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LETTER REPORT

S-FARM OVERGROUND TRANSFER LINE
DESIGN COMPARISION AND BIO EVALUATION

.0 INTRODUCTION

This report evaluates the detailed design of the S-Farm overground transfer line (OGT)
line between transfer system pits 241-S-B and 241-S-D. The evaluation compares the
design features, important assumptions, and required controls of the OGT line design
analyzed in the TWRS BIO to the design of the S-Farm OGT line. in addition to the
S-Farm OGT line evaluation, information is presented to confirm that the S-Farm OGT line
will withstand the BIO Evaluation Basis high wind and the BIO evaluation basis

earthquake.

2.0 SUMMARY

The design of the S-Farm OGT was compared to the OGT design analyzed for the Tank
Waste Remediation System Basis for Interim Operation (TWRS BIO) accident analysis.
The OGT design was found to have the same general configuration as the TWRS BIO
design. The OGT design incorporates the physical features and attributes necessary to
implement the controls dictated by the technical safety requirements and fulfills the TWRS
BIO requirements. The functional requirements and performance criteria have been

incorporated into the design.

JATWRS\RPT\HNF3478.WPD -1- 08/30/¢8




3.0 APPROACH/ EVALUATION

HNF-3478, Rev. 0

A. Scope

This evaluation compares the S-Farm OGT line design atiributes with those
required for the OGT line design analyzed in the TWRS BiO with respect to BIC
sections 5.3.2.18, Surface Leak Resulting in Poof, and 5.3.2.20, Spray Leak in
Structure or From QOverground Waste Transfer Line. Information on the analysis

and evaluation of the design with respect to the BIO evaluation basis high wind and

seismic events is also presented.

B. Design Configuration Comparison Basis

The OGT line analyzed for the TWRS BIO used the drawings and related
engineering change notices (ECNs) shown in Table 1 as the basis for the hazards

analysis.

Table 1

618349

H-2-818280

H-2-818279 622123

H-2-818281 622514

H-2-818283 623918

H-14-100414 624949
626427
626429
626431
627903

JATWRS\RPT\HNF3478. WFD
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The drawings listed in Table 1, and others, are the basis for the S-Farm OGT line
design. The S-Farm OGT line design, with minor changes, is the design that was
analyzed in the TWRS BIO.

The following drawings, incorporating those features analyzed for the BIO OGT,
describe the S-Farm OGT line arrangement:

. H-2-829564, Rev. 0, Sh 1, Civil/Piping 241-S OGT Pipeline Plan and Profile

. H-2-829564, Rev. 0, Sh 2, Civil/Piping 241-S OGT Pipeline Details

«  H-2-829565, Rev. 0, Sh 1, Civil/Piping 241-S OGT Shielding Plan and
Profile

. H-2-829565, Rev. 0, Sh 2, Civil/Piping 241-S OGT Shielding Details

. H-2-829566, Rev. 0, Sh 1, Electrical/instm S-Farm OGT Pipeline Plan

. H-2-829566, Rev. 0, Sh 2, Electrical/instm S-Farm OGT Pipeline Details &
Elementary

C. Design Configuration Comparison

1. Surface Leak Resulting in Pool Accident Comparison

Section 6.0 of BIO Table 5.3.2.18-3, Safety Structures, Systems, and
Components for Surface Leak Resulting in Pool, is shown in Table 2. The
table shows the structure, systems, or components (SCC); the safety
classification; and the safety function that were identified in the hazard

analysis and required for the BX-Farm OGT line design.

TA\TWRS\RPTYHNF3478 WPD -3- 09/30/98



Table 2

Section 6.0, Surface Pools Due to Leaks From Temporary SST OGT Lines

HNF-3478, Rev. 0

encasements and

connections

Provide secondary
confinement for
leaks from primary
line; route leak
from primary line

back to process pit.

6.2 OGT concrete

shielding system

Protect OGT from
vehicle impacts (if
vehicle controls not

implemented).

Shield blocks will be
needed for shielding
purposes during

some transfers.

6.3 Leak detectors in
interfacing pits and
their interlocks with
the waste transfer

pump(s) or alarm

Detect leak,
shutdown transfer
before interfacing

pit(s) overflow.

The S-Farm OGT line design incorporates an encasement line, and a concrete

shielding system required to mitigate or prevent the Surface Leak Resulting in Pool

accident. The scope of this evaluation does not extend to the evaluation of leak

detectors in the interfacing pits. The encasement and connections system and the

concrete shielding system have been designed and constructed as Safety Class

SSCs.

JATWRSYRPT\HNF3478.WPD
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2. Spray Leak in Structure or From Qverground Waste Transfer Line Accident

Section 4.0 of BIO Table 5.3.2.20-3, Safety Structures, Systems, and
Components for Spray Leaks is shown in Table 3. The table shows the
structure, systems,' or components; the safety classification; and the safety
function that were identified in the hazard analysis and required for the
BX-Farm OGT line design.

Table 3

4.1 0GT X - Confine leak from The OGT pipe

encasements and the primary piping encasement shall be
connections and ensure that a design to withstand

leak is directed to the design basis
the encasement earthquake and high
leak detection wind.

system.

4.2 OGT concrete X - Prevent vehicle
shielding system collisions with the
OGT system that
could resultin a
loss of integrity of

the primary and

encasement pipe.

JATWRSWRPT\HNF3478 WPD -5- 09/30/98
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The S-Farm OGT line design incorporates both an encasement and connections system
and the concrete shielding system. The encasement and shielding systems have been
designed and constructed as Safety Class SSCs.

D. Key Assumptions

1. Surface Leak Resulting in Pool Accident

There are no key assumptions related to the accident frequency estimate.
The following assumptions are important to the accident consequence

estimate.

. The controls selected to prevent misroutes through open nozzles into
the pits and to prevent jumpers from disconnecting are assumed to
preclude high flowrate leaks into the pit.

. The maximum leak rate into the pit, given the preventative controls,
is assumed to be 1.3 L/s (20 gpm) from a degraded gasket.

. The leak is assumed to occur in the A-A valve pit, the smallest valve
pit in the 200-East Area.
. The pit leak detector alarm is assumed to annunciate after 51 mm

(2 in.) of waste have built up in the pit.
. The operator is assumed to shut down the appropriate transfer pump
30 minutes after the leak detector alarm goes off.

. The cover blocks provide tortuous leak paths.

None of these assumptions are affected by the OGT design.

JATWRS\RPT\HNF3478.WPD -6- 09/30/98
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2. Spray Leak in Structure or From Qverground Waste Transfer Line Accident

There are no key assumptions related to the accident frequency estimate.

The following are assumptions important to the accident consequences.

. For the scenario without controls, the spray is assumed to occur at

maximum transfer pump pressure of 2.17 x 108 Pa (300 psig).

. The cover blocks provide tortuous leak paths.

. Maximum waste temperature during transfers is assumed to be 49 °C
(120 °F).

. For the scenario assuming controls, the pit drain is assumed to be

closed to maximize the quantity of air expelled because of liquid
displacement.

None of these assumptions are affected by the OGT design.

E. Confirmation of Natural Phenomena Design Margins

The OGT line piping system was stress analyzed using the software program
AutoPipe Version 4.6. The program used the encasement pipe configuration shown
on drawing H-2-829564, Rev. 0. The analysis considered sustained, thermal, and
seismic loads. The seismic load was that required by the TWRS BIO (0.19g peak
horizontal acceleration). Wind loads were not considered in the analysis for the

following reasons:

. Since the pipe is approximately 3 feet above ground, the wind loads are

insignificant.

JATWRS\RPT\HNF3478.WPD -7- 09/30/98
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. The seismic loads are more critical when compared to wind loads. Wind
loads and seismic loads need to be treated separately in accordance with
the requirements of ASME Code B31.3. Also, the OGT system design calls
for concrete shielding blocks to be placed around the piping system, which
will minimize the wind effects. The analysis results indicate that pipe
stresses in sustained, thermal, and seismic categories meet ASME Code
B31.3 requirements. The analysis is documented in Calculation 41-26-2*P-1

(Ref. 1), which is part of the project file.

A stability analysis was also performed on the concrete shielding for seismic, wind,
and impact loads. The analysis results indicate that the stability of the concrete
shielding blocks is adequate for the specified loads. The pipe supports were also
analyzed for the required seismic loading and found to be adequate. The analysis
is documented in Calculation 41-26-2-*C-1 (Ref. 2), which is part of the project file.

4.0 CONCLUSIONS

The S-Farm OGT line design is the same basic configuration as the OGT line (BX-Farm)
that was analyzed for the TWRS BIO hazards analysis. The same design features
required for TWRS BIO controls associated with BIO sections 5.3.2.18, Surface Leak
Resulting in Pool, and 5.3.2.20, Spray Leak in Structure or From Overground Waste
Transfer Line, have been duplicated in the S-Farm OGT line design.

Engineering analysis confirms the design adequacy with respect to natural phenomena

occurences of seismic events and high winds,

JATWRS\RPT\HNF3478.WPD -8- 09/30/98
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