of
equipeent important to safety previously evaluated nor will it create an
accident or malfurction of a different type than any previcusly
evaluated. Additionally, based on a review of the bases for the TMI-2
Technical Specifications the OTSG Layup Recirculation does not reduce
the margin of safety contained therein.
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vil.

CXCEPY _OF OPERAT JONS

A description of the varlous modes of operation is fncluded in Section
3.0 of the Detafled Design Description.
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