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11.1-1 

11.0 DERIVATION OF TECHNICAL SAFETY REQUIREMENTS 

11.1 INTRODUCTION 

11.1.1 OBJECTIVE 

The purpose of this chapter is to provide information that will satisfy the requirements of 
10 CFR Part 830 (Ref. 84).  This chapter builds upon the control functions determined to be 
essential in Chapter 9, “Hazard and Accident Analyses”, and Chapter 4, “Safety Structures, 
Systems, and Component (SSC),” to derive Technical Safety Requirements (TSRs).  This 
chapter is meant to support and provide the information necessary for the TSR document 
(S-TSR-S-00001, DWPF's Technical Safety Requirements) (Ref. 2). 

This chapter provides summaries and references pertinent sections of the FSAR in which 
design features (SSCs) and administrative controls are needed to prevent or mitigate 
consequences of an accident.  It further provides the necessary level of detail to determine 
which attributes of the SSCs and administrative features require TSR control and determine 
the required setpoint of the parameters which control operability of the safety SSCs. 

11.1.2 SCOPE 

This chapter provides the following: 

 Information with sufficient basis to derive, as appropriate, any of the following TSR 
parameters. 

- Safety Limits (SLs) 
- Limiting Control Settings (LCSs) 
- Limiting Conditions for Operations (LCOs) 
- Surveillance Requirements (SRs) 

 Information with sufficient basis to derive TSR Administrative Controls for specific 
control features or programs necessary to perform safety functions 

 Identification of passive design features addressed in the FSAR 

 Identification of TSRs from other facilities that affect the facility's safety basis 

 Derivation of the facility's modes 
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11.2 REQUIREMENTS 

The objective of this section is to identify the Department of Energy (DOE) Orders, design 
codes, standards, and regulations that were used in the development of the safety basis for 
DWPF.  The requirements used in deriving the TSRs are contained in the following 
documents: 

Nuclear Safety Management, Title 10 Energy, Code of Federal Regulations. Part 830, U.S. 
Department of Energy, Washington, DC January 1, 2001. 

Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility Safety 
Analysis Reports, DOE-STD-3009-94, U.S. Department of Energy, Washington, DC. 

Standard on Explosion Prevention Systems, NFPA 69, National Fire Protection 
Association, 2014. 

Radiological Protection Instrumentation Test and Calibration, ANSI N323-1978, 
American Nuclear Society Institute, 1978. 

Standard Technical Specifications, Westinghouse Plants, NUREG-1431, U.S. Nuclear 
Regulatory Commission, March 2004. 

Backup Power Sources for DOE Facilities, DOE-STD-3003-2000, U.S. Department of 
Energy, Washington, DC, January 2000. 

IEEE Standard Criteria for Diesel-Generator Units Applied as Standby Power Supplies for 
Nuclear Power Generating Stations, IEEE Std-387, IEEE Power Engineering Society, 
New York, NY, 1995. 

BPWG Best Practices Handbook For Maintenance and Operation of Engine Generators, 
Volume 1, DOE Backup Power Working Group, WSRC-TR-96-0393. 

Specific Administrative Controls, DOE-STD-1186-2004, U.S. Department of Energy, 
Washington, DC, August 2004. 
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11.3 TSR COVERAGE 

This section provides assurance that TSR coverage for the facility is complete.  The TSRs 
ensure the safety functions outlined in Chapter 4 and 9 of the FSAR are operational when 
required and preserve the initial conditions for the accident scenarios.  Chapters 4 and 9 
designate which SSCs are Safety Class and Safety Significant.  These SSCs and 
administrative features are those which are required to prevent and/or mitigate design basis 
accidents within DWPF, and therefore, they must be evaluated for TSR coverage.  
Table 11.3-1 provides a system listing of the safety equipment and features that the safety 
analysis requires.  The equipment in Table 11.3-1 was evaluated to determine if TSRs were 
required to maintain the equipment operational.  Section 11.5 provides a detailed discussion 
on the bases for requiring each TSR, and how the actual limit was determined. 

Equipment and/or parameters are selected for TSR coverage based on the required function 
and the effect a DWPF operator’s action could have on the equipment in performing its 
function.  If the equipment is required to perform an active safety function (e.g., open or close 
valves, start or stop pumps), it was included in an LCO.  LCOs are not developed for the 
passive features (tanks, structures, etc.).  The passive features are described in TSR Section 
6.0, “Design Features.”  Parameters of the DWPF process that are controlled or influenced 
(organic content) are also contained in LCO statements.  Control of those parameters outside 
of immediate DWPF control (e.g., isotopic composition of the feed) are contained in the 
Administrative Controls of the TSR, along with those programs which are credited with 
performing primary or defense-in-depth safety functions in Chapter 9. 

Many controls require verification of limits to meet requirements.  If limits are met by programs 
(or their defining aspects) and do not require sample results then analytical uncertainty is not 
applicable.  For criteria not requiring sampling, analytical uncertainty is not applicable. 

11.3.1 SAFETY LIMITS COVERAGE 

As defined in 10 CFR Part 830, Safety Limits (SLs) are limits on process variables associated 
with those safety class physical barriers, generally passive, that are necessary for the intended 
facility function and that are required to guard against the uncontrolled release of radioactive 
material (Ref. 84).  For DWPF an “uncontrolled release” is defined by using quantitative 
attributes.  Quantitatively, it is a release that exceeds the offsite Safety Class criteria 
(Table 9.4-15a and b). 

The DWPF safety analysis includes only one accident scenario that exceeds the Safety Class 
offsite criteria, a loss of containment of the Melter system due to a crane load drop.  However, 
this scenario credits an administrative control to prevent the event and does not rely on any 
identified process variable.  Therefore, there are no SLs identified.   
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11.3.2 LIMITING CONTROL SETTINGS COVERAGE 

As defined in 10 CFR Part 830, Limiting Control Settings (LCS) are settings on safety 
systems that control process variables to prevent exceeding a Safety Limit.  Since there are no 
Safety Limits required for DWPF, there are no LCSs in the DWPF TSR. 

11.3.3 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE 
REQUIREMENT COVERAGE 

The Limiting Conditions for Operation (LCOs) are selected to detail the operability 
requirements for the given equipment, and practical definitive parameter limits are included in 
the LCO statement.  The Surveillance Requirements (SRs) define the minimum requirements 
necessary for the system/equipment to be operable. 

The LCOs chosen ensure the equipment/parameter/system required by the safety analysis are 
maintained within the safety envelope defined in Chapter 9.  The SRs provide the assurance 
on a routine basis that the operability requirements detailed in Chapters 9 and 4 are met. 
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11.4 DERIVATION OF DEFENSE WASTE PROCESSING FACILITY MODES 

Facility operating modes define the process objectives, operating parameters, and 
maintenance and production activities.  In this manner, each mode limits the facility's 
operational activities, based on their associated hazards, in order to safely and efficiently 
fulfill the process objectives. 

Included within the DWPF FSAR are the following facilities or cells, each of which performs 
its own distinct function in the DWPF process. 

 Chemical Process Cell (CPC) 

 Salt Process Cell (SPC) 

 Melter 

 Low Point Pump Pit (LPPP) 

 512-S (ARP) 

 Glass Waste Storage Buildings (GWSBs) (250-S and 251-S) 

 Cold Chemical Feed Area (422-S) 

 Waste Treatment Facility (980-S) 

 Failed Equipment Storage Vault (FESV) 

These individual facilities/cells, for the CPC/SPC and the LPPP, are separated into smaller 
process areas.  The facilities and/or process areas, as controlled by the TSRs, have process 
and/or safety aspects that mandate specific controls which differ from the other process areas.  
The list of process areas that are controlled by TSRs are: 

 Strip Effluent Feed Tank (SEFT) 

 Sludge Receipt and Adjustment Tank (SRAT) 

 Slurry Mix Evaporator (SME) 

 Melter Feed Tank (MFT) 

 Precipitate Reactor Feed Tank (PRFT) 

 Recycle Collection Tank (RCT) 

 Decontamination and Waste Treatment Tank (DWTT) 

 Melter 

 Low Point Pump Pit - Precipitate Pump Tank (LPPP-PPT) 

 Low Point Pump Pit - Sludge Pump Tank (LPPP-SPT) 

 Low Point Pump Pit – Recycle Pump Tank (LPPP-RPT) 

A discussion of the design features is contained in TSR Section 6.0. 
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The TSR-controlled process areas (as defined above) can be in any of four modes: Operation, 
Standby, Shutdown, or Deinventoried.  The DWTT process area can additionally be in 
Limited Processing mode.  Because there are a number of process areas, and their operation 
can be performed independently of other process areas, a separate mode designation can apply 
to each of the identified process areas.  Support systems that service several process areas will 
have a mode designation which is the same as the process area in the highest mode.  The 
mode designation for the entire facility will be designated by the process area in the highest 
mode.  The hierarchy of modes from highest to lowest is Operation, Limited Processing, 
Standby, and Shutdown.  Deinventory mode is a mode that may be entered for the purpose of 
removing jumpers or other equipment, including vessels, that cannot be performed within the 
envelope required by the TSR for Operation, Limited Processing, Standby, and Shutdown 
modes.  Entry into Deinventoried mode must be completed by an approved Deinventory Plan. 

The safety analysis has been completed for all facilities in Operation mode where the facility 
has the highest numbers of hazards or the highest probability of an accident.  Limited 
Processing mode in the DWTT is a reduced temperature mode where the DWTT can perform 
all operations that do not require steam heating.  Standby mode is defined as the mode which 
reduces the hazards and minimizes the equipment necessary to monitor the hazards.  In 
Standby mode the flammable fuel generation is reduced by prohibiting some defined transfers 
and instituting a maximum temperature requirement.  Shutdown mode further restricts the 
processing permitted in the process area and further reduces the hazard or probability of an 
accident.  Deinventoried mode will be defined in a Deinventory Plan, which will define 
conditions that do not require or have limited TSR control functions.  The specific modes are 
defined below.  Detailed discussion of the specific parameters is contained in Section 11.5. 

 
OPERATION 
MODE 

 
Operation mode is a mode in which the process area (SRAT, SME, 
SEFT, PRFT, MFT, RCT, DWTT, Melter, LPPP-SPT, LPPP-PPT, 
or LPPP-RPT) support system, and/or facility is capable of, or is 
presently performing its intended mission.  TSR-controlled 
material transfers, chemical additions, sludge and salt processing, 
feed preparation, and vitrification operation are permitted.  

Unless prohibited by an LCO (including the respective actions), 
limited maintenance activities and performance of SRs are 
permitted during Operation mode. 
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LIMITED 
PROCESSING 
MODE 

Limited Processing mode is a mode in which operation of the 
applicable process area (DWTT), support systems, and/or facility is 
restricted.  TSR-controlled material transfers, chemical additions, 
and decontamination activities are permitted. 

Unless prohibited by an LCO (including the respective actions), 
limited maintenance activities and performance of SRs are 
permitted during Limited Processing mode. 

The DWTT contents shall be < 70 oC.  Steam heating of the DWTT 
is prohibited. 
 

STANDBY MODE 

 

Standby mode is a mode in which operation of the process area 
(SRAT, SME, SEFT, PRFT, MFT, RCT, DWTT, Melter, LPPP-
SPT, LPPP-PPT, or LPPP-RPT) support system, and/or facility is 
restricted.  The affected TSR-related system shall be placed in a 
stable condition that is very unlikely to challenge LCOs or to result 
in an uncontrolled release of hazardous or radioactive material.  
Radioactive material is permitted in the process areas.  In addition, 
tank and process sampling and tank agitation are permitted except 
where specifically prohibited by an action.  Transfers from sumps 
are permitted except where specifically prohibited by an action for 
the receiving tank. 

 Maintenance activities and SRs may be performed during Standby 
mode unless prohibited by the individual LCO (including 
respective actions).  A Response Plan should be implemented if 
performance of maintenance activities require an operation that is 
prohibited in Standby mode. 

The following process area-specific requirements also apply during 
Standby mode: 
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 SRAT: The SRAT contents shall be < 70 oC. 

Cold feed chemical additions to the SRAT and/or steam 
heating of the SRAT is prohibited. 

Radioactive process transfers are permitted to and from 
the SRAT, except from the SEFT and PRFT.  Sampling 
of the contents of the SRAT and addition of water to the 
SRAT are permitted. 

SME: The SME contents shall be < 70 oC. 

Cold feed chemical additions to the SME and/or steam 
heating of the SME are prohibited. 

Radioactive process transfers to and from the SME, 
sampling of the contents of the SME, and the addition 
of water and spent frit to the SME are permitted. 

 SEFT: Cold feed chemical additions to the SEFT are 
prohibited. 

Radioactive process transfers to and from the SEFT, 
sampling of the contents of the SEFT, and addition of 
water to the SEFT are permitted.  

 PRFT: Cold feed chemical additions to the PRFT are 
prohibited. 

 Radioactive process transfers to and from the PRFT, 
sampling of the contents of the PRFT, and addition of 
water to the PRFT are permitted. 

 MFT: Cold feed chemical additions to the MFT are prohibited. 

Radioactive process transfers to or from the MFT, 
sampling of the contents of the MFT, and addition of 
water to the MFT are permitted. 

 RCT: Cold feed chemical additions to the RCT are prohibited. 

Chemical and radiological waste additions from lab 
drains are permitted. 

 Radioactive process transfers to or from the RCT, 
sampling of the contents of the RCT, and addition of 
water to the RCT are permitted. 
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 DWTT: The DWTT contents shall be < 70 oC. 

 Cold feed chemical additions to the DWTT and/or 
steam heating of the DWTT is prohibited. 

 Radioactive process transfers to or from the DWTT, 
sampling of the contents of the DWTT, and addition of 
water to the DWTT are permitted. 

 Melter: Radioactive process transfers (feeding) to the melter are 
prohibited. 

Melter heaters or other components may be temporarily 
deenergized or disabled for maintenance or other 
reasons. 

 LPPP-PPT: Radioactive process transfers to the LPPP-PPT are 
prohibited.  Radioactive process transfers from the 
LPPP-PPT are permitted.  Transfers from the sumps 
are permitted. 

LPPP-SPT: Radioactive process transfers to the LPPP-SPT are 
prohibited.  Radioactive process transfers from the 
LPPP-SPT are permitted.  Transfers from the sumps 
are permitted. 

LPPP-RPT: Radioactive process transfers to the LPPP-RPT are 
prohibited.  Radioactive process transfers from the 
LPPP-RPT are permitted.  Transfers from the sumps 
are permitted. 

 



 WSRC-SA-6 
 Rev 37 

November 2018 

11.4-6 

SHUTDOWN 
MODE 

Shutdown mode is a mode in which operation of the process area 
(SRAT, SME, SEFT, PRFT, MFT, RCT, DWTT, LPPP-SPT, 
LPPP-PPT, or LPPP-RPT) support system, and/or facility is 
stopped.  The affected process area shall be placed in a stable 
condition that is very unlikely to challenge LCOs or to result in an 
uncontrolled release of hazardous or radioactive material.  
Radioactive material is permitted in the process areas.  Transfers 
and processing of material in process areas are prohibited, except 
as allowed by an approved Response Plan, or as permitted by the 
actions.  Process sampling is permitted except where specifically 
prohibited by an action. 

Maintenance activities and SRs may be performed during 
Shutdown mode unless prohibited by the individual LCO 
(including respective actions).  A Response Plan should be 
implemented if performance of maintenance activities require an 
operation that is prohibited in Shutdown mode. 

The following process area-specific requirements also apply during 
Shutdown mode: 

SEFT, PRFT, SRAT, SME, MFT, RCT, and DWTT 

Transfers in and out of, cold feed chemical addition to, or steam 
heating of the process areas (i.e., SRAT, SME, SEFT, PRFT, MFT, 
RCT, and DWTT) are prohibited. 

Chemical and radiological waste additions from lab drains are 
permitted in the RCT. 

The SRAT, SME, and DWTT contents shall be less than or equal 
to 70 oC. 

Addition of water is permitted. 

 LPPP-PPT, LPPP-SPT, and LPPP-RPT 

Radioactive process transfers to and from LPPP-PPT, LPPP-SPT, 
and LPPP-RPT are prohibited. 
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DEINVENTORIED 
MODE 

Deinventoried mode is a mode that is entered to perform activities 
(e.g., removing jumpers or other equipment, including vessels) that 
cannot be performed within the framework required by the TSR for 
Operation, Limited Processing, Standby, and Shutdown modes.  
Entry into Deinventoried mode, and operations conducted while in 
this mode, shall be performed in accordance with an approved 
Deinventory Plan.  Administrative Controls detail additional 
requirements related to the development and implementation of 
Deinventory Plans. 
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11.5 TSR DERIVATION 

The following sections discuss in detail the bases and derivation of the TSRs.  This section is 
divided into major accident scenarios that were analyzed by the safety analysis in Section 9.4.  
Included in the major sections are discussions of all the accidents that make up the major 
groupings (e.g., CPC/SPC Vessels Explosions/Fire will contain SEFT, PRFT, SRAT, SME, 
SMECT, RCT, DWTT, and MFT explosion/fire scenarios.). 

11.5.1 EXPLOSION / FIRE OF THE CPC/SPC VESSEL(S) 

Chapter 9 of the FSAR states that an explosion in one of the CPC/SPC Vessels (SRAT, SME, 
SMECT concurrent with a SRAT or SME carryover, SEFT, PRFT, RCT, DWTT, or MFT) 
can occur from any of the following initiators, if no credit is taken for safety equipment or 
controls (coincident with an ignition source): 

 Failure of the CPC Primary Purge System 

- Mechanical failure or loss of power 
~ Tornado 

~ High Winds 

~ Earthquake 

~ Crane Load Drop Event 

~ Loss of Offsite Power 

~ Vehicle crash 

~ Non-Safety Related SSCs – Interaction Sources (piping, jumpers, or 
components identified as potential confined hydrogen sources) 

- Exceeding the CPC/SPC Vessel purge flow dilution capacity due to high 
hydrogen generation rate 

 Failure of the CPC Safety Grade Nitrogen Purge System 

- Mechanical Failure 
~ Vehicle crash 

~ Non-Safety Related SSCs – Interaction Sources (piping, jumpers, or 
components identified as potential confined hydrogen sources) 

 Failure to adequately agitate SEFT/PRFT contents prior to or during transfer to 
SRAT (Specific to SRAT explosion) 

 Failure of SRAT temperature and steam flow control or loss of boiling in the SRAT 
during transfer of SEFT/PRFT contents (Specific to SRAT explosion) 

 Failure of SEFT Temperature Controls (Specific to SEFT explosion) 

 Failure of PRFT Temperature Controls (Specific to PRFT explosion) 
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 Failure to control retained hydrogen in the SRAT, SME, or MFT. 

 Improper addition of antifoam into the SRAT or SME. 

Table 11.3-1 identifies the SSCs that must function to prevent/mitigate the CPC/SPC 
explosion as described in Chapter 9 and that were evaluated for TSR coverage. 

Section 9.4.2 states that, due to the chemistry of the CPC off-gas, an explosion/fire due to 
ammonium nitrate/high boiler organic is not credible and does not require any safety features 
(Ref. 6).  Therefore, there are no specific controls necessary for this initiating event. 

11.5.1.1 CPC Flammability Monitoring  (LCO 3.1.1) 

SRAT 

During Operation mode, due to the elevated temperatures allowed and the purge flowrate set 
for maintaining the flammable fuel concentration at less than or equal to 60% of the 
Composite Lower Flammability Limit (CLFL), NFPA 69 requires that the SRAT flammable 
fuel concentration be monitored and an interlock provided to reduce the flammable fuel being 
produced.  Therefore, LCO 3.1.1 requires the SRAT off-gas to be less than or equal to 60% of 
the CLFL and one of the Gas Chromatographs (GCs), its local indicator, and its associated 
interlock to be operable while in Operation mode.  The response time of the GC and its 
associated interlock, including instrument uncertainty, is such that, at a setpoint of 60% 
CLFL, the interlock will prevent a flammable mixture (i.e. 100% CLFL) from forming 
(assuming bounding hydrogen generation rates) (Ref. 9). 

The flammable fuel in the SRAT is hydrogen and organics.  Hydrogen is produced in the SRAT 
by the catalyzed decomposition of formic acid; to a lesser degree, hydrogen is produced by the 
radiolysis of water (organics contribute when present) in the slurry.  Thermolytic decomposition 
of slurry constituents is also a recognized mechanism for hydrogen generation.  Although 
thermolytic decomposition is possible at SRAT processing conditions, it is negligible compared 
to catalytic hydrogen generation (Ref. 162).  Organics are introduced by a) Isopar L in the Strip 
Effluent, which is transferred to the SRAT, and b) ADPs resulting from antifoam additions to the 
SRAT (Ref. 185).  Two gas chromatographs (GCs) are provided to determine the hydrogen 
concentrations in the SRAT off-gas system and calculate a CLFL based on a bounding value of 
Isopar L and ADPs. 

The FSAR states that interlocks shall prevent the SRAT vapor space from exceeding the 
CLFL.  NFPA 69 provides the guidance that the interlocks shall be set at ≤ 60% of the CLFL 
to prevent exceeding the flammable concentration.  The interlock setpoint of 60% has been 
shown to prevent the CLFL from being exceeded after incorporation of the instrument 
uncertainties, hydrogen generation rate uncertainties, and the response time of the interlocks 
(Ref. 9).  The GCs provide these important interlocks. 

To prevent exceeding the CLFL concentrations, the interlocks stop the addition of nitric and 
formic acids and steam flow.  Stopping the formic acid addition terminates the source 
reactants, which are required for the catalytic generation of hydrogen.  Stopping the steam 
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flow eliminates the addition of energy which is required for the endothermic reactions and 
further minimizes thermolytic decomposition of slurry constituents.  Stopping the addition of 
nitric acid ensures that excess nitric acid is not present, which could lead to excessive 
hydrogen generation when processing continues.  The remaining hydrogen generation 
mechanism is the radiolysis of the slurry, which is a significantly lower rate than catalytic 
generation.  The hydrogen produced by radiolytic decay is easily diluted with minimum purge 
flowrates.  The GC interlocks ensure the rate of hydrogen generation does not increase, 
thereby precluding the formation of a flammable vapor mixture.  Provided sufficient purge is 
still available, the hydrogen concentration will decrease once the interlock actions occur. 

Chapter 4 designates the GCs as safety significant equipment.  This classification is based on 
the controls (i.e., chemical addition controls, characterization of the hydrogen generation rate, 
purge flow requirements, etc.) that provide the primary assurance that the CLFL is not 
exceeded.  For this same reason (i.e., there are controls in place to prevent exceeding the 
CLFL), it has been determined that only one GC is required to be operational during 
processing of a SRAT batch.  This is supported by the accident analysis, which does not credit 
the GCs as a safety class line of defense, but rather as a defense-in-depth system. 

Further operator actions are in the TSRs to deenergize the spark sources (vessels agitator, 
sample pump and transfer pump) associated with the SRAT if the hydrogen concentration 
exceeds 80% of the CLFL.  This action is required to remove possible spark sources prior to 
reaching a flammable mixture.  The 80% CLFL value is chosen to provide a reasonable time 
period in which operators could respond prior to the vapor reaching flammable levels.  The 
basis for this response time is that the interlocks and alarms react at the 60% CLFL level, that 
operators will be monitoring the process continuously from this point on, and that the actions 
can be initiated from the DCS. 

The flammability value used for determining compliance with the SRAT LCO shall be a CLFL 
which includes the effect of hydrogen and other flammable gases.  The GC measures the 
hydrogen concentration (Ref. 12). 

This requirement is applicable for Operation mode when the temperature of the SRAT contents 
is greater than 70 oC, which results in higher hydrogen generation rates.  The GCs are not 
required in Standby or Shutdown modes, since the SRAT flammable concentration is 
maintained less than or equal to 25% CLFL by the purge systems and Standby/Shutdown 
temperature requirements (Ref. 159, 185).  Per NFPA 69, controlling the flammable 
concentration to less than 25% CLFL does not require monitoring the concentration (Ref. 7). 

SME 

During Operation mode, elevated temperatures in the SME are permitted.  Since the purge 
flowrate is set for maintaining the flammable fuel concentration at less than or equal to 60% 
of the CLFL, NFPA 69 requires that the SME flammable fuel concentration be monitored and 
an interlock provided that will reduce the flammable fuel being produced upon reaching the 
60% level.  Therefore, LCO 3.1.1 requires the SME vapor space to be less than or equal to 
60% of the CLFL and one of the GCs, its local indicator, and associated interlock to be 
operable while in Operation mode.  The response time of the GC and its associated interlock, 
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including instrument uncertainty, is such that, at a setpoint of 60% CLFL, the interlock will 
prevent a flammable mixture (i.e. 100% CLFL) from forming (assuming bounding hydrogen 
generation rates) (Ref. 9). 

The flammable fuel in the SME is hydrogen and ADPs.  Hydrogen is produced in the SME 
primarily by the catalytic decomposition of formic acid; to a lesser degree, hydrogen is produced 
by the radiolysis of water (organics contribute when present) in the slurry.  Thermolytic 
decomposition of slurry constituents is also a recognized mechanism for hydrogen generation.  
Although thermolytic decomposition is possible at SME processing conditions, it is negligible 
compared to catalytic hydrogen generation (Ref. 162).  ADPs are introduced from antifoam 
additions to the SME. Two GCs are provided to determine the hydrogen concentrations in the 
SME Off-gas system and calculate a CLFL based on a bounding value of ADPs  
(Ref. 185).  
 
The FSAR states that interlocks shall prevent the SME vapor space from exceeding the CLFL.  
NFPA 69 provides the guidance that the interlocks shall be set at < 60% of the CLFL to 
prevent exceeding the flammable concentration.  Setting the interlock at 60% accounts for the 
instrument uncertainties, hydrogen generation rate uncertainties, and the response time of the 
interlocks to ensure the CLFL is not exceeded (Ref. 9).  The GCs provide the interlocks. 

To prevent exceeding the CLFL concentrations, the interlocks stop the addition of nitric and 
formic acids, process frit slurry, and steam flow.  Stopping the addition of formic acid, 
including the addition of process frit slurry (the process frit slurry contains formic acid), stops 
the source reactants that are required for the catalytic generation of hydrogen.  Stopping the 
steam flow eliminates the addition of energy, which is required for the endothermic reactions 
and further minimizes thermolytic decomposition of slurry constituents.  The remaining 
hydrogen generation mechanism is the radiolytic decay of the slurry, which is at a 
significantly lower rate than catalytic generation.  The hydrogen produced by radiolytic decay 
is easily diluted with minimum purge flowrates.  The GC interlocks ensure the rate of 
hydrogen generation does not increase, thereby precluding the formation of a flammable 
vapor mixture.  Provided sufficient purge is still available, the hydrogen concentration will 
decrease once the interlock actions occur. 

Chapter 4 designates the GCs as safety significant equipment.  This classification is based on 
the controls (i.e., chemical addition control, characterization of the hydrogen generation rate, 
etc.) that provide the primary assurance that the CLFL is not exceeded.  For this same reason 
(i.e., there are numerous controls in place to prevent exceeding the CLFL), it has been 
determined that only one GC is required to be operational during processing of a SME batch.  
This is supported by the accident analysis which does not credit the GCs as a safety class line 
of defense but rather a defense-in-depth system. 

Further actions in the TSRs require the operator to deenergize the spark sources associated 
with the SME if the hydrogen concentration exceeds 80% of the CLFL.  This action is 
required to remove possible sparks sources prior to reaching a flammable mixture.  The 80% 
CLFL value was chosen to provide a time period in which operators could respond prior to 
being flammable.  The basis for this response time is that the interlocks and alarms react at the 
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60% CLFL level, that operators will be monitoring the process continuously from this point 
on, and that the actions can be initiated from the DCS. 

The flammability value used for determining compliance with the SME LCO shall be a CLFL 
which includes the effect of hydrogen and other flammable gases. 

This requirement is applicable for Operation mode since that is when the chemical additions 
which could overcome the purge (nitric and formic acids, including process frit slurry) are 
performed.  It is also when the temperature of the SME contents is greater than 70 oC which 
results in higher hydrogen generation rates.  The GCs are not required in Standby or 
Shutdown modes, since the SME flammable concentration is maintained less than or equal to 
25% CLFL by the purge systems and the Standby/Shutdown temperature requirements  
(Ref. 160, 185).  Per NFPA 69, controlling the flammable concentration to less than 25% 
CLFL does not require monitoring of the concentration (Ref. 7). 

11.5.1.1.1 VERIFICATION OF SRAT OFF-GAS FLAMMABLE FUEL 
CONCENTRATION (SR 4.1.1.1) 

LCO 3.1.1 requires a surveillance of the SRAT off-gas flammable fuel concentration to verify 
that it is less than or equal to 60% of the CLFL.  This is accomplished by manual verification 
of the concentration at the Local Control Station, on a routine basis.  This verification also 
acts as a means to ensure that the interlock does not fail to function. 

11.5.1.1.2 VERIFICATION OF SME OFF-GAS FLAMMABLE FUEL 
CONCENTRATION (SR 4.1.1.2) 

LCO 3.1.1 requires a surveillance of the SME off-gas flammable fuel concentration to verify 
that it is less than or equal to 60% of the CLFL.  This is accomplished by manual verification 
of the concentration at the Local Control Station on a routine basis.  This verification also acts 
as a means to ensure that the interlock does not fail to function. 

11.5.1.1.3 CALIBRATION OF THE SRAT GAS CHROMATOGRAPHS (SR 4.1.1.3) 

To provide the necessary level of assurance that the SRAT GCs are operable prior to start of a 
SRAT batch, the GC hydrogen monitoring and CLFL interlock and signal are calibrated at a 
surveillance frequency based on operating experience with these types of instruments.  

The calibration includes, as a minimum, verification of the entire SRAT GC CLFL loop.  The 
loop consists of all instrumentation used to provide indication to the Local Control Station and 
DCS. 

11.5.1.1.4 CALIBRATION OF THE SME GAS CHROMATOGRAPHS (SR 4.1.1.4) 

To provide the necessary level of assurance that the SME GCs are operable prior to start of a 
SME batch, the GC hydrogen monitoring and LFL interlock and signal are calibrated at a 
surveillance frequency based on operating experience with these types of instruments. 
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The calibration includes, as a minimum, the verification of the entire SME GC loop.  The loop 
consists of all instrumentation used to provide indication to the Local Control Station, and 
DCS. 

11.5.1.1.5 LOOP TEST SRAT GAS CHROMATOGRAPH INTERLOCKS 
(SR 4.1.1.5) 

The LFL interlock ensures that a flammable mixture does not form in the SRAT vapor space, 
thus preventing a possible SRAT explosion.  This Loop Test, as a minimum, simulates a high 
LFL signal and verifies that the respective components receive the signal to actuate (e.g., 
valves close).  Actual verification of the component operation is not required to meet this 
Surveillance Requirement since the components are tested and controlled under LCO 3.1.6. 

11.5.1.1.6 LOOP TEST SME GAS CHROMATOGRAPH INTERLOCKS (SR 4.1.1.6) 

The LFL interlock ensures that a flammable mixture does not form in the SME vapor space, 
thus preventing a possible SME explosion.  This Loop Test, as a minimum, simulates a high 
LFL signal and verifies that the respective components receive the signal to actuate (e.g., 
valves close).  Actual verification of the component operation is not required to meet this 
Surveillance Requirement since the components are tested and controlled under LCO 3.1.6. 

11.5.1.2 Deleted 

11.5.1.3 SRAT, SME, SMECT, and DWTT Flammability Control - Operation 
(LCO 3.1.3) 

While this section describes hydrogen and as applicable Isopar L related to vessel purge 
requirements, antifoam has been shown to degrade into flammable ADPs.  The ADPs (HMDSO, 
TMS, and Propanal) have been evaluated in the applicable vessels (SRAT, SME, and SMECT) 
to ensure that the purge strategy still protects the flammability limits described (Ref. 185).  This 
includes reducing the maximum catalytic production term at boiling to 0.15 lb/hr/6000 gallons as 
protected by the WAC SAC.  Recovery times and turnover volumes for the SMECT, described 
below, explicitly account for ADPs. 
 
The purge requirements for the SRAT, SME, and SMECT during operation are based on the 
hydrogen and other flammables present in the vapor space.  These results were documented in 
References 159, 160, and 161.  The design basis radiolytic and catalytic rates for hydrogen have 
been determined and documented in Reference 162.  The design basis rates presented in 
Reference 162 do not account for either thermolytic hydrogen generation or organics 
contribution to radiolytic hydrogen generation.  The facility WAC ensures that when waste 
streams are combined in a tank, the radiolytic hydrogen generation rate (including organics 
contribution) does not exceed the radiolytic hydrogen generation rate used to calculate purge 
requirements for DWPF vessels. 
 
The MCU waste stream incorporates an organic compound (Isopar L) into the process.  Isopar 
L concentration in the Strip Effluent Stream from MCU and potentially from the MST/Sludge 
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Solids Stream out of the PRFT will be controlled by the WAC, SEFT Dilution Program and 
engineering controls in the SEFT and PRFT, such that the concentration of Isopar L in the 
feed stream from these vessels to the SRAT is small.  SRAT controls, i.e., verification of 
boiling, minimum SRAT temperature, metered flow to SRAT provided by orifices (passive 
design features) in SEFT and PRFT pump discharges, and minimum steam flow rate to the 
SRAT will ensure that the Isopar L will be stripped from the process and removed via the 
purge and ventilation system.  The steam from the SRAT, the SRAT purge flow, plus the 
purge flows from the other process vessels will provide sufficient dilution of the organic at the 
concentration protected by the WAC and SEFT Dilution Program such that it is removed 
completely without condensation by the ventilation system.  Therefore, there will be no 
carryover of Isopar L into DWPF process vessels downstream of the SRAT and the SRAT, 
SME and SMECT purge flows as described below remain conservative.   

The purge requirements for the DWTT during operation are based on flammable vapors 
produced as described in Ref. 163, which is consistent with Accident Analysis calculations 
performed. 

SRAT 

For the purge systems (CPC Primary Purge System and CPC Safety Grade Nitrogen Purge 
System) to maintain the SRAT vapor space less than a flammable concentration, a minimum 
purge flowrate must be specified.  This LCO provides the purge value at which the flammable 
fuel concentration will be less than 60% CLFL for the bounding conditions in the SRAT as 
required by NFPA 69 (Ref. 7).   

If the purge flowrate drops below the required minimum, manual and/or interlock actions are 
taken to reduce the hydrogen generation by stopping transfers including chemical addition 
into the vessel and isolating the steam.  The CPC Safety Grade Nitrogen Purge System will 
actuate if the pressure of the system is the cause of the low flow.  Actions shall be taken 
immediately to restore as a minimum the STANDBY purge flowrate.  These actions will 
prevent the flammable concentration from exceeding the CLFL, since the purge value is based 
on bounding generation rates of hydrogen and Isopar L. 

The hydrogen generation rate used to determine the required flow is a combination of the 
design basis catalytic and radiolytic hydrogen production rates of a tank at overflow liquid 
volume (Ref. 159); thermolytic hydrogen generation is considered negligible in the SRAT 
when compared to the dominant catalytic mechanism (Ref. 162).  Maximizing the tank liquid 
volume results in maximum hydrogen production and minimum vapor volume.  This produces 
worst case vapor concentrations.  The design basis catalytic hydrogen production is 0.65 lb/hr 
for 6000 gallons of solution (Ref. 164). 

Design basis radiolytic hydrogen generation for the SRAT was determined in Reference 162 
based on R-values (hydrogen generation rate due to radiation dose to the waste and the 
concentration of any hydrogen scavengers that may be present).  Design basis radiolytic 
hydrogen generation rates presented in Reference 162 are not modified to account for 
organics contribution.  The facility WAC ensures that when waste streams are combined in 
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the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

The design basis hydrogen generation is then combined with the maximum Isopar L vapor 
concentration.  The Isopar L vapor concentration is based on the maximum SE addition rate 
and concentration of Isopar L.  All the possible Isopar L vapor is assumed to be released as it 
enters the SRAT. 

An evaluation was performed to account for seismically induced leakage from the purge 
supply jumpers, downstream of the flow indicator and prior to entry into the vessel and 
determined that there was no leakage from the purge jumper for the SRAT (Ref. 174).  The 
purge flow limit is 186 scfm (Ref. 167).  

The SRAT purge monitoring equipment includes the local indicators and the interlock flow 
switches.  The equipment used to monitor this parameter is contained in LCO 3.1.6. 

The CPC Primary Purge System is required by this LCO to be supplying the purge.  The 
safety analysis assumes, during Operation mode, that the CPC Primary Purge System is 
supplying the flow prior to the initiating event.  Failure of the CPC Safety Grade Nitrogen 
Purge System and the CPC Primary Purge System would have to occur to result in 
development of an explosive mixture. 

SME 

For the purge systems (CPC Primary Purge System and CPC Safety Grade Nitrogen Purge 
System) to maintain the SME vapor space flammable fuel concentrations at less than a 
flammable concentration, a minimum purge flowrate must be specified.  This LCO provides 
the purge value at which the flammable fuel concentration will be less than 60% CLFL for the 
bounding conditions in the SME as required by NFPA 69 (Ref. 7).  

If the purge flowrate drops below the required minimum, manmual and/or interlock actions 
are taken to reduce the hydrogen generation by stopping transfers into the vessel and isolating 
the steam.  The CPC Safety Grade Nitrogen Purge System will actuate if the pressure of the 
system is the cause of the low flow.  Actions shall be taken immediately to restore, as a 
minimum, the Standby mode purge flowrate.  These actions will prevent the flammable 
concentration from exceeding the CLFL, since the purge value is based on bounding 
generation rates of hydrogen. 

The hydrogen generation rate used to determine the required flow is a combination of the 
design basis catalytic and radiolytic hydrogen production rates of a tank at overflow liquid 
volume (Ref. 160); thermolytic hydrogen generation is considered negligible in the SME when 
compared to the dominant catalytic mechanism (Ref. 162).  Maximizing the tank liquid volume 
results in maximum hydrogen production and minimum vapor volume.  This produces worst 
case vapor concentrations.  The design basis catalytic hydrogen production is 0.223 lb/hr for 
6000 gallons of solution (Ref. 164).  Design basis radiolytic hydrogen generation for the SME 
was determined in Reference 162 based on R-values (hydrogen generation rate due to radiation 
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dose to the waste and the concentration of any hydrogen scavengers that may be present).  
Design basis radiolytic hydrogen generation rates presented in Reference 162 are not modified 
to account for organics contribution.  The facility WAC ensures that when waste streams are 
combined in the tank, the radiolytic hydrogen generation rate (including organics contribution) 
does not exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

The design basis hydrogen generation is then conservatively combined with an Isopar L vapor 
concentration, although Isopar L is not present in the SME under the current process flowsheet.  
The Isopar L concentration is based on an assumed SE addition rate to the SME and 
concentration of Isopar L.  All of the possible Isopar L vapor is assumed to be released as it 
enters the SME. 

An evaluation was performed to account for seismically induced leakage from the purge 
supply jumpers, downstream of the flow indicator and prior to entry into the vessel and 
determined that there was no leakage from the SME purge flow jumper (Ref. 174).  The purge 
flow limit is 72 scfm (Ref. 167).  

The SME purge monitoring equipment includes the local indicators and the interlock flow 
switches.  The equipment used to monitor this parameter is contained in LCO 3.1.6. 

The Primary Purge System is required by this LCO to be supplying the purge.  The safety 
analysis assumes, during Operation mode, that the Primary Purge System is supplying the 
flow prior to the initiating event.  Failure of the CPC Safety Grade Nitrogen Purge System 
and the CPC Primary Purge System would have to occur to result in development of an 
explosive mixture. 

SMECT 

For the purge systems (CPC Primary Purge System and CPC Safety Grade Nitrogen Purge 
System) to maintain the SMECT vapor space flammable fuel concentrations at less than a 
flammable concentration, a minimum purge flowrate must be specified.  This LCO provides 
the purge value at which the flammable fuel concentration will be less than 95% LFL for 
hydrogen for the bounding conditions in the SMECT.  For nominal operations, this same 
purge will maintain the flammable fuel concentration less than 25% LFL for hydrogen as 
required by NFPA 69 (Ref. 7).  

If the purge flowrate drops below the required minimum, actions are taken to stop transfers 
and isolate the steam into the SRAT and SME.  The CPC Safety Grade Nitrogen Purge 
System will actuate if the pressure of the system is the cause of the low flow.  Actions shall be 
taken within the recovery times calculated for the SMECT to restore the minimum flow rate.  
These actions will prevent the flammable concentration from exceeding the LFL, since the 
purge value is based on bounding generation rates of hydrogen. 

This LCO requires the purge to be restored within the recovery time.  The recovery time is the 
time it takes to reach a flammable concentration upon loss of purge.  The recovery time was 
calculated (Ref. 192) for specific vessel liquid volumes and temperatures based on the R-
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value (hydrogen generation rate due to radiation dose to the waste and the concentration of 
any hydrogen scavengers that may be present).  Calculations determined the initial 
concentration based on temperature and purge, that protected hydrogen generation rates were 
present (calculated from the previous discussed methodology), that other flammables were 
present in the vessel vapor space, and that the vessel was perfectly sealed (no leakage).  The 
recovery times are the times to reach 100% CLFL using the above assumptions.  To ensure 
the recovery times are valid following a loss or reduction of purge below the minimum, the 
vessel’s vapor space must be purged for a minimum purge volume which is determined based 
on the vessel’s liquid temperature and volume (Ref. 192).  If the loss or reduction of purge is 
restored in five minutes or less, maintaining the minimum required purge flow volume for 
twenty minutes satisfies the required minimum purge volume (Ref. 192).  

The hydrogen generation rate used to determine the required flow is a combination of the 
design basis catalytic and radiolytic hydrogen production rates of bounding inventories and 
temperatures of 7,500 gallons of SRAT Stream and 3,763 gallons of Condensate Stream at 

50
o
C for 25% LFL calculations and overflow volume of SRAT Stream at 70 

o
C for 95% LFL.  

The catalytic generation rate is based on potential carryover from the SRAT, which bounds 
the carryover from the SME (Ref. 164).  As discussed for the SRAT and SME, the facility 
WAC ensures that when waste streams are combined in the tank, the radiolytic hydrogen 
generation rate (including organics contribution) does not exceed the radiolytic hydrogen 
generation rate used to calculate purge requirements. 

An evaluation was performed to account for seismically induced leakage from the purge 
supply jumpers, downstream of the flow indicator, and prior to entry into the vessel and 
determined that there was no leakage from the SMECT purge flow jumper (Ref. 174).  The 
purge flow limit is 8.5 scfm (Ref. 167).  

The SMECT purge monitoring equipment includes the local indicators.  The equipment used 
to monitor this parameter is contained in LCO 3.1.6. 

The Primary Purge System is required by this LCO to be supplying the purge.  The safety 
analysis assumes, during Operation mode, that the Primary Purge System is supplying the 
flow prior to the initiating event.  Failure of the CPC Safety Grade Nitrogen Purge System 
and the CPC Primary Purge System (in conjunction with an existing carryover into the 
SMECT) would have to occur to result in development of an explosive mixture. 

DWTT 

For the purge systems (CPC Primary Purge System and CPC Safety Grade Nitrogen Purge 
System) to maintain the DWTT vapor space flammable fuel concentrations at less than a 
flammable concentration, a minimum purge flowrate must be specified.  This LCO provides 
the purge value at which the flammable fuel concentration will be less than 25% CLFL for the 
bounding conditions in the DWTT as required by NFPA 69 (Ref. 7).  

If the purge flowrate drops below the required minimum, actions are taken to stop transfers 
and isolate the steam into the DWTT.  The CPC Safety Grade Nitrogen Purge System will 
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actuate if the pressure of the system is the cause of the low flow.  Actions shall be taken 
immediately to restore, as a minimum, the Standby mode purge flowrate.   These actions will 
prevent the flammable concentration from exceeding the CLFL, since the purge value is based 
on bounding generation rates of hydrogen and a maximum presence of Isopar L. 

The hydrogen generation rate used to determine the required flow is a combination of the 
design basis catalytic and radiolytic hydrogen production rates of the DWTT Stream at 
overflow volume as described in Reference 163.  Additionally, Reference 163 accounts for 
the presence of a small amount of Isopar L.  Maximizing the tank liquid volume results in 
maximum hydrogen production and minimum vapor volume.  This produces worst case vapor 
concentrations.  The design basis catalytic hydrogen production for the SRAT Stream 
component of the DWTT Stream is 0.65 lb/hr for 6000 gallons of SRAT Stream material 
(Ref. 164).  

Design basis radiolytic hydrogen generation rates for the DWTT Stream were determined in 
Reference 162 based on the R-values (hydrogen generation rate due to radiation dose to the 
waste and the concentration of any hydrogen scavengers that may be present).  Design basis 
radiolytic hydrogen generation rates presented in Reference 162 are not modified to account 
for organics contribution.  The facility WAC ensures that when waste streams are combined 
in the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

The purge value, calculated to limit the flammable concentration to 25% of the CLFL, was 
then increased to account for possible leakage from the purge supply jumpers, downstream of 
the flow indicator and prior to entry into the vessel.  This leakage rate is based on the Hanford 
connector leakage following a design basis earthquake which resulted in a maximum square-
inch equivalent opening of 0.08 sq. in. for the connection to the tank and zero sq. in. for the 
connection to the wall (Ref. 154).  The leakage rate for the DWTT is also based on a vessel 
pressure, which was determined from the design of the installed conservation vent on the 
vessel.  Allowing for the leakage rate associated with the opening (Ref. 154), the resulting 
purge flow limit is 53 scfm (Ref. 167).  

The DWTT purge monitoring equipment only includes local indicators.  The equipment used 
to monitor this parameter is contained in LCO 3.1.6. 

The Primary Purge System is required by this LCO to be supplying the purge.  The safety 
analysis assumes, during Operation mode, that the Primary Purge System is supplying the 
flow prior to the initiating event.  Failure of the CPC Safety Grade Nitrogen Purge System 
and the CPC Primary Purge System would have to occur to result in development of an 
explosive mixture. 

CPC Purge Header 

The CPC Purge header pressure is monitored to ensure that the CPC Primary Purge System is 
supplying the purge.  The primary purge source will continue to supply the purge header until 
the pressure in the purge header falls below the pressure of the Safety Grade nitrogen supply 
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source.  At this point, the pressure control valve in the Safety Grade nitrogen supply line opens 
to allow the safety grade purge supply to the process vessels.  The CPC Purge header is 
maintained at greater than or equal to 72 psig, which is higher than the actuation pressure of the 
Safety Grade nitrogen supply system plus the instrument uncertainty.   

11.5.1.3.1 VERIFICATION OF THE SRAT PURGE FLOW (SR 4.1.3.1) 

The SRAT purge flow ensures the flammable fuel concentration does not exceed 60% of 
CLFL.  Since LCO 3.1.3 requires a minimum purge to the SRAT, verification on a routine 
basis is required.  This manual verification will also act as a means of verifying that the 
interlock does not fail to function.  The interlock is controlled in LCO 3.1.6. The surveillance 
frequency is based on detection of degraded purge flow due to a plugged filter.  Any pluggage 
would occur gradually and would be detected by the surveillance prior to reduction of the 
flow below the purge flow limit. 

11.5.1.3.2 VERIFICATION OF THE SME PURGE FLOW (SR 4.1.3.2) 

The SME purge flow ensures the flammable fuel concentration does not exceed 60% of 
CLFL.  Since LCO 3.1.3 requires a minimum purge to the SME, manual verification on a 
routine basis is required.  This manual verification will also act as a means of verifying that 
the interlock does not fail to function.  The interlock is controlled in LCO 3.1.6.  The 
surveillance frequency is based on detection of degraded purge flow due to a plugged filter.  
Any pluggage would occur gradually and would be detected by the surveillance prior to 
reduction of the flow below the purge flow limit. 

11.5.1.3.3 VERIFICATION OF THE SMECT PURGE FLOW (SR 4.1.3.3) 

The SMECT purge flow ensures the flammable fuel concentration does not exceed 95% of 
LFL for hydrogen.  Since LCO 3.1.3 requires a minimum purge to the SMECT, manual 
verification on a routine basis is required.   

11.5.1.3.4 VERIFICATION OF THE CPC PURGE HEADER PRESSURE (SR 4.1.3.4) 

This verification ensures that the required purge is from the Primary Purge system and thus 
the purge from the Safety Grade purge system is not being used.  Since LCO 3.1.3 requires a 
minimum purge header pressure, manual verification on a routine basis is required.    

11.5.1.3.5 CALIBRATION OF THE CPC PURGE HEADER PRESSURE 
INDICATOR (SR 4.1.3.5) 

LCO 3.1.3 requires a minimum purge header pressure to ensure that the required purge is 
from the Primary Purge system.  This SR ensures calibration of the pressure indicator and that 
the instrument reads within its uncertainty requirements.  
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11.5.1.3.6 VERIFICATION OF THE DWTT PURGE FLOW (SR 4.1.3.6) 

The DWTT purge flow ensures the flammable fuel concentration does not exceed 25% of 
CLFL.  Since LCO 3.1.3 requires a minimum purge to the DWTT, verification on a routine 
basis is required.  The surveillance frequency is based on detection of degraded purge flow 
due to a plugged filter.  Any pluggage would occur gradually and would be detected by the 
surveillance prior to reduction of the flow below the purge flow limit. 

11.5.1.4 SRAT, SME, SMECT, and DWTT Flammability Control – Limited Processing, 
Standby, and Shutdown (LCO 3.1.4) 

While this section describes hydrogen and as applicable Isopar L related to vessel purge 
requirements, antifoam has been shown to degrade into flammable ADPs.  The ADPs (HMDSO, 
TMS, and Propanal) have been evaluated in the applicable vessels (SRAT, SME, and SMECT) 
to ensure that the purge strategy still protects the flammability limits described (Ref. 185).  This 
includes reducing the maximum catalytic production term at boiling to 0.15 lb/hr/6000 gallons as 
protected by the WAC SAC.  Recovery times and turnover volumes for each respective vessel, 
described in the following sections, explicitly account for ADPs (Ref. 192). 
 

The purge requirements for the SRAT, SME, and SMECT during standby and shutdown are 
based on the hydrogen present in the vapor space.  These design basis results were 
documented in References 159, 160, and 161.  The radiolytic and catalytic rates for hydrogen 
generation have been determined and documented in Reference 162.  The design basis rates 
presented in Reference 162 do not account for either thermolytic hydrogen generation or 
organics contribution to radiolytic hydrogen generation.  The facility WAC ensures that when 
waste streams are combined in a tank, the radiolytic hydrogen generation rate (including 
organics contribution) does not exceed the radiolytic hydrogen generation rate used to 
calculate purge requirements for DWPF vessels. 

The MCU waste stream incorporates an organic compound (Isopar L) into the process.  Isopar 
L concentration in the Strip Effluent Stream from MCU and potentially from the MST/Sludge 
Solids Stream out of the PRFT will be controlled by the WAC, SEFT Dilution Program and 
engineering controls in the SEFT and PRFT, such that the concentration of Isopar L in the 
feed stream from these vessels to the SRAT is small.  SRAT controls, i.e., verification of 
boiling, minimum SRAT temperature, metered flow to SRAT provided by orifices (passive 
design features) in SEFT and PRFT pump discharges, and minimum steam flow rate to the 
SRAT will ensure that the Isopar L will be stripped from the process and removed via the 
purge and ventilation system.  The steam from the SRAT, the SRAT purge flow, plus the 
purge flows from the other process vessels will provide sufficient dilution of the organic at the 
concentration protected by the WAC and SEFT Dilution Program such that it is removed 
completely without condensation by the ventilation system.  Therefore, there will be no 
carryover of Isopar L into DWPF process vessels downstream of the SRAT and the SRAT, 
SME and SMECT purge flows as described below remain conservative. 



 WSRC-SA-6 
 Rev 37 

November 2018 

11.5-14 

The purge requirements for the DWTT during limited processing, standby, and shutdown are 
based on flammable vapors produced as described in Ref. 163, which is consistent with 
Accident Analysis calculations performed. 

SRAT 

The safety analysis assumes, as long as the purge system supplies required purge to the SRAT, 
an explosion does not occur in the SRAT vapor space.  In Standby and Shutdown modes, LFL 
monitoring of the SRAT vapor space is not provided.  Therefore, to ensure that a flammable 
mixture does not form in the vessel vapor space, the hydrogen concentration will be maintained 
at ≤ 95% of the LFL for hydrogen.  This is acceptable, since boiling conditions were used in 
the determination of the minimum purge. 

While in Standby or Shutdown mode, if the purge flowrate drops below the minimum 
required to maintain the vessel vapor space less than 95% of the LFL, the minimum purge 
flowrate shall be restored within the recovery time associated with the vessel’s conditions.  
These actions prevent the vapor space from reaching 100% of the LFL (Ref. 159).  The 
flammable concentration is actually maintained to less than 25% LFL by this purge and the 
mode definition temperature (Ref. 185). 

The hydrogen generation used to determine the required flow is a combination of the design 
basis catalytic and radiolytic hydrogen production of a tank at overflow liquid volume; 
thermolytic hydrogen generation is considered negligible in the SRAT when compared to the 
dominant catalytic mechanism (Ref. 162).  Maximizing the tank liquid volume results in 
maximum hydrogen production and minimum vapor volume.  This produces worst case vapor 
concentrations.  The design basis catalytic hydrogen production is based on the following 
calculation (Ref. 164): 

[H2]
[H2]max

   = 1.958 x 10-4 exp (8.331 x 10-2 T(oC)) 

where  [H2]max =  0.65 lb/hr at boiling for 6000 gallons  
 T(oC) = Temperature of the liquid. 

This equation is only valid up to temperatures of 102.5oC. For temperatures above 102.5oC 
(i.e., 105oC), the hydrogen generation rate is assumed to be the maximum or equal to the 
maximum hydrogen generation rate. 

A temperature of 70 oC is used to demonstrate a hydrogen concentration of < 25% of LFL 
based on the definition of Standby and Shutdown modes.  The purge flow rate in Standby also 
protects a hydrogen concentration of ≤ 95% of LFL at the operating temperature (boiling). 

Design basis radiolytic hydrogen generation for the SRAT was determined in Reference 162 
based on R-values (hydrogen generation rate due to radiation dose to the waste and the 
concentration of any hydrogen scavengers that may be present).  Design basis radiolytic 
hydrogen generation rates presented in Reference 162 are not modified to account for 
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organics contribution.  The facility WAC ensures that when waste streams are combined in 
the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

A purge flow rate was calculated to dilute the design basis hydrogen generation to less than or 
equal to 95% LFL (Ref. 159).  An evaluation was performed to account for seismically 
induced leakage from the purge supply jumpers downstream of the flow indicator and prior to 
entry into the vessel and determined that there was no leakage from the SRAT purge flow 
jumper (Ref. 174).  The purge flow limit is 112 scfm (Ref. 167).  

The SRAT purge monitoring equipment includes the local indicators and the interlock flow 
switches.  The equipment used to monitor this parameter is contained in LCO 3.1.6. 

This LCO allows the purge flow to be supplied by any source. This is acceptable since the 
hydrogen generation rate is reduced and the combustible concentration is maintained at 25% 
LFL (Refs. 159, 185). The CPC Safety Grade Nitrogen Purge System is required to be 
operable in these modes by LCO 3.1.6. Not requiring the primary system to be supplying the 
purge at all times allows for maintenance of the system with little risk of failure of the safety 
systems.  

This LCO also defines the time it takes to reach a flammable concentration upon loss of purge 
(recovery time).  The recovery time was calculated (Ref. 192) for specific vessel liquid 
volumes and temperatures based on the catalytic hydrogen generation and the radiolytic 
hydrogen generation (using the R-value method to calculate radiolytic hydrogen generation 
rate due to radiation dose to the waste and the concentration of any hydrogen scavengers that 
may be present).  Calculations determined the initial concentration based on temperature and 
purge, that protected hydrogen generation rates were present (calculated from the previous 
discussed methodology), that other flammables were present in the vessel vapor space, and 
that the vessel was perfectly sealed (no leakage).  The recovery times are the times to reach 
100% LFL using the above assumptions.  To ensure the recovery times are valid, following a 
loss or reduction of purge below the minimum, the vessel’s vapor space must be purged for a 
minimum purge volume, which is determined based on the bounding temperature and volume 
(Ref. 192). If the loss or reduction of purge is restored in five minutes or less, maintaining the 
minimum required purge flow volume for twenty minutes satisfies the required minimum 
purge volume (Ref. 192).  

Since the recovery times are based on conservative calculations and operating procedures 
assure verification of tank quantities during transfers, the tank levels used as a basis for the 
recovery times do not include the instrument uncertainty of the tank level indicators 
(Ref. 159).  Level instruments are ensured to be reliable by inclusion in the IPI or M&TE 
program. 

SME 

The safety analysis assumes, as long as the purge system supplies required purge to the SME, 
an explosion does not occur in the SME vapor space.  In Standby and Shutdown modes, 
monitoring of the SME vapor space is not provided.  Therefore, to ensure a flammable 



 WSRC-SA-6 
 Rev 37 

November 2018 

11.5-16 

mixture does not form in the vessel vapor space, the hydrogen concentration will be 
maintained at < 95% of the LFL for hydrogen.  This is acceptable, since boiling conditions 
were used in the determination of the minimum purge. 

While in Standby or Shutdown mode, if the purge flowrate drops below the minimum 
required to maintain the vessel vapor space less than 95% of the LFL, the minimum purge 
flowrate shall be restored within the recovery time associated with the vessel’s conditions.  
These actions prevent the vapor space from reaching 100% of the LFL (Ref. 160).  The 
flammable concentration is actually maintained to less than 25% LFL by this purge and the 
mode definition temperature (Ref. 185). 

The hydrogen generation used to determine the required flow is a combination of design basis 
catalytic and radiolytic hydrogen production of a tank at overflow liquid volume; thermolytic 
hydrogen generation is considered negligible in the SME when compared to the dominant 
catalytic mechanism (Ref. 162).  Maximizing the tank liquid volume results in maximum 
hydrogen production and minimum vapor volume.  This produces worst case vapor 
concentrations.  The design basis catalytic hydrogen production is based on the following 
calculation (Ref. 164): 

[H2]
[H2]max

   = 1.958 x 10-4 exp (8.331 x 10-2 T(oC)) 

where  [H2]max =  0.223 lb/hr at boiling for 6000 gallons 
 T(oC) = Temperature of the liquid. 

This equation is only valid up to temperatures of 102.5oC. For temperatures above 102.5oC 
(i.e., 105oC), the hydrogen generation rate is assumed to be the maximum or equal to the 
maximum hydrogen generation rate. 

A temperature of 70
 o
C is used to demonstrate a hydrogen concentration of < 25% of LFL 

based on the definition of Standby and Shutdown modes.  The purge flow rate in Standby also 
protects a hydrogen concentration of ≤ 95% of LFL at the operating temperature (boiling). 

Design basis radiolytic hydrogen generation for the SME was determined in Reference 162 
based on R-values (hydrogen generation rate due to radiation dose to the waste and the 
concentration of any hydrogen scavengers that may be present).  Design basis radiolytic 
hydrogen generation rates presented in Reference 162 are not modified to account for 
organics contribution.  The facility WAC ensures that when waste streams are combined in 
the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

A purge flow rate was calculated to dilute the design basis hydrogen generation to less than or 
equal to 95% LFL (Ref. 160).  An evaluation was performed to account for seismically 
induced leakage from the purge supply jumpers (downstream of the flow indicator and prior 
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to entry into the vessel and determined that there was no leakage from the SME jumper 
(Ref. 174).  The purge flow limit is 41 scfm (Ref. 167). 

The SME purge monitoring equipment includes the local indicators and the interlock flow 
switches.  The equipment used to monitor this parameter is contained in LCO 3.1.6. 

This LCO allows the purge flow to be supplied by any source.  This is acceptable since the 
hydrogen generation rate is reduced and the combustible concentration is maintained at 95% 
LFL (Refs. 160, 185).  The CPC Safety Grade Nitrogen Purge System is required to be 
operable in these modes by LCO 3.1.6.  Not requiring the primary system to be supplying the 
purge at all times allows for maintenance of the system with little risk of failure of the safety 
systems. 

This LCO also defines the time in which it takes to reach a flammable concentration upon loss 
of purge (recovery time).  The recovery time was calculated (Ref. 192) for specific vessel 
liquid volumes and temperatures based on the catalytic hydrogen generation and the radiolytic 
hydrogen generation (using the R-value method to calculate radiolytic hydrogen generation 
rate due to radiation dose to the waste and the concentration of any hydrogen scavengers that 
may be present).  Calculations determined the initial concentration based on temperature and 
purge, that protected hydrogen generation rates were present (calculated from the previous 
discussed methodology), that other flammables were present in the vessel vapor space, and that 
the vessel was perfectly sealed (no leakage).  The recovery times are the times to reach 100% 
LFL using the above assumptions.  To ensure the recovery times are valid following a loss or 
reduction of purge below the minimum, the vessel’s vapor space must be purged for a 
minimum purge volume, which is determined based on the vessel’s liquid temperature and 
volume (Ref. 192).  If the loss or reduction of purge is restored in five minutes or less, 
maintaining the minimum required purge flow volume for twenty minutes satisfies the required 
minimum purge volume (Ref. 192). 

Since the recovery times are based on conservative calculations and operating procedures 
assure verification of tank quantities during transfers, the tank levels used as a basis for the 
recovery times do not include the instrument uncertainty of the tank level indicators 
(Ref. 160).  Level instruments are ensured to be reliable by inclusion in the IPI or M&TE 
program. 

SMECT 

For the purge systems (CPC Primary Purge System and CPC Safety Grade Nitrogen Purge 
System) to maintain the SMECT vapor space flammable fuel concentrations at less than a 
flammable concentration, a minimum purge flowrate must be specified.  This LCO provides 
the purge value at which the flammable fuel concentration will be less than 95% LFL for 
hydrogen for the bounding conditions in the SMECT (i.e., overflow volume of SRAT Stream 

material at 70
o
C).  For normal operations (i.e., 7,500 gallons of SRAT Stream and 3,763 

gallons of Condensate Stream at 50
o
C), this same purge will maintain the flammable fuel 

concentration less than 25% LFL for hydrogen as required by NFPA 69 (Ref. 7).  
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If the purge flowrate drops below the required minimum, actions are taken to stop transfers 
and isolate the steam into the SRAT and SME.  The CPC Safety Grade Nitrogen Purge 
System will actuate if the pressure of the system is the cause of the low flow.  Actions shall be 
taken within the recovery times calculated for the SMECT to restore the minimum flow rate.  
These actions will prevent the flammable concentration from exceeding the LFL, since the 
purge value is based on bounding generation rates of hydrogen. 

The hydrogen generation rate used to determine the required flow is a combination of the 
design basis catalytic and radiolytic hydrogen production rates of a bounding inventory of 
either 7,500 gallons of SRAT Stream and 3,763 gallons of Condensate Stream at 50°C.  The 
design basis catalytic generation rate is based on potential carryover from the SRAT, which 
bounds the carryover from the SME (Ref. 164). 

Design basis radiolytic hydrogen generation for the SMECT was determined in Reference 162 
based on R-values (hydrogen generation rate due to radiation dose to the waste and the 
concentration of any hydrogen scavengers that may be present).  Design basis radiolytic 
hydrogen generation rates presented in Reference 162 are not modified to account for 
organics contribution.  The facility WAC ensures that when waste streams are combined in 
the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

An evaluation was performed to account for seismically induced leakage from the purge supply 
jumpers, downstream of the flow indicator and prior to entry into the vessel and determined 
that there was no leakage from the SMECT purge jumper (Ref. 174).  The purge flow limit is 
8.5 scfm (Ref. 167).  

The SMECT purge monitoring equipment includes the local indicators.  The equipment used 
to monitor this parameter is contained in LCO 3.1.6. 

This LCO allows the purge flow to be supplied by any source.  This is acceptable since the 
combustible concentration is maintained at 95% LFL (Refs. 161, 185).  The CPC Safety 
Grade Nitrogen Purge System is required to be operable in these modes by LCO 3.1.6.  Not 
requiring the primary system to be supplying the purge at all times allows for maintenance of 
the system with little risk of failure of the safety systems. 

This LCO also defines the time that it takes to reach a flammable concentration upon loss of 
purge (recovery time).  The recovery time was calculated (Ref. 192) for specific vessel liquid 
volumes and temperatures based on the R-value method (hydrogen generation rate due to 
radiation dose to the waste and the concentration of any hydrogen scavengers that may be 
present).  Calculations determined the initial concentration based on temperature and purge, 
that protected hydrogen generation rates were present (calculated from the previous discussed 
methodology), that other flammables were present in the vessel vapor space, and that the 
vessel was perfectly sealed (no leakage).  The recovery times are the times to reach 100% 
LFL using the above assumptions (Ref. 192).  To ensure the recovery times are valid, 
following a loss or reduction of purge below the minimum, the vessel’s vapor space must be 
purged for a minimum purge volume, which is determined based on the vessel’s liquid 
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temperature and volume (Ref. 192).  If the loss or reduction of purge is restored in five 
minutes or less, maintaining the minimum required purge flow volume for twenty minutes 
satisfies the required minimum purge volume (Ref. 192).  

Since the recovery times are based on conservative calculations, the tank levels used as a basis 
for the recovery times do not include the instrument uncertainty of the tank level indicators 
(Ref. 192).  Level instruments are ensured to be reliable by inclusion in the IPI or M&TE 
program. 

DWTT 

The safety analysis assumes, as long as the purge system supplies required purge to the DWTT, 
an explosion does not occur in the DWTT vapor space.  In Limited Processing, Standby, and 
Shutdown modes, the hydrogen concentration will be maintained at ≤ 95% of the CLFL.  This 
is acceptable, since boiling conditions were used in the determination of the minimum purge. 

While in Limited Processing, Standby, or Shutdown mode, if the purge flowrate drops below 
the minimum required to maintain the vessel vapor space less than 95% of the CLFL, the 
minimum purge flowrate shall be restored within the recovery time associated with the 
vessel’s conditions.  These actions prevent the vapor space from reaching 100% of the CLFL 
(Ref. 163).  The flammable concentration is actually maintained to less than 25% CLFL by 
this purge and the mode definition temperature. 

The hydrogen generation used to determine the required flow is a combination of the design 
basis catalytic and radiolytic hydrogen production of the DWTT Stream at overflow liquid 
volume as described in Reference 163.  Additionally, Reference 163 accounts for the presence 
of a small amount of Isopar L.  Maximizing the tank liquid volume results in maximum 
hydrogen production and minimum vapor volume.  This produces worst case vapor 
concentrations.  The design basis catalytic hydrogen production from the SRAT Stream 
component of the DWTT Stream is based on the following calculation (Ref. 164): 

[H2]
[H2]max

   = 1.958 x 10-4 exp (8.331 x 10-2 T(oC)) 

where  [H2]max =  0.65 lb/hr at boiling for 6000 gallons of SRAT Stream 
material 

 T(oC) = Temperature of the liquid. 

This equation is only valid up to temperatures of 102.5oC. For temperatures above 102.5oC 
(i.e., 105oC), the hydrogen generation rate is assumed to be the maximum or equal to the 
maximum hydrogen generation rate. 

A temperature of 70
 o
C is used to demonstrate a hydrogen concentration of < 25% of CLFL 

based on Limited Processing, Standby, and Shutdown mode.  The purge flow rate in Standby 
also protects a hydrogen concentration of ≤ 95% of LFL at the operating temperature 
(boiling).  
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Design basis radiolytic hydrogen generation rates for the DWTT Stream were determined in 
Reference 162 based on the R-values (hydrogen generation rate due to radiation dose to the 
waste and the concentration of any hydrogen scavengers that may be present).  Design basis 
radiolytic hydrogen generation rates presented in Reference 162 are not modified to account 
for organics contribution.  The facility WAC ensures that when waste streams are combined 
in the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

A purge flow rate was calculated to dilute the design basis flammable concentration to less 
than or equal to 95% CLFL (Ref. 163).  This purge value was then increased to account for 
possible leakage from the purge supply jumpers downstream of the flow indicator and prior to 
entry into the vessel.  This leakage rate is based on the Hanford connector leakage following a 
design basis earthquake, which resulted in a maximum square-inch equivalent opening of 0.08 
sq. in. for the connection to the tank and zero sq. in. for the connection to the wall (Ref. 154).  
The leakage rate for the DWTT is also based on a vessel pressure, which was determined 
from the design of the installed conservation vent on the vessel.  The leakage rate also 
includes leakage from normal loading on the jumper due to thermal loads.  Allowing for the 
leakage rate associated with the opening (see Reference 154), the resulting purge flow limit is 
16 scfm (Ref. 167).  

The DWTT purge monitoring equipment only includes the local indicators.  The equipment 
used to monitor this parameter is contained in LCO 3.1.6. 

This LCO allows the purge flow to be supplied by any source.  This is acceptable since the 
hydrogen generation rate is reduced and the combustible concentration is maintained at 25% 
CLFL (Ref. 163).  The CPC Safety Grade Nitrogen Purge System is required to be operable in 
these modes by LCO 3.1.6.  Not requiring the primary system to be supplying the purge at all 
times allows for maintenance of the system with little risk of failure of the safety systems. 

This LCO also defines the time it takes to reach a flammable concentration upon loss of purge 
(recovery time).  The recovery time was calculated (Ref. 163) for specific vessel liquid 
volumes and temperatures based on the catalytic hydrogen generation and the radiolytic 
hydrogen generation (using the R-value method to calculate radiolytic hydrogen generation 
rate due to radiation dose to the waste and the concentration of any hydrogen scavengers that 
may be present).  Calculations determined the initial concentration based on temperature and 
purge, that bounding hydrogen generation rates were present (calculated from the previous 
discussed methodology), that maximum amounts of Isopar L were present in the vapor space, 
and that the vessel was perfectly sealed (no leakage).  The recovery times are the times to 
reach 100% CLFL using the above assumptions.  To ensure the recovery times are valid 
following a loss or reduction of purge below the minimum, the vessel’s vapor space must be 
purged for a minimum purge volume, which is determined based on the bounding temperature 
and volume (Ref. 163). If the loss or reduction of purge is restored in five minutes or less, 
maintaining the minimum required purge flow volume for twenty minutes satisfies the 
required minimum purge volume (Ref. 163).  
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Since the recovery times are based on conservative calculations and operating procedures 
assure verification of tank quantities during transfers, the tank levels used as a basis for the 
recovery times do not include the instrument uncertainty of the tank level indicators 
(Ref. 163).  Level instruments are ensured to be reliable by inclusion in the IPI or M&TE 
program. 

11.5.1.4.1 VERIFICATION OF SRAT PURGE FLOW (SR 4.1.4.1) 

The SRAT purge flow ensures the flammable fuel concentration does not exceed 95% of LFL 
for hydrogen.  Since LCO 3.1.4 requires a minimum purge to the SRAT, manual verification 
on a routine basis is required.  The surveillance frequency is based on detection of degraded 
purge flow due to a plugged filter.  Any pluggage would occur gradually and would be 
detected by the surveillance prior to reduction of the flow below the purge flow limit.  

11.5.1.4.2 VERIFICATION OF SME PURGE FLOW (SR 4.1.4.2) 

The SME purge flow ensures the flammable fuel concentration does not exceed 95% LFL for 
hydrogen.  Since LCO 3.1.4 requires a minimum purge to the SME, manual verification on a 
routine basis is required.  The surveillance frequency is based on detection of degraded purge 
flow due to a plugged filter.  Any pluggage would occur gradually and would be detected by 
the surveillance prior to reduction of the flow below the purge flow limit. 

11.5.1.4.3 VERIFICATION OF SMECT PURGE FLOW (SR 4.1.4.3) 

The SMECT purge flow ensures the flammable fuel concentration does not exceed 95% LFL 
for hydrogen.  Since LCO 3.1.4 requires a minimum purge to the SMECT, manual 
verification on a routine basis is required. 

11.5.1.4.4 VERIFICATION OF DWTT PURGE FLOW (SR 4.1.4.4) 

The DWTT purge flow ensures the flammable fuel concentration does not exceed 95% of 
CLFL.  Since LCO 3.1.4 requires a minimum purge to the DWTT, manual verification on a 
routine basis is required.  The surveillance frequency is based on detection of degraded purge 
flow due to a plugged filter.  Any pluggage would occur gradually and would be detected by 
the surveillance prior to reduction of the flow below the purge flow limit. 

11.5.1.5 MFT and RCT Flammability Control (LCO 3.1.5) 

While this section describes hydrogen and as applicable Isopar L and ammonia related to 
vessel purge requirements, antifoam has been shown to degrade into flammable ADPs.  The 
ADPs (HMDSO, TMS, and Propanal) have been evaluated in the applicable vessels (MFT 
and RCT) to ensure that the purge strategy still protects the flammability limits described 
(Ref. 185).  This includes reducing the maximum catalytic production term at boiling to 0.15 
lb/hr/6000 gallons as protected by the WAC SAC.  Recovery times and turnover volumes for 
each respective vessel described in the following sections explicitly account for ADPs 
(Ref. 192). 
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Note: The following information describes the process used for determining the purge 
requirements for the MFT during all modes, based on the vapor space flammable vapor 
concentration.  These design basis results were documented in Reference 165.  The radiolytic 
and catalytic rates for hydrogen have been determined and documented in Reference 162.  
Design basis radiolytic hydrogen generation rates presented in Reference 162 are not modified 
to account for organics contribution.  The facility WAC ensures that when waste streams are 
combined in the tank, the radiolytic hydrogen generation rate (including organics 
contribution) does not exceed the radiolytic hydrogen generation rate used to calculate purge 
requirements. 

The MCU waste stream incorporates an organic compound (Isopar L) into the process.  Isopar 
L concentration in the Strip Effluent Stream from MCU and potentially from the MST/Sludge 
Solids Stream out of the PRFT will be controlled by the WAC, SEFT Dilution Program and 
engineering controls in the SEFT and PRFT, such that the concentration of Isopar L in the 
feed stream from these vessels to the SRAT is small.  SRAT controls, i.e., verification of 
boiling, minimum SRAT temperature, metered flow to SRAT provided by orifices (passive 
design features) in SEFT and PRFT pump discharges, and minimum steam flow rate to the 
SRAT will ensure that the Isopar L will be stripped from the process and removed via the 
purge and ventilation system.  The steam from the SRAT, the SRAT purge flow, plus the 
purge flows from the other process vessels will provide sufficient dilution of the organic such 
that it is removed completely without condensation by the ventilation system.  Therefore, 
there will be no carryover of Isopar L into the MFT vessel and the purge flows as described 
below remain conservative. 

Section 11.5.1.5 additionally describes the purge requirements for the RCT during Operation, 
Standby, or Shutdown mode based on flammable vapors produced as described in Reference 
166, which is consistent with Accident Analysis calculations performed. 

MFT 

The safety analysis assumes, as long as the purge system supplies required purge to the MFT, 
an explosion does not occur in the MFT vapor space.  Therefore, to ensure a flammable 
mixture does not form in the vessel vapor space, the hydrogen concentration will be 
maintained at 95% LFL for hydrogen or less.  This is acceptable, since boiling conditions 
were used in the determination of the minimum purge. 

The hydrogen generation used to determine the required flow is a combination of the design 
basis catalytic and radiolytic hydrogen production of a tank at overflow liquid volume; 
thermolytic hydrogen generation is considered negligible in the MFT when compared to the 
dominant catalytic mechanism (Ref. 162).  Maximizing the tank liquid volume results in 
maximum hydrogen production and minimum vapor volume.  This produces worst case vapor 
concentrations.  The design basis catalytic hydrogen production is based on the following 
calculation (Ref. 164): 

[H2]
[H2]max

   = 1.958 x 10-4 exp (8.331 x 10-2 T (oC)) 
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where  [H2]max =  0.223 lb/hr at boiling for 6000 gallons 
 T(oC) = Temperature of the liquid. 

A maximum temperature of 105
 o
C (boiling conditions) is used (Ref. 165).  This temperature 

is sufficient to ensure the MFT will not reach a flammable condition, assuming loss of cooling 
water.  

Design basis radiolytic hydrogen generation for the MFT was determined in Reference 162 
based on R-values (hydrogen generation rate due to radiation dose to the waste and the 
concentration of any hydrogen scavengers that may be present).  Design basis radiolytic 
hydrogen generation rates presented in Reference 162 are not modified to account for 
organics contribution.  The facility WAC ensures that when waste streams are combined in 
the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

A purge flow rate was calculated to dilute the design basis hydrogen generation to less than or 
equal to 95% LFL (Ref. 165).  An evaluation was performed to account for seismically 
induced leakage from the purge supply jumpers downstream of the flow indicator and prior to 
entry into the vessel and determined that there was no leakage from the MFT purge jumper 
(Ref. 174).  The purge flow limit is 41 scfm (Ref. 167).  

The MFT purge monitoring equipment includes the local indicators.  The equipment used to 
monitor this parameter is contained in LCO 3.1.6. 

This LCO allows the purge flow to be supplied by any source.  This is acceptable since the 
hydrogen generation rate is reduced and the combustible concentration is maintained at 25% 
CLFL (Refs. 165, 185).  The CPC Safety Grade Nitrogen Purge System is required to be 
operable in these modes by LCO 3.1.6.  Not requiring the primary system to be supplying the 
purge at all times allows for maintenance of the system with little risk of failure of the safety 
systems. 

This LCO also defines the time in which it takes to reach a flammable concentration upon loss 
of purge (recovery time).  The recovery time was calculated (Ref. 192) for specific vessel 
liquid volumes and temperatures based on the catalytic hydrogen generation and the radiolytic 
hydrogen generation (using the R-value method to calculate radiolytic hydrogen generation rate 
due to radiation dose to the waste and the concentration of any hydrogen scavengers that may 
be present).  Calculations determined the initial concentration based on temperature and 
purge, that protected hydrogen generation rates were present (calculated from the previous 
discussed methodology), that other flammables were present in the vessel vapor space, and 
that the vessel was perfectly sealed (no leakage).  The recovery times are the times to reach 
100% CLFL using the above assumptions. To ensure the recovery times are valid following a 
loss or reduction of purge below the minimum, the vessel’s vapor space must be purged for a 
minimum purge volume which is determined based on the vessel’s liquid temperature and 
volume (Ref. 192).  If the loss or reduction of purge is restored in five minutes or less, 
maintaining the minimum required purge flow volume for twenty minutes satisfies the 
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required minimum purge volume (Ref. 192). The flammable concentration is actually 
maintained to less than 25% CLFL by this purge (Ref. 185).  
 
Since the recovery times are based on conservative calculations and operating procedures 
assure verification of tank quantities during transfers, the tank levels used as a basis for the 
recovery times do not include the instrument uncertainty of the tank level indicators 
(Ref. 192).  Level instruments are ensured to be reliable by inclusion in the IPI or M&TE 
program.  
 
RCT 

The safety analysis assumes, as long as the purge system supplies required purge to the RCT, 
an explosion does not occur in the RCT vapor space.  Therefore, to ensure a flammable 
mixture does not form in the vessel vapor space, the flammable concentration will be 
maintained at 25% CLFL or less.  This is acceptable, since bounding conditions were used in 
the determination of the minimum purge. 

The waste present in the RCT may be either alkaline or acidic.  When the waste is alkaline, 
ammonia can be released into the vapor space but catalytic hydrogen generation is reduced to 
negligible amounts.  When the waste is acidic, the ammonium ion stays in solution but 
catalytic hydrogen generation occurs.  Radiolytic hydrogen generation and Isopar L are 
present in both alkaline and acidic conditions.  For determining the amount of ammonia that 
could be released to the vapor space, it was assumed that no more than 400 gallons of formic 
acid is added to each SRAT batch.  The Chemical Controls Administrative Control precludes 
chemical additions to CPC/SPC vessels from generating flammable vapors above the rate 
assumed in the safety analysis.  Reference 166 assumed the acidic case to be bounding due to 
the low concentration of ammonia and the sizeable catalytic generation rate and prior tank 
flammability and purge analysis. 

The hydrogen generation used to determine the required flow is a combination of the design 
basis catalytic and radiolytic hydrogen production of a tank at overflow liquid volume.  
Additionally, Reference 166 accounts for the presence of Isopar L.  Maximizing the tank 
liquid volume results in maximum hydrogen production and minimum vapor volume and 
produces worst case vapor concentrations.  The design basis catalytic hydrogen production 
from the SRAT Stream component of the Recycle Stream is based on the following 
calculation (Ref. 164): 

[H2]
[H2]max

   = 1.958 x 10-4 exp (8.331 x 10-2 T (oC)) 

where  [H2]max =  0.65 lb/hr at boiling for 6000 gallons of SRAT Stream 
material 

 T(oC) = Temperature of the liquid. 
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A maximum temperature of 50 oC (bounding conditions) is used (Ref. 166).  This temperature 
is based on maximum historical temperatures observed in the RCT. 

Design basis radiolytic hydrogen generation rates for the RCT were determined in Reference 
162 based on the R-values (hydrogen generation rate due to radiation dose to the waste and 
the concentration of any hydrogen scavengers that may be present).  Design basis radiolytic 
hydrogen generation rates presented in Reference 162 are not modified to account for 
organics contribution.  The facility WAC ensures that when waste streams are combined in 
the tank, the radiolytic hydrogen generation rate (including organics contribution) does not 
exceed the radiolytic hydrogen generation rate used to calculate purge requirements. 

A purge flow rate was calculated to dilute the design basis flammable concentration to less 
than or equal to 25% CLFL (Ref. 166).  An evaluation was performed to account for possible 
leakage from the purge supply jumpers downstream of the flow indicator and prior to entry 
into the vessel and determined that there was no leakage from the RCT purge jumper 
(Ref. 174).  The purge flow limit is 5.1 scfm (Ref. 167).  

The RCT purge monitoring equipment includes only the local indicators.  The equipment used 
to monitor this parameter is contained in LCO 3.1.6. 

This LCO allows the purge flow to be supplied by any source.  This is acceptable since the 
hydrogen generation rate is reduced and the combustible concentration is maintained at 25% 
CLFL (Ref. 166).  The CPC Safety Grade Nitrogen Purge System is required to be operable in 
these modes by LCO 3.1.6.  Not requiring the primary system to be supplying the purge at all 
times allows for maintenance of the system with little risk of failure of the safety systems. 

This LCO also defines the time in which it takes to reach a flammable concentration upon loss 
of purge (recovery time).  The recovery time was calculated (Ref. 192) for specific vessel 
liquid volumes and temperatures based on the catalytic hydrogen generation and the radiolytic 
hydrogen generation (using the R-value method to calculate radiolytic hydrogen generation 
rate due to radiation dose to the waste and the concentration of any hydrogen scavengers that 
may be present).  Calculations determined the initial concentration based on temperature and 
purge, that protected hydrogen generation rates were present (calculated from the previous 
discussed methodology), that other flammables were present in the vessel vapor space, and 
that the vessel was perfectly sealed (no leakage).  The recovery times are the times to reach 
100% CLFL using the above assumptions.  To ensure the recovery times are valid following a 
loss or reduction of purge below the minimum, the vessel’s vapor space must be purged for a 
minimum purge volume which is determined based on the vessel’s liquid temperature and 
volume (Ref. 192).  If the loss or reduction of purge is restored in five minutes or less, 
maintaining the minimum required purge flow volume for twenty minutes satisfies the 
required minimum purge volume (Ref. 192).  The flammable concentration is actually 
maintained to less than 25% CLFL by this purge. 

Since the recovery times are based on conservative calculations and operating procedures 
assure verification of tank quantities during transfers, the tank levels used as a basis for the 
recovery times do not include the instrument uncertainty of the tank level indicators 
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(Ref. 166).  Level instruments are ensured to be reliable by inclusion in the IPI or M&TE 
program. 

11.5.1.5.1 DELETED  

11.5.1.5.2 VERIFICATION OF MFT PURGE FLOW (SR 4.1.5.2) 

The MFT purge flow ensures the flammable fuel concentration does not exceed 95% of LFL 
for hydrogen.  Since LCO 3.1.5 requires a minimum purge to the MFT, manual verification on 
a routine basis is required.  The surveillance frequency is based on detection of degraded purge 
flow due to a plugged filter.  Any pluggage would occur gradually and would be detected by 
the surveillance prior to reduction of the flow below the purge flow limit.   

11.5.1.5.3 VERIFICATION OF RCT PURGE FLOW (SR 4.1.5.3) 

The RCT purge flow ensures the flammable fuel concentration does not exceed 25% of CLFL.  
Since LCO 3.1.5 requires a minimum purge to the RCT, manual verification on a routine basis 
is required.  The surveillance frequency is based on detection of degraded purge flow due to a 
plugged filter.  Any pluggage would occur gradually and would be detected by the surveillance 
prior to reduction of the flow below the purge flow limit.   

11.5.1.6 CPC/SPC Purge Source (LCO 3.1.6) 

SEFT, PRFT, SRAT, SME, SMECT, MFT, DWTT, RCT 

The safety analysis requires the Safety Grade Nitrogen Purge System to be operable to 
prevent the CPC/SPC vessel explosion scenarios.  To be operable, the Safety Grade Nitrogen 
Purge System shall be able to supply the Standby mode purge flowrate for a four-day duration 
following failure of the Primary Purge System.  The minimum inventory to support a four-day 
safety grade supply for the CPC and SPC was calculated to be 850 in. wc which accounts for 
jumper, check valve, and general system leakage (Ref. 167).  This inventory assumes operator 
action within 24 hours to conserve nitrogen.  This inventory is based on a maximum 
CPC/SPC purge flowrate per Safety Grade Nitrogen Purge System setup flow for 24 hours 
and Standby mode flow for 72 hours (Ref. 167). 

This LCO requires the purge sources to be aligned to supply the purge, actuation valves to be 
operable and set at the required setting to supply the necessary purge, and the inventory of the 
sources to be at or above their minimum value.  This requirement is valid any time the 
possibility of a CPC or SPC vessel explosion exists (Operation, Limited Processing, Standby, 
and Shutdown modes). 

The CPC safety grade nitrogen supply consists of liquid nitrogen storage tanks, two 
atmospheric vaporizers, and various pressure control valves and piping.  The liquid nitrogen 
tanks PCV’s control the pressure in the liquid nitrogen tanks. The CPC system is pressurized 
to the final pressure control value (Primary Purge System/Safety Grade Nitrogen system 
interface), which is required to be greater than 63 psig.  The Safety Grade system is assumed 
to be actuated at pressures less than 69 psig.  This is the protected value from LCO 3.1.3 (72 
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psig) less the applicable instrument uncertainty (Ref. 146).   Upon low pressure in the CPC 
purge header, the nitrogen gas from the Safety Grade Nitrogen System will begin to discharge 
into the purge header and provide purge flow to the process vessels.  The isolation check 
valves prevent nitrogen flow back from the Safety Grade Nitrogen System to the Primary 
Purge System.  The required purge flow is provided through a manual purge flow control 
valve. 

The safety analysis also requires the CPC/SPC vessel low purge flow interlocks and purge flow 
indicators to be operational while in Operation mode to prevent exceeding the CLFL in the 
vessel vapor space.  On detection of a degraded flow condition for SRAT, the interlocks will 
isolate steam, nitric, and formic acid to the SRAT.  On detection of a degraded flow condition 
for the SME, the interlocks will isolate steam, nitric, and formic acid, and stop process frit 
slurry to the SME.  By placing the CPC vessels in Standby mode, the hydrogen generation rate 
will decrease to the radiolytic decay rate.  This is sufficient to assure the degraded flow will 
maintain the flammable concentration below the CLFL.  The valves required to perform the 
interlock function are contained in this LCO to ensure operability of the interlock function. 

If the CPC Safety Grade Nitrogen Purge system becomes inoperable, it is necessary to 
increase the surveillance frequency of the CPC/SPC vessel purge flows.  The increased 
surveillance frequency is necessary to reduce the probability of an undetected failure of the 
remaining purge system.  If the Safety Grade Nitrogen Purge System becomes inoperable, it 
must be restored to operable condition within 72 hours.  The completion time of 72 hours is 
based on the frequency of use of the system (Primary Purge System is normally on line) and 
engineering judgment on the potential repair time for the system.  The system may be 
considered inoperable for specific process vessels or based on the system as a whole.  In the 
event the system inoperability in limited to one or more specific vessels, the required actions 
are limted to thoses vessels and the system as a whole is considered operable. 

If a valve which is relied upon in an interlock function (SRAT or SME steam, formic addition, 
or nitric addition valve) becomes inoperable, the interlock would fail to perform its function 
and is considered inoperable.  To ensure the failed valve does not impact the safety of the 
facility, the function of the valve is accomplished immediately.  This requires that the material 
flow into the process vessel be manually isolated.  

Level instrumentation on each of the Safety Grade nitrogen storage tanks is considered part of 
the nitrogen purge source, because it is needed for Safety Grade System capacity 
determination.  Therefore, the instrument loops are required to be operable on all tanks needed 
to provide the required inventory of nitrogen.   

The Safety Grade nitrogen purge system includes redundant pressure control valves which 
maintain the required purge supply pressure to the process vessels.  Failure of either main 
system pressure control valve compromises the required redundancy for these components.  
Therefore, both of the main system pressure control valves are required to be operable.   

The SRAT, SME, SMECT, MFT, SEFT, PRFT, RCT, and DWTT purge supply lines include 
redundant pressure control valves which maintain the upstream pressure required for the flow 
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elements.  Proper function of these pressure control valves ensures the accuracy of the purge 
flow indication.  Failure of either pressure control valve for any one of these vessels 
compromises the required redundancy for these components.  Therefore, both pressure control 
valves for each vessel are required to be operable. 

11.5.1.6.1 DELETED 

11.5.1.6.2 VERIFICATION OF CPC SAFETY GRADE NITROGEN SUPPLY 
(SR 4.1.6.2) 

The safety analysis requires the safety grade nitrogen system supply at least the minimum 
required purge flow to the CPC and SPC vessels for a minimum of four days. The minimum 
inventory is based on the consumption of nitrogen by the CPC and SPC vessels with operator 
action within 24 hours following actuation.  Based on this required flowrate, the sum of the 
nitrogen tank volumes supplying the CPC safety grade purge system shall be greater than or 
equal to 850 in. wc (Ref. 167).  The surveillance frequency for verifying this volume is based 
on the expected use of the safety grade supply (Primary Purge System will supply purge under 
normal conditions) and the inventory of the supply. 

11.5.1.6.3 CALIBRATION OF THE SEFT PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.3) 

LCO 3.1.9 requires minimum purge flow to the SEFT to ensure a flammable mixture does not 
develop in the vessel vapor space.  Verification of the purge flow (SR 4.1.9.1) requires use of 
calibrated instrumentation.  This SR ensures calibration of the flow instrument and that the 
instrument reads within the uncertainty assumed in the calculation of the purge setpoints. 

The calibration shall include, as a minimum, verification of the entire SEFT purge flow loop 
which provides indication to the local indicator. 

11.5.1.6.4 CALIBRATION OF THE SRAT PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.4) 

LCO 3.1.4 and 3.1.3 require minimum purge flow to the SRAT to ensure a flammable mixture 
does not develop in the vessel vapor space.  Verification of the purge flow (SR 4.1.4.1 and SR 
4.1.3.1) requires use of calibrated instrumentation.  This SR ensures calibration of the flow 
instrument and that the instrument reads within the uncertainty assumed in the calculation of 
the purge setpoints. 

The calibrations shall include, as a minimum, verification of the entire SRAT purge flow loop 
which provides indication to the local indicator and provides the interlock function over the 
expected range of the instrument.  The calibrations shall include verification of the interlock 
setpoint. 
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11.5.1.6.5 CALIBRATION OF THE SME PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.5) 

LCO 3.1.4 and 3.1.3 require minimum purge flow to the SME to ensure a flammable mixture 
does not develop in the vessel vapor space.  Verification of the purge flow (SR 4.1.4.2 and SR 
4.1.3.2) requires use of calibrated instrumentation.  This SR ensures calibration of the flow 
instrument and that the instrument reads within the uncertainty assumed in the calculation of 
the purge setpoints. 

The calibrations shall include, as a minimum, verification of the entire SME purge flow loop 
which provides indication to the local indicator and provides the interlock function over the 
expected range of the instrument.  The calibrations shall include verification of the interlock 
setpoint. 

11.5.1.6.6 CALIBRATION OF THE MFT PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.6) 

LCO 3.1.5 requires minimum purge flow to the MFT to ensure a flammable mixture does not 
develop in the vessel vapor space.  Verification of the purge flow (SR 4.1.5.2) requires use of 
calibrated instrumentation.  This SR ensures calibration of the flow instrument and that the 
instrument reads within the uncertainty assumed in the calculation of the purge setpoints. 

The calibrations shall include, as a minimum, verification of the entire MFT purge flow loop 
which provides indication to the local indicator over the expected range of the instrument.  

11.5.1.6.7 DELETED 

11.5.1.6.8 INSTRUMENT LOOP CHECK OF SRAT PURGE FLOW 
INSTRUMENTS (SR 4.1.6.8) 

The safety analysis assumes the capability exists to monitor the purge flowrate during all 
process conditions.  This allows operators to determine if additional actions are required to 
ensure the safety of the facility and offsite public.  These flow instrument have been qualified 
to withstand all design basis accident conditions and do not rely on electrical power.  Thus 
they provide the post event purge monitoring capability. 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the SRAT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both flow instruments are operable.  

11.5.1.6.9 INSTRUMENT LOOP CHECK OF SME PURGE FLOW INSTRUMENT 
(SR 4.1.6.9) 

The safety analysis assumes the capability exists to monitor the purge flowrate during all 
process conditions.  This allows operators to determine if additional actions are required to 
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ensure the safety of the facility and offsite public.  These flow instruments have been qualified 
to withstand all design basis accident conditions and do not rely on electrical power.  Thus, it 
provides the post event purge monitoring capability. 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the SME purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both flow instruments are operable.  

11.5.1.6.10 INSTRUMENT LOOP CHECK OF MFT PURGE FLOW INSTRUMENTS 
(SR 4.1.6.10) 

The safety analysis assumes the capability exists to monitor the purge flowrate during all 
process conditions.  This allows operators to determine if additional actions are required to 
ensure the safety of the facility and offsite public.  These flow instruments have been qualified 
to withstand all design basis accident conditions and do not rely on electrical power.  Thus, 
they provide the post event purge monitoring capability. 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the MFT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both flow instruments are operable.  

11.5.1.6.11 DELETED 

11.5.1.6.12 CALIBRATION OF THE CPC SAFETY GRADE NITROGEN LEVEL 
INDICATORS (SR 4.1.6.12) 

The level indicators on the CPC safety grade nitrogen tanks provide indication of the 
inventory.  The CPC safety grade nitrogen system is required by the safety analysis to provide 
at least the minimum required purge flow to the CPC and SPC vessels for a minimum of four 
days (Ref. 167). SR 4.1.6.2 provides inventory requirements to meet the four-day assumption.  
To satisfy SR 4.1.6.2, the level indicator must be calibrated to ensure the calculated 
uncertainty bounds the instrument used to measure the pressure. 

11.5.1.6.13 INSTRUMENT LOOP TEST OF SRAT HARDWIRED PURGE 
INTERLOCKS (SR 4.1.6.13) 

The safety analysis requires that, on low purge flow to the SRAT, the process vessel must be 
placed in Standby mode.  This interlock performs the functions necessary to take the SRAT 
from Operation to Standby mode.  This Loop Test shall verify with simulated or actual input 
signal that the required components receive the signal to actuate (i.e. close) on detection of a 
low purge flow to the SRAT.  Actual verification of the component operation is not required 
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to meet this Surveillance Requirement since the components are tested and controlled under 
separate SRs in LCO 3.1.6. 

11.5.1.6.14 INSTRUMENT LOOP TEST OF SME HARDWIRED PURGE 
INTERLOCKS (SR 4.1.6.14) 

The safety analysis requires that, on low purge flow to the SME, the process vessel must be 
placed in Standby mode.  This interlock performs the functions necessary to take the SME 
from Operation to Standby mode.  This Loop Test shall verify with simulated or actual input 
signal that the required components receive the signal to actuate (i.e. close) on detection of a 
low purge flow to the SME.  Actual verification of the component operation is not required to 
meet this Surveillance Requirement since the components are tested and controlled under 
separate SRs in LCO 3.1.6. 

11.5.1.6.15 DELETED 

11.5.1.6.16 VERIFICATION OF THE CPC SAFETY GRADE NITROGEN SYSTEM 
(SR 4.1.6.16) 

The CPC safety grade nitrogen system does not normally supply the CPC/SPC purges.  Since 
the safety analysis requires this system to function when the Primary Purge System is lost, this 
SR requires verification that it can perform the function.  The purge system shall be capable 
of supplying the Standby mode purge flowrate to the SRAT, SME, MFT, SMECT, RCT, 
DWTT, PRFT, and SEFT without exceeding the maximum usage.  This functional check 
ensures the system can operate at its minimum required flows and that the assumed usage is 
protected. 

11.5.1.6.17 VERIFICATION OF OPERABILITY FOR THE SRAT AND SME STEAM 
VALVES (SR 4.1.6.17) 

The SRAT and SME steam valves are required to close when commanded by hardwired 
interlocks which actuate on high hydrogen concentration or low purge flowrate.  These 
interlocks are required by the safety analysis to prevent exceeding flammable concentration in 
the vessel vapor space.  The safety analysis requires the isolation valves to close on command.  
Given this is a gross isolation function to limit heat input into the SRAT/SME vessels and the 
steam isolation valves are air-operated (i.e., venting air causes valve to close versus motor 
operated), no specific actuation time is included in the surveillance testing. 

These valves, therefore, will be tested to ensure that they close on command.  This test shall 
verify that the valves will perform this safety function when required.  The functional test of 
the interlock circuitry itself can be completed with the valve isolated from the steam supply 
using manual isolation valves, since the valve has been designed to meet the requirements of 
the system as stated in Chapter 4. 
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11.5.1.6.18 VERIFICATION OF OPERABILITY FOR THE SRAT AND SME NITRIC 
ACID ADDITION VALVES (SR 4.1.6.18) 

The SRAT and SME nitric acid addition valves are required to close when commanded by 
hardwired interlocks which actuate on high hydrogen concentration or low purge flowrate.  
These interlocks are required by the safety analysis to prevent exceeding flammable 
concentration in the vessel vapor space. The safety analysis requires the isolation valves to 
close on command. 

These valves, therefore, will be tested to ensure that they close on command.  This test shall 
verify that the valves will perform this safety function when required.  The test can be 
completed with the valve isolated from the nitric acid supply using manual isolation valves, 
since the valve has been designed to meet the requirements of the system as stated in 
Chapter 4.  These valves are operated during normal processing and failure and/or significant 
leakage would be detected from normal process conditions and parameters. 

11.5.1.6.19 VERIFICATION OF OPERABILITY FOR THE SRAT AND SME 
FORMIC ACID ADDITION VALVES (SR 4.1.6.19) 

The SRAT and SME formic acid addition valves are required to close when commanded to by 
hardwired interlocks which actuate on high hydrogen concentration or low purge flowrate.  
These interlocks are required by the safety analysis to prevent exceeding flammable 
concentration in the vessel vapor space.  The safety analysis requires the isolation valves to 
close on command. 

These valves, therefore, will be tested to ensure that they close on command.  This test shall 
verify that the valves will perform this safety function when required.  The test can be 
completed with the valve isolated from the formic acid supply using manual isolation valves, 
since the valve has been designed to meet the requirements of the system as stated in 
Chapter 4.  These valves are operated during normal processing and failure and/or significant 
leakage would be detected from normal process conditions and parameters. 

11.5.1.6.20 LEAK TEST OF CPC SAFETY GRADE NITROGEN PURGE 
ISOLATION CHECK VALVES (SR 4.1.6.26) 

LCO 3.1.6 requires a sufficient Safety Grade Nitrogen inventory to provide required CPC and 
SPC vessel purge for a period of four days following failure of the Primary Purge System.  
Excessive leakage of nitrogen from the Safety Grade Purge System back into the Primary 
Purge System, through the isolation check valves, could reduce the period of time the credited 
inventory could supply the minimum purge requirements.   

Therefore, the check valves will be leak tested on a periodic basis to verify the total leakage of 
safety grade nitrogen past the check valves does not exceed 4 scfm.  This maximum allowed 
leakage, in addition to the required purge flows (including uncertainties and assumed jumper 
leakage), will ensure the credited inventory is sufficient to maintain purge requirements for 
the assumed duration.  The frequency of testing the check valves is based on Reference 94. 
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11.5.1.6.21 DELETED 

11.5.1.6.22 CALIBRATION OF THE SMECT PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.22) 

LCO 3.1.3 and 3.1.4 require minimum purge flow to the SMECT to ensure a flammable 
mixture does not develop in the vessel vapor space.  Verification of the purge flow (SR 
4.1.3.3 and SR 4.1.4.3) requires use of calibrated instrumentation.  This SR ensures 
calibration of the flow instrument and that the instrument reads within the uncertainty 
assumed in the calculation of the purge setpoints. 

The calibration shall include, as a minimum, verification of the entire SMECT purge flow 
loop, which provides indication to the local indicator over the expected range of the 
instrument. 

11.5.1.6.23 CALIBRATION OF THE PRFT PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.27) 

LCO 3.1.9 requires minimum purge flow to the PRFT and temperature control to ensure a 
flammable mixture does not develop in the vessel vapor space.  Verification of the purge flow 
(SR 4.1.9.2) requires use of calibrated instrumentation.  This SR ensures calibration of the 
flow instrument and that the instrument reads within the uncertainty assumed in the 
calculation of the purge setpoints. 

The calibration shall include, as a minimum, verification of the entire PRFT purge flow loop 
which provides indication to the local indicator. 

11.5.1.6.24 INSTRUMENT LOOP CHECK ON THE SEFT PURGE FLOW 
INSTRUMENTS (SR 4.1.6.28) 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the SEFT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both indicators are operable.  

11.5.1.6.25 INSTRUMENT LOOP CHECK ON THE PRFT PURGE FLOW 
INSTRUMENTS (SR 4.1.6.29) 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the PRFT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both indicators are operable.  
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11.5.1.6.26 INSTRUMENT LOOP CHECK ON THE SMECT PURGE FLOW 
INSTRUMENTS (SR 4.1.6.30) 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the SMECT purge flow instrumentation.  A significant deviation in 
the indicated readings is indicative of a malfunction in one of the instruments.  The 
surveillance frequency is sufficient to provide assurance that the flow measuring instruments 
are operating properly.  This surveillance is only applicable when both indicators are 
operable. 

11.5.1.6.27 VERIFY SEFT PRESSURE CONTROL VALVES (SR 4.1.6.31) 
 
The SEFT pressure control valves maintain the required purge supply pressure and ensure the 
accuracy of the purge flow indication to the SEFT.  The required frequency for verifying the 
SEFT pressure control valves is yearly.  The annual frequency is based on historical 
performance.  The PCV’s associated with the SEFT have been tested on a yearly frequency 
with acceptable results since the components were installed. 
 
11.5.1.6.28 VERIFY PRFT PRESSURE CONTROL VALVES (SR 4.1.6.32) 
 
The PRFT pressure control valves maintain the required purge supply pressure and ensure the 
accuracy of the purge flow indication to the PRFT.  The required frequency for verifying the 
PRFT pressure control valves is yearly.  The annual frequency is based on historical 
performance.  The PCV’s associated with the PRFT have been tested on a yearly frequency 
with acceptable results since the components were installed. 
 
11.5.1.6.29 VERIFY SAFETY GRADE PRESSURE CONTROL VALVES 

(SR 4.1.6.33) 
 
The Safety Grade pressure control valves ensure the actuation of Safety Grade Nitrogen Purge 
upon low pressure.  The required frequency for verifying the Safety Grade pressure control 
valves is yearly.  The annual frequency is based on historical performance.  The PCV’s 
associated with the Safety Grade Nitrogen Purge have been tested on a yearly frequency with 
acceptable results since the system was installed. 

11.5.1.6.30 VERIFY RCT PRESSURE CONTROL VALVES (SR 4.1.6.34) 
 
The RCT pressure control valves maintain the required purge supply pressure and ensure the 
accuracy of the purge flow indication to the RCT.  The required frequency for verifying the 
RCT pressure control valves is yearly.  The annual frequency is based on historical 
performance of similar PCV’s on other vessels in the CPC/SPC.  Similar PCV’s in the 
CPC/SPC have been tested on a yearly frequency with acceptable results since the 
components were installed. 
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11.5.1.6.31 VERIFY DWTT PRESSURE CONTROL VALVES (SR 4.1.6.35) 
 
The DWTT pressure control valves maintain the required purge supply pressure and ensure 
the accuracy of the purge flow indication to the DWTT.  The required frequency for verifying 
the DWTT pressure control valves is yearly.  The annual frequency is based on historical 
performance of similar PCV’s on other vessels in the CPC/SPC.  Similar PCV’s in the 
CPC/SPC have been tested on a yearly frequency with acceptable results since the 
components were installed. 

11.5.1.6.32 CALIBRATION OF THE RCT PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.36) 

LCO 3.1.5 requires minimum purge flow to the RCT to ensure a flammable mixture does not 
develop in the vessel vapor space.  Verification of the purge flow (SR 4.1.5.3) requires use of 
calibrated instrumentation.  This SR ensures calibration of the flow instrument and that the 
instrument reads within the uncertainty assumed in the calculation of the purge setpoints. 

The calibration shall include, as a minimum, verification of the entire RCT purge flow loop 
which provides indication to the local indicator. 

11.5.1.6.33 CALIBRATION OF THE DWTT PURGE FLOW INSTRUMENTATION 
(SR 4.1.6.37) 

LCO 3.1.3 and 3.1.4 require minimum purge flows to the DWTT to ensure a flammable 
mixture does not develop in the vessel vapor space.  Verification of the purge flows (SR 
4.1.3.6 and 4.1.4.4) requires use of calibrated instrumentation.  This SR ensures calibration of 
the flow instrument and that the instrument reads within the uncertainty assumed in the 
calculation of the purge setpoints. 

The calibration shall include, as a minimum, verification of the entire DWTT purge flow loop 
which provides indication to the local indicator. 

11.5.1.6.34 INSTRUMENT LOOP CHECK ON THE RCT PURGE FLOW 
INSTRUMENTS (SR 4.1.6.38) 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the RCT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both indicators are operable.  

11.5.1.6.35 INSTRUMENT LOOP CHECK ON THE DWTT PURGE FLOW 
INSTRUMENTS (SR 4.1.6.39) 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the DWTT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
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frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both indicators are operable.  

11.5.1.6.36 VERIFY SRAT PRESSURE CONTROL VALVES (SR 4.1.6.40) 
 
The SRAT pressure control valves maintain the required purge supply pressure and ensure the 
accuracy of the purge flow indication to the SRAT.  The required frequency for verifying the 
SRAT pressure control valves is yearly.  The annual frequency is based on historical 
performance of similar PCV’s on other vessels in the CPC/SPC.  Similar PCV’s in the 
CPC/SPC have been tested on a yearly frequency with acceptable results since the 
components were installed. 

11.5.1.6.37 VERIFY SME PRESSURE CONTROL VALVES (SR 4.1.6.41) 
 
The SME pressure control valves maintain the required purge supply pressure and ensure the 
accuracy of the purge flow indication to the SME.  The required frequency for verifying the 
SME pressure control valves is yearly.  The annual frequency is based on historical 
performance of similar PCV’s on other vessels in the CPC/SPC.  Similar PCV’s in the 
CPC/SPC have been tested on a yearly frequency with acceptable results since the 
components were installed. 

11.5.1.6.38 VERIFY MFT PRESSURE CONTROL VALVES (SR 4.1.6.42) 
 
The MFT pressure control valves maintain the required purge supply pressure and ensure the 
accuracy of the purge flow indication to the MFT.  The required frequency for verifying the 
MFT pressure control valves is yearly.  The annual frequency is based on historical 
performance of similar PCV’s on other vessels in the CPC/SPC.  Similar PCV’s in the 
CPC/SPC have been tested on a yearly frequency with acceptable results since the components 
were installed. 

11.5.1.6.39 VERIFY SMECT PRESSURE CONTROL VALVES (SR 4.1.6.43) 
 
The SMECT pressure control valves maintain the required purge supply pressure and ensure 
the accuracy of the purge flow indication to the SMECT.  The required frequency for verifying 
the SMECT pressure control valves is yearly.  The annual frequency is based on historical 
performance of similar PCV’s on other vessels in the CPC/SPC.  Similar PCV’s in the 
CPC/SPC have been tested on a yearly frequency with acceptable results since the components 
were installed. 

11.5.1.6.40 VERIFY SRAT AND SME STEAM VALVES HAVE ACCEPTABLE 
LEAKAGE (SR 4.1.6.44) 

The safety analysis requires the isolation valves to have no significant leakage when closed.  
This test must be performed with steam applied to the valve, no other valves closed to keep 
steam from entering the SRAT or SME, and the SRAT/SME steam isolation valves closed 
using electronic circuitry (actual interlock or via DCS). The leakage past the SRAT and SME 
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steam valves (FCV-3000 and FCV-3080) when closed shall be verified at least every 1 year to 
be low enough to allow the temperature of the associated tanks to decrease at least 1 ºC within 
6 hours with cooling water isolated, and the associated tanks temperature less than 70 ºC. 
Since the steam isolation valves are only required in the Operations Mode, and 70ºC is the 
highest temperature allowed in the Standby Mode, then performing the test at or below 70ºC 
is appropriate.  If the temperature in the SRAT/SME under this condition (with cooling water 
isolated) is decreasing, then the valve has isolated sufficiently to ensure the tank will not 
reheat above 70ºC.  

11.5.1.7 SEFT and PRFT Flammability Control (LCO 3.1.9) 

The safety analysis assumes the SEFT and PRFT have the potential for developing a 
flammable atmosphere in their vapor spaces due to radiolytic generation of hydrogen and the 
presence of organic vapors, from Isopar L, introduced as solvent carryover from the MCU 
process [thermolytic hydrogen generation is considered negligible in the SEFT and PRFT 
compared to the radiolytic mechanism (Ref. 162)].  The Flammability Control strategy for the 
SEFT and PRFT is to supply a purge flow to remove the hydrogen and organic vapors, and to 
control the organic contribution to the CLFL, by limiting the temperature of the SEFT and 
PRFT contents.  The combination of supplying a minimum purge flow rate and maintaining 
contents below the maximum temperature will ensure that the flammable gas concentration in 
these tanks will remain less than or 60% of the CLFL.  Temperature will be controlled by the 
use of interlocks to stop heat producing equipment in the affected vessel, i.e. agitator, transfer 
pump, and sample pump.  The monitoring of tank temperature and purge flow along with the 
interlock to limit temperature in the tank, satisfies NFPA 69 requirements to allow control of 
flammable vapors to 60% of the CLFL.  

Analysis was performed (Ref. 168 and 169) which showed there was insufficient Isopar L 
present to allow the SEFT or PRFT to become flammable if the liquid level in the tank drops 
below the elevation at which the SEFT and PRFT RTDs are located (SEFT approximately 
1800 gallons and PRFT approximately 600 gallons).  The hydrogen contribution to the CLFL 
was assumed to be the same as when the tank level was at the overflow volume.  Purge is 
sufficient without temperature control to maintain the tank less than 95% CLFL at 105ºC.  
Therefore, the temperature limits and interlocks are not applicable as given below. 

Purge Requirements 

The design basis hydrogen generation rate used to determine the minimum required purge 
flow to the SEFT or PRFT is based on the design basis radiolytic hydrogen production in the 
vessel (at overflow liquid volume made up of a mixture of Strip Effluent and MST/Sludge 
Solid Streams) and at a maximum temperature of the tank contents (based on limiting the 
contribution of organics to the CLFL).  Maximizing the tank liquid volume results in 
maximum hydrogen production and minimum vapor volume.  This produces worst case vapor 
concentrations.  Design basis hydrogen generation rates for the SEFT and PRFT are presented 
in Reference 162; these design basis values are not modified to account for organics 
contribution.  The facility WAC ensures that when waste streams are combined in the tank, 
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the radiolytic hydrogen generation rate (including organics contribution) does not exceed the 
radiolytic hydrogen generation rate used to calculate purge requirements. 

A purge flow rate of 1 scfm, while maintaining SEFT temperature less than or equal to 
42.4 ºC, was calculated to maintain the SEFT vapor space at less than or equal to 60% of the 
CLFL (Ref. 168).  An evaluation was performed to account for seismically induced leakage 
from the purge supply jumpers downstream of the flow indicator and prior to entry into the 
vessel and determined that that there was no leakage from the SEFT purge jumper (Ref. 174).  
The purge flow limit is 1.1 scfm (Ref. 167).  The SEFT purge monitoring equipment includes 
the local indicators.  The equipment used to monitor this parameter is contained in LCO 3.1.6. 

A purge flow rate of 1.5 scfm, while maintaining PRFT temperature less than or equal to 
42.4ºC, was calculated to maintain the PRFT vapor space at less than or equal to 60% of the 
CLFL (Ref. 169).  An evaluation was performed to account for seismically induced leakage 
from the purge supply jumpers downstream of the flow indicator and prior to entry into the 
vessel and determined that there was no leakage from the PRFT purge jumper (Ref. 174).  The 
purge flow limit is 1.6 scfm (Ref. 167). 

The SEFT and PRFT purge monitoring equipment includes the local indicators.  The 
equipment used to monitor this parameter is contained in LCO 3.1.6. 

If minimum purge flow to the SEFT or PRFT cannot be maintained, the required actions are 
to reestablish minimum purge flow within a calculated recovery time (time in which it takes to 
reach a flammable concentration upon loss of purge).  This LCO allows the purge flow to be 
supplied by any source.  The CPC Safety Grade Nitrogen Purge System is required to be 
operable in these modes by LCO 3.1.6.  Not requiring the primary system to be supplying the 
purge at all times allows for maintenance of the system with little risk of failure of the safety 
systems. 

The recovery time is the time in which it takes to reach a flammable concentration upon loss 
of purge as a function of SEFT and PRFT volume and temperature.  The recovery time was 
calculated assuming a bounding hydrogen generation rate, actual initial hydrogen 
concentration and organic concentration based on tank temperature (i.e. vapor pressure).  
Additionally, it was assumed that the vessel was perfectly sealed (no in or out leakage).  The 
recovery times are the times to reach 100% CLFL using the above assumptions.  To ensure the 
recovery times are valid following a loss or reduction of purge below the minimum, the 
vessel’s vapor space must be purged for a minimum purge volume which is determined based 
on the vessel’s liquid temperature and volume (Ref. 168 and 169).  If the loss or reduction of 
purge is restored in five minutes or less, maintaining the minimum required purge flow 
volume for twenty minutes satisfies the required minimum purge volume (Ref. 168 and 169). 

Temperature Requirements 

The temperature limit in the SEFT and PRFT was determined to be 42.4ºC (Ref. 164).   
Allowing for instrument uncertainty the PRFT and SEFT temperature limits are 38.2°C and 
38.4°C respectively.  
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If SEFT or PRFT temperature reaches the limit, the required actions are to stop heat generating 
devices within the vessel, i.e., transfer pump, agitator, and sample pump immediately.  These 
actions should be performed automatically by hard-wired interlock actions.  Additionally, any 
transfers into the vessel will be stopped. 

The high temperature limit and high temperature interlocks are not required when the RTDs are 
uncovered.  During this time, a complete release of the organics at the bounding concentration 
of 87 mg/L in combination with the hydrogen production will not exceed 95% of CLFL 
(Ref. 168 and 169).  The WAC ensures the concentration of Isopar L in the Strip Effluent is 
characterized prior to entry into the CPC.  The SEFT Dilution Program ensures the bulk 
concentration of Isopar L in the SEFT is less than or equal to 87 mg/L.  Consequence 
calculations assumed the mass of Isopar L based on a concentration of Isopar L of 87 ppm and a 
strip effluent density of 1.002 kg/L, which resulted in a maximum allowable Isopar L 
concentration of 87.17 mg/L.  Thus, Isopar L concentration of 87 mg/L is conservative in regard 
to consequence analysis.  Maintaining the Isopar L concentration in the SEFT less than or equal 
to 87 mg/L also protects flammability assumptions in the PRFT below the RTDs by ensuring no 
material containing greater than 87 mg/L Isopar L can be leaked into the PRFT. 

11.5.1.7.1 VERIFICATION OF SEFT PURGE FLOW (SR 4.1.9.1) 

The SEFT purge flow ensures the flammable fuel concentration does not exceed 60% of 
CLFL when temperature controls are maintained.  Since LCO 3.1.9 requires a minimum purge 
to the SEFT, manual verification on a routine basis is required.  The surveillance frequency is 
based on detection of degraded purge flow due to a plugged filter.  Any pluggage would occur 
gradually and would be detected by the surveillance prior to reduction of the flow below the 
purge flow limit. 

11.5.1.7.2 VERIFICATION OF PRFT PURGE FLOW (SR 4.1.9.2) 

The PRFT purge flow ensures the flammable fuel concentration does not exceed 60% of 
CLFL when temperature controls are maintained.  Since LCO 3.1.9 requires a minimum purge 
to the PRFT, manual verification on a routine basis is required.  The surveillance frequency is 
based on detection of degraded purge flow due to a plugged filter.  Any pluggage would occur 
gradually and would be detected by the surveillance prior to reduction of the flow below the 
purge flow limit. 

11.5.1.7.3 VERIFICATION OF SEFT LIQUID TEMPERATURE (SR 4.1.9.3) 

This verification ensures the liquid temperature in the SEFT is less than the established limit, 
which is necessary to ensure the organic contribution to the fuel concentration in the SEFT is 
maintained less than or equal to 60% of the CLFL.  The actual readings of the liquid 
temperature must be obtained from instrumentation that is within the required instrument loop 
calibration. 

This surveillance is not required when the RTDs are uncovered (Ref. 168). 
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11.5.1.7.4 VERIFICATION OF PRFT LIQUID TEMPERATURE (SR 4.1.9.4) 

This verification ensures the liquid temperature in the PRFT is less than the established limit, 
which is necessary to ensure the fuel concentration in the PRFT is maintained less than or 
equal to 60% of the CLFL.  The actual readings of the liquid temperature must be obtained 
from instrumentation that is within the required instrument loop calibration. 

This surveillance is not required when the RTDs are uncovered (Ref. 169). 

11.5.1.7.5 INSTRUMENT LOOP CHECK ON THE SEFT LOCAL TEMPERATURE 
INSTRUMENTS (SR 4.1.9.5) 

The instrument loop check will compare the temperature readings on the two redundant 
indicators to verify the operability of the SEFT temperature instrumentation.  A significant 
deviation in the indicated readings is indicative of a malfunction in one of the instruments.  
The surveillance frequency is sufficient to provide assurance that the electronic temperature 
measuring instruments are operating properly. 

11.5.1.7.6 INSTRUMENT LOOP CHECK ON THE PRFT LOCAL TEMPERATURE 
INSTRUMENTS (SR 4.1.9.6) 

The instrument loop check will compare the temperature readings on the two redundant 
indicators to verify the operability of the PRFT temperature instrumentation.  A significant 
deviation in the indicated readings is indicative of a malfunction in one of the instruments.  
The surveillance frequency is sufficient to provide assurance that the electronic temperature 
measuring instruments are operating properly. 

11.5.1.7.7 INSTRUMENT LOOP CALIBRATION ON THE SEFT LOCAL 
TEMPERATURE INSTRUMENTS (SR 4.1.9.7) 

Performance of this SR ensures the electronics that form the instrument loops are maintained 
in a sufficiently accurate condition.  The calibration involves response testing of the 
electronics over the full range of the loop with known values.  Verification is made that the 
indications are correct and the established set points for the loop interlock response are within 
the required tolerance.  

11.5.1.7.8 INSTRUMENT LOOP TEST ON THE SEFT LOCAL TEMPERATURE 
INSTRUMENTS (SR 4.1.9.8) 

This test shall verify with simulated input signal that the required equipment receives the 
proper signal to direct the interlock actions to stop the agitator, transfer pump, and sample 
pump.  A successful completion of this test will ensure the required equipment receives the 
signal directing the actions required by this interlock at a setpoint within the requirements of 
the LCO. 
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11.5.1.7.9 INSTRUMENT LOOP CALIBRATION ON THE PRFT LOCAL 
TEMPERATURE INSTRUMENTS (SR 4.1.9.9) 

Performance of this SR ensures the electronics that form the instrument loops are maintained 
in a sufficiently accurate condition.  The calibration involves response testing of the 
electronics over the full range of the loop with known values.  Verification is made that the 
indications are correct and the established set points for the loop interlock response are within 
the required tolerance. 

11.5.1.7.10 INSTRUMENT LOOP TEST ON THE PRFT LOCAL TEMPERATURE 
INSTRUMENTS (SR 4.1.9.10) 

This test shall verify with simulated input signal that the required equipment receives the 
proper signal to direct the interlock actions to stop the transfer pump, agitator and sample 
pump.  A successful completion of this test will ensure the required equipment receives the 
signal directing the actions required by this interlock at a setpoint within the requirements of 
the LCO. 

11.5.1.8 SEFT and PRFT Agitator Power Monitoring (LCO 3.1.10) 

The requirements of this LCO ensure the contents of the SEFT and PRFT are well mixed prior to 
and during transfers to the SRAT.  It is assumed that both tanks contain a mixture of Strip 
Effluent and MST Sludge Solids, therefore the requirements for both tanks will be the same.  
Proper mixing is assured by monitoring the SEFT and PRFT agitator power and stopping 
transfers to the SRAT when the power to the vessels’ agitator drops below the established limit.  
A detected low power condition causes an interlock to actuate which stops transfers from the 
affected vessel to the SRAT.  If sufficient agitation is not available for the PRFT and/or SEFT, 
slugs of Isopar L could be transferred to the SRAT.  This could result in incomplete stripping of 
the Isopar L in the SRAT and subsequent carryover of the Isopar L to process vessels 
downstream of the SRAT or in a build-up of flammable vapors in the SRAT, which could exceed 
the CLFL criteria.  Agitator power, above the established value, ensures the contents of the SEFT 
and PRFT are well mixed, thereby limiting the concentration of organic transferred to the SRAT.  
Performance of a surveillance which ensures the functionality of the interlock is adequate to 
ensure the safety function of the interlock. 
 
The LCO requires the agitator power of the vessel, PRFT or SEFT, involved in the transfer to 
the SRAT to maintain a minimum power level of 2.5 KW (Ref. 109) plus instrument 
uncertainty and operable redundant interlocks.  Reference 109 determined the power level 
required for fully immersed agitator impeller and the power required for the impeller in air, 
based on calculated and measured data.  The value selected represents engineering judgment 
as to a reasonable power level that indicates the fluid in the tank is being adequately mixed.  If 
the indicated power level drops below this value and the interlock does not actuate, then the 
required action is to immediately stop transfers from the affected vessel to the SRAT.  This 
action places the affected vessel in a condition in which additional organics cannot be 
introduced into the SRAT. 
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The LCO limit for the SEFT and PRFT agitator power ensures the contents of the process 
vessel are well mixed prior to and during transfers to the SRAT.  The agitator must have been in 
operation continuously for at least 2 hours immediately prior to transferring SEFT or PRFT 
contents to the SRAT (Ref. 109).  This LCO ensures the Safety Analysis value of 2.5 KW for 
SEFT and PRFT agitator power (Ref. 109) is met by implementing a limit of 2.5 KW plus 
Instrument Uncertainty.  This LCO low power limit was chosen to reflect the redundant, 
hardwired interlock setpoints, which in the event the SEFT or PRFT agitator power drops below 
the setpoint value, will stop transfers from the affected vessel to the SRAT.  For the low agitator 
power interlock and power indicator to be considered operable, the instrument loop must be 
calibrated to ensure proper actuation at the correct setpoint and correct power indications.   
 
If the minimum agitator power cannot be maintained or met the required action is to 
immediately stop transfers from the affected vessel to the SRAT. 

11.5.1.8.1 VERIFICATION OF SEFT AGITATOR POWER (SR 4.1.10.1) 

The SEFT agitator power shall be verified greater than or equal to 2.5 KW plus Instrument 
Uncertainty prior to and during SEFT transfers to the SRAT.  This verification ensures the 
contents of the process vessel are adequately mixed prior to and during transfers to the SRAT.  
The actual readings of the agitator power must be obtained from equipment that is within the 
required instrument loop calibration frequency. 

11.5.1.8.2 VERIFICATION OF PRFT AGITATOR POWER (SR 4.1.10.2) 

The PRFT agitator power shall be verified to be greater than or equal to 2.5 KW plus 
Instrument Uncertainty prior to and during PRFT transfers to the SRAT.  This verification 
ensures the contents of the process vessel are adequately mixed prior to and during transfers 
to the SRAT.  The actual readings of the agitator power must be obtained from equipment that 
is within the required instrument loop calibration frequency.   

11.5.1.8.3 INSTRUMENT LOOP CHECK ON THE SEFT LOCAL POWER 
MONITORING INSTRUMENTS (SR 4.1.10.3) 

The instrument loop check will compare the agitator power readings on the two indicators to 
verify the operability of the SEFT agitator power monitoring instrumentation.  This surveillance 
is performed at the same frequency that the instrumentation is being used thus ensuring the 
readings are valid. 

11.5.1.8.4 INSTRUMENT LOOP CHECK ON THE PRFT LOCAL POWER 
MONITORING INSTRUMENTS (SR 4.1.10.4) 

The instrument loop check will compare the agitator power readings on the two indicators to 
verify the operability of the PRFT agitator power monitoring instrumentation.  This 
surveillance is performed at the same frequency that the instrumentation is being used thus 
ensuring the readings are valid.   
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11.5.1.8.5 INSTRUMENT LOOP CALIBRATION ON THE SEFT AGITATOR 
POWER INSTRUMENTATION LOOPS (SR 4.1.10.5) 

Performance of this SR ensures the electronics that form the instrument loop are maintained in 
a sufficiently accurate condition.  The calibration involves response testing of the electronics 
over the full range of the loop with known values.  Verification is made that the indications 
are correct and the established set points for the loop interlock response are within the 
required tolerance.  The surveillance frequency, based on equipment reliability, is sufficient to 
ensure adequate accuracy of the required instrumentation. 

11.5.1.8.6 INSTRUMENT LOOP TEST ON THE SEFT LOW AGITATOR POWER 
INTERLOCKS (SR 4.1.10.6) 

This test shall verify with simulated input signal that the required equipment receives the 
proper signal to direct the interlock action of stopping the SEFT transfer pump when agitator 
power drops below the interlock setpoint values.  The surveillance frequency is considered 
adequate to track and trend the instrument performance and is based on equipment reliability. 

11.5.1.8.7 INSTRUMENT LOOP CALIBRATION ON THE PRFT AGITATOR 
POWER INSTRUMENTATION LOOPS (SR 4.1.10.7) 

Performance of this SR ensures the electronics that form the instrument loop are maintained in 
a sufficiently accurate condition.  The calibration involves response testing of the electronics 
over the full range of the loop with known values.  Verification is made that the indications 
are correct and the established set points for the loop interlock response are within the 
required tolerance.  The surveillance frequency, based on equipment reliability, instrument 
loop calibration is sufficient to ensure adequate accuracy of the required instrumentation. 

11.5.1.8.8 INSTRUMENT LOOP TEST ON THE PRFT LOW AGITATOR POWER 
INTERLOCKS (SR 4.1.10.8) 

This test shall verify with simulated input signal that the required equipment receives the 
proper signal to direct the interlock action of stopping the PRFT transfer pump when agitator 
power drops below the interlock setpoint value.  The surveillance frequency is considered 
adequate to track and trend the instrument performance and is based on equipment reliability. 

11.5.1.9 SRAT Temperature and Steam Flow Monitoring (LCO 3.1.11) 

The SRAT receives waste for processing that may have volatile organics in the liquid phase.  
The waste streams from the SEFT and PRFT to the SRAT are admitted at low flow rates and 
low volatile organic concentration. 
 
To prevent the accumulation of Isopar L in the SRAT, the SRAT is required to be boiling during 
transfers from the SEFT and PRFT.  This requires an operator to verify the SRAT is at boiling 
conditions prior to and during the transfer.  The minimum staffing requires an additional CPC 
operator during this transfer to monitor the parameters indicative of boiling to ensure the transfer 
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does not continue if boiling is lost.  The SRAT steam flow interlocks ensure sufficient steam 
flow is provided to strip Isopar L and maintain boiling in the vessel during transfers.  The SRAT 
temperature indication is a key parameter to verify boiling, and the temperature interlock will be 
used to indicate a loss of boiling.  An additional control is required to stop transfers from the 
SEFT and PRFT into the SRAT following a seismic event, because the SRAT steam coils are not 
seismically qualified.  This has been incorporated into the TSR as SAC 5.8.2.30 which is 
discussed in Section 11.5.11.2.30 of this Chapter. 
 
The SEFT and PRFT transfer flow rates are controlled by passive orifices installed in the 
discharge piping of each pump.  The orifices, in conjunction with the pump characteristics, limit 
the flow rate to 10 gpm for each pump. The system design may allow for a VFD to be installed. 
With a setup of 60 hertz and the same pump characteristics, the limited orifice flow rate of 10 
gpm is maintained (Ref. 113, 114).  Calculations were performed to determine the maximum 
flow rate obtainable at higher VFD frequency outputs for the PRFT and SEFT pumps and 
concluded that the pump systems are not capable of producing a flow in excess of 14 gpm 
(Ref. 120, 121, 157).  The impact of operating the SEFT or PRFT pump at 14 gpm on the SRAT 
purge calculation (Ref. 159) and the calculation for maximum organic feed to prevent 
condensation in the FAVC (Ref. 115) was assessed (purge directly and condensation by 
substituting 14 gpm for 10 gpm) and determined that the SRAT purge was adequate and that 
condensation in the FAVC would not occur at 14 gpm. 
 
The low concentration of Isopar L is controlled by the WAC and SEFT Dilution Program.  The 
WAC ensures the Isopar L in the Strip Effluent received is characterized prior to entry into the 
CPC and the SEFT Dilution Program ensures the bulk concentration of Isopar L in the SEFT 
does not exceed 87 mg/L.  The steam flow rate in the SRAT is maintained such that the vessel 
is boiling and the organic of concern (Isopar L) is stripped from the liquid during SEFT and 
PRFT transfers.  This allows for the vaporization of the organic as it enters the vessel for 
removal by the vessel purge.  Loss of boiling or a decrease in steam flow rate to the SRAT can 
result in a buildup of organic and a subsequent increase in the flammable fuel concentration in 
the SRAT vapor space as well as carryover of organic to downstream process vessels.  
Monitoring of boiling conditions in the SRAT and interlocks provide assurance that the organic 
is fully stripped as a waste stream potentially containing the organic is slowly introduced into 
the SRAT.   In order for a transfer from the SEFT or PRFT to occur the SRAT boiling 
conditions must be verified and maintained. 

The SRAT is verified to be boiling prior to and during transfers into the vessel from the SEFT 
and PRFT using process parameters.  A key process parameter used to verify boiling is the 
SRAT temperature.  As the steam is introduced to the SRAT the temperature will increase.  
Upon reaching boiling conditions, the SRAT temperature will stabilize.  This combined with 
one of the following process parameters provides positive indication the SRAT has reached 
boiling conditions: a pressure change in the SRAT vessel, a change in the SRAT condenser 
condensate temperature, or a gradual increase in level in the SMECT and decrease in the 
SRAT level.  Each of these parameters has been shown to be capable of providing indication 
of boiling by direct indication or trending (Ref. 138).  These parameters will be 
monitored/trended and displayed in the control room during the transfer to verify boiling 
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continues.  In order to ensure this display is monitored during the transfer, the minimum 
staffing requires a qualified CPC operator be in the control room during transfers from the 
SEFT/PRFT to the SRAT in addition to the required control room operator qualified on all 
stations per LCO 5.2.2.  This ensures an operator is continuously at the CPC station where 
monitoring/trending of process parameters will be displayed.  While it is recognized the 
operator may leave the console for brief periods (i.e. to retrieve procedures, alarm reports, 
etc.), it is the intent that the operator be at the CPC station for the majority of the time during 
the transfer (i.e., time away be limited to a period of minutes). 

The SRAT is required to be boiling to ensure the Isopar L is steam stripped.  The Safety 
Analysis value to ensure boiling in the SRAT is a steam flow rate of 1815 pph (Ref. 117).  This 
accounts for thermal and radiant heat losses from the vessel, the maximum possible SE feed 
rates and the amount of steam required to vaporize the Isopar L.  The LCO ensures the Safety 
Analysis value of 1815 pph for SRAT steam flow rate is met using the existing redundant 
hardwired interlocks with setpoints reflecting this value, plus instrument uncertainty, jumper 
leakage, and Critical Plant Air Isolation check valve leakage ensure that the Safety Analysis 
value for the SRAT steam flow rate is met.  In the event the SRAT steam flow rate drops below 
the setpoint value, the hardwired interlocks will stop material transfers from the SEFT and 
PRFT to the SRAT.  Performance of a surveillance which ensures the functionality of the 
interlock is adequate to ensure the safety function of the interlock.  For the low steam flow 
interlock and steam flow indicator to be considered operable, the instrument loop must be 
calibrated to ensure proper actuation at the correct setpoint and correct steam flow indications. 

The Safety Analysis steam flow value will ensure boiling in the vessel assuming the steam 
flow is reaching the SRAT material (i.e., there is no leakage in the steam coils above the 
SRAT liquid level and there is no active mechanism for cooling the tank).  The steam flow 
piping and jumpers downstream of the steam flow meter are seismically qualified (See 
Chapter 4, Section 4.3.46).  There is a potential for leakage of the steam coils above the liquid 
level which would result in the steam not reaching the vessel’s contents.  This would be 
indicated by a change in the SRAT condenser condensate temperature with the SRAT 
temperature being minimally impacted. While this is possible, the most likely steam coil leaks 
would occur at or below the vessel liquid level which would result in the steam still reaching 
the vessel’s contents.  A leak in the vessel vapor space is not anticipated unless initiated by a 
seismic event (see Section 11.5.11.2.30 of this Chapter).  A separate control is required to 
ensure transfers from the SEFT or PRFT into the SRAT are terminated after a seismic event.  
Cooling of the tank could also occur if cooling water or other process additions are 
inadvertently initiated to the SRAT during steam addition.  No process additions are 
anticipated during SE additions and will be controlled by procedures.  Any additions would be 
inadvertent during SE additions unless controlled by procedures. 

In order to prevent significant accumulation of Isopar L in the SRAT if any of the items 
discussed in the previous paragraph were to occur, the SRAT temperature indication and 
associated interlocks are credited.  A temperature interlock setpoint of 98C will stop transfers 
from the SEFT and PRFT into the SRAT if the temperature decreases.  While this interlock 
will not prevent the accumulation of Isopar L immediately upon loss of boiling, it will 
minimize the amount of accumulation in the vessel and minimize the potential for a 
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flammable condition.  The setpoint was determined based on review of past operating history 
to determine the temperature fluctuations which occur while boiling the SRAT and was 
chosen to prevent nuisance alarms.  Typically instrument uncertainty is applied to safety 
analysis values; however, in order to ensure the setpoint is as close to boiling without causing 
nuisance alarms, instrument uncertainty is not applied.  This is acceptable because the setpoint 
is being used to identify a potential failure of the steam flow and is not itself a level of control. 

The required action for failure to meet the LCO for low steam flow, temperature 
indicator/interlock failure, steam flow indicator/interlock failure, or check valve failure is to 
stop transfers from the SEFT and PRFT immediately. 

The required actions for failure to meet the LCO for maintaining boiling during feeding is to: 
stop all transfers into and out of the SRAT, isolate the steam flow to the SRAT, perform an 
engineering evaluation for flammability in the SRAT, and implement any compensatory 
measures identified by the engineering evaluation (if required).  Isolating transfers from the 
SEFT and PRFT prevents any additional Isopar L from entering the SRAT which may 
accumulate in the vessel.  Isolating other transfers into the vessel minimizes reduction of the 
vessel vapor space.  Isolating transfers out of the vessel ensures any accumulated organics in 
the vessel are not transferred out of the vessel to downstream vessels.  The accumulated 
organics will not pose a flammability hazard to the SRAT as long as the vessel is not returned 
to boiling which would result in the accumulated organics being released rapidly.  This is 
prevented by the required action to isolate steam supply to the vessel.  The remaining organics 
will not pose a flammability hazard because the purge flow required for operation mode 
accounts for the organics and the standby required purge flow has sufficient margin to account 
for the organics which may be slowly released to the vessel vapor space by protecting to 25% 
CLFL at standby temperatures (Refs. 159, 185). 

Once these actions have been performed, an engineering evaluation is required to be 
performed to evaluate if Isopar L accumulated in the vessel and the potential impact on 
flammability in the SRAT once steam is restored.  The engineering evaluation may be 
performed based on actual process data including: the feed rates from the SEFT and PRFT, 
the actual Isopar L concentration based on sample results, the liquid level in the SRAT, the 
current hydrogen generation rate, the background rate of ADPs present in the SRAT vapor 
space, and the time the vessel has been maintained at an elevated temperature since boiling 
was lost.  If it is determined the accumulated Isopar L may result in a flammable condition in 
the SRAT vapor space, compensatory measures shall be identified by the engineering 
evaluation to remove the Isopar L without creating a flammable vapor space in the SRAT.  
Compensatory measures may include maintaining the vessel at an elevated temperature for a 
minimum amount of time to allow for the evaporation of the Isopar L from the liquid-vapor 
interface.  The engineering evaluation shall be a Type 1 calculation developed per E7 
procedures requiring verification/checking. 

The final action is to implement the required actions determined by the engineering evaluation.  
These actions may include actions such as restoration of steam flow or process additions to the 
vessel which were stopped in the previous actions.  Performing these actions is acceptable if the 
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engineering evaluation has determined they will not result in a flammable condition in the 
SRAT vapor space. 

Additionally, if it is determined that one or more Critical Plant Air Isolation Check Valves leak, 
transfers to the SRAT shall be terminated immediately.  Leakage through the check valves 
could result in the SRAT temperature lowering to the point at which the low temperature 
interlock actuates, resulting in stopping the SEFT and PRFT transfer pumps.  Failure of the 
check valves prior to SRAT temperature exceeding the low temperature interlock setpoint is a 
fail-safe feature, in that SEFT or PRFT transfers (containing Isopar L) will be inhibited by the 
interlock. 

The required action for failure to meet the LCO for SRAT boiling, steam flow, or check valve 
failure is to stop transfers from the SEFT and PRFT immediately. 

11.5.1.9.1 VERIFICATION OF SRAT BOILING (SR 4.1.11.1) 

This verification ensures the proper process conditions exist in the SRAT to preclude the 
accumulation or carryover of volatile organics, which is necessary to ensure the flammable 
fuel concentration in the SRAT (and/or downstream process vessels) vapor space does not 
approach the CLFL.  The SRAT shall be verified to be boiling prior to SEFT or PRFT transfer 
to the SRAT.  A key indicator used to verify boiling is the SRAT liquid temperature.  As the 
steam is introduced to the SRAT the temperature will increase.  Upon reaching boiling 
conditions, the SRAT temperature will stabilize.  This combined with one of the following 
process parameters provides positive indication the SRAT has reached boiling conditions: a 
pressure change in the SRAT vessel, a change in the SRAT condenser condensate 
temperature, or a gradual increase in level in the SMECT and decrease in the SRAT level.  
The actual readings used to verify boiling must be obtained from equipment that is within the 
required instrument loop calibration frequency plus instrument uncertainty.  The DCS system 
may be used to identify instrument trends to verify boiling.  This surveillance must be 
performed prior to transfer from the SEFT or PRFT to the SRAT and periodically during the 
transfer. 

11.5.1.9.2 VERIFICATION OF MINIMUM SRAT STEAM FLOW (SR 4.1.11.2) 

This verification ensures the proper process conditions exist in the SRAT to preclude the 
accumulation of volatile organics in the SRAT or carryover to downstream process vessels, 
which is necessary to ensure the flammable fuel concentration in the SRAT vapor space does 
not approach the CLFL.  The actual readings of the steam flow rate must be obtained from 
equipment that is within the required instrument loop calibration frequency plus instrument 
uncertainty, jumper leakage, and Critical Plant Air Isolation check valve leakage.  This 
surveillance must be performed prior to transfer from the SEFT or PRFT to the SRAT and 
periodically during the transfer.  
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11.5.1.9.3 PERFORM AN INSTRUMENT LOOP CHECK ON THE SRAT LOCAL 
TEMPERATURE INSTRUMENTS (SR 4.1.11.3) 

The instrument loop check will compare the liquid temperature readings on the two indicators 
to verify the operability of the SRAT temperature instrumentation.  The frequency must be 
sufficient to provide assurance that the electronic temperature measuring instruments are 
operating properly and, based on equipment reliability, adequate to track and trend the 
instrument performance. 

11.5.1.9.4 PERFORM AN INSTRUMENT LOOP CHECK ON THE SRAT STEAM 
FLOW INSTRUMENTS (SR 4.1.11.4) 

The instrument loop check will compare the steam flow readings on the two indicators to 
verify the operability of the SRAT steam flow instrumentation.  This surveillance is 
performed at the same frequency that the instrumentation is being used thus ensuring the 
readings are valid. 

11.5.1.9.5 PERFORM AN INSTRUMENT LOOP CALIBRATION ON THE SRAT 
TEMPERATURE INSTRUMENTATION LOOPS (SR 4.1.11.5) 

Performance of this SR ensures the electronics that form the instrument loop are maintained in 
a sufficiently accurate condition.  The calibration involves response testing of the electronics 
over the full range of the loop with known values.  Verification is made that the indications 
are correct and the established set points for the loop interlock response are within the 
required tolerance. 

11.5.1.9.6 PERFORM AN INSTRUMENT LOOP TEST ON THE SRAT LOW 
TEMPERATURE INTERLOCKS (SR 4.1.11.6) 

An instrument loop test of the SRAT low temperature hardwired interlock functions ensures 
the operability of the interlock circuitry.  This test shall verify with simulated input signal that 
the required equipment (SEFT and PRFT transfer pumps) receive the proper signal to stop on 
detection of a low temperature in the SRAT.  

11.5.1.9.7 PERFORM AN INSTRUMENT LOOP CALIBRATION ON THE SRAT 
STEAM FLOW INSTRUMENTATION LOOPS (SR 4.1.11.7) 

Performance of this SR ensures the electronics that form the instrument loop are maintained in 
a sufficiently accurate condition.  The calibration involves response testing of the electronics 
over the full range of the loop with known values.  Verification is made that the indications 
are correct and the established set points for the loop interlock response are within the 
required tolerance. 
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11.5.1.9.8 PERFORM AN INSTRUMENT LOOP TEST ON THE SRAT LOW 
STEAM FLOW INTERLOCKS (SR 4.1.11.8) 

This test shall verify with simulated input signal that the required equipment (SEFT and PRFT 
transfer pumps) receive the proper signal to stop on detection of a low steam flow to the 
SRAT. 

11.5.1.9.9 PERFORM LEAK TEST ON CRITICAL PLANT AIR ISOLATION 
CHECK VALVES (SR 4.1.11.9) 

LCO 3.1.11 requires a sufficient steam flow to the SRAT to maintain boiling of the SRAT 
contents to ensure that any Isopar L entering the SRAT with the SEFT or PRFT waste stream 
will be fully stripped from the SRAT, thus preventing an accumulation of the volatile organic 
in the SRAT and preventing the carryover of Isopar L to downstream process vessels.  
Therefore, the check valves will be leak tested on a periodic basis to verify acceptable leakage 
of steam past the check valves. 

11.5.1.10 CPC/SPC Explosion Administrative Controls 

11.5.1.10.1 WASTE ACCEPTANCE CRITERIA (SAC 5.8.2.11) 

To ensure the purge requirements maintain the facility within the safety envelop of the bases 
for the purge values, the feed to DWPF shall be characterized to ensure the hydrogen 
generation rate and organic concentration used in the calculations and defined in the safety 
analysis are bounding to the incoming material.  This will ensure the calculated purge values 
prevent explosion in the CPC and SPC vessels. Section 11.5.11.2.11 provides more details of 
this program. 

11.5.1.10.2 CHEMICAL CONTROLS (AC 5.8.2.23) 

The flammable vapor generation rate used in the calculations bounds the chemical process as 
defined by the flow sheet description in FSAR Section 6.2.  If the balance of chemical 
addition to the CPC/SPC process is altered due to uncontrolled chemical additions the 
flammable vapor generation rate may not be bounding.  This administrative control requires 
operations supervision (i.e. Control Room Manager or Shift Manager) approval of additions 
of chemicals or transfers to the vessels and tanks and sampling of tanks to ensure 
compatibility of chemical transfers.  Water is not covered under this control due to its inability 
to affect the flammable vapor generation rate in the CPC/SPC vessels. 

Antifoam additions to the SRAT and SME that cause the vessels to become flammable shall 
be precluded by procedural controls (Ref. 187).  These procedural controls include the 
following: 

a. Antifoam addition timing and frequency shall be controlled 
b. Discreet antifoam addition volumes shall be controlled 
c. Receiving vessel (SRAT or SME) liquid temperature during antifoam additions 

shall be controlled 
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d. Antifoam shall be added undiluted 
e. SEFT and PRFT additions to the SRAT shall not coincide with peak ADP off-

gassing. 

11.5.1.10.3 DELETED 

11.5.1.10.4 LOAD LIFT PROGRAM (AC 5.8.2.18) 

Chapter 9 of the FSAR states that a crane could drop a piece of equipment on a safety related 
SSC causing a spill or explosion.  The Load Lift Program provides assurance that the 
movement of equipment over safety related equipment is conducted in a manner which will 
minimize the potential of damage due to crane load drop accidents.  This program shall 
include verification of lift stability and verification of proper load engagements. 

11.5.1.10.5 SEISMIC EVENT RESPONSE (SAC 5.8.2.30) 

SRAT and SMECT vessel explosions can occur if the SRAT is not boiling to steam strip the 
organics during a transfer from the SEFT or PRFT.  This would allow the organics to 
accumulate in the vessel, increasing the organic concentration in the vapor space and could 
lead to an explosion in the SRAT.  This could also increase the concentration of the organic 
off-gas in the SRAT condenser train (SRAT condenser, SRAT ammonia scrubber and FAVC) 
causing the organic to condense and drain to the SMECT and other vessels downstream of the 
SRAT, resulting in flammable conditions in these vessels.  The SRAT steam flow meter and 
associated interlocks are used to ensure adequate steam flow is being transferred to the SRAT 
to ensure boiling continues.  The piping and jumpers downstream of the flow meters are 
seismically qualified; however, the steam coil is not.  This program stops transfers from the 
SEFT and PRFT into the SRAT following a seismic event to prevent the accumulation of 
organics in the SRAT due to a loss of boiling resulting from a failure of the steam coil. 

11.5.1.10.6 SEFT DILUTION PROGRAM (SAC 5.8.2.31) 

The Isopar L concentration assumed in the SEFT, PRFT, and SRAT explosion scenarios in 
Chapter 9 is dependent on the concentration of Isopar L in the Strip Effluent from MCU.  This 
program ensures Strip Effluent received at an Isopar L concentration of greater than 87 mg/L 
is diluted such that the bulk concentration of Isopar L in the SEFT does not exceed 87 mg/L.  
This is necessary to validate the assumptions which the SRAT flammability controls are based 
on and prevent carryover to downstream process vessels. 

11.5.1.10.7 WASTE TANK CONTENTS (SAC 5.8.2.14) 

This SAC is required to protect an assumption in the DWPF Accident Analysis about the 
amount of Isopar L present in the RCT and RPT.  It requires characterization of waste streams 
to be transferred to or processed in the RCT and RPT to verify that the maximum amount of 
Isopar L analyzed in these vessels is not exceeded.  Section 11.5.11.2.14 provides more 
details of this program. 
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11.5.1.10.8 RETAINED HYDROGEN PROGRAM (SAC 5.8.2.36) 

To ensure that releases of retained hydrogen do not result in flammable gas mixtures within 
vessel vapor spaces, an allowable Quiescent time (Q-time) will be defined in which agitation 
must be restored if lost. Purge flow rates are required to be at pre-loss of agitation TSR 
required flow rates upon re-agitation, i.e., if agitation is lost with the SRAT in Operations 
mode, TSR required Operations mode flow rates must be verified prior to resuming agitation. 
This will ensure releases of retained hydrogen do not create a flammable vapor space if 
agitation is lost and then restored. 

Additionally, if agitation cannot be restored within the Q-time, the agitator, or components 
creating an equal or larger opening size, will be removed from the vessel allowing any 
released hydrogen to vent into the cell where it will be diluted to safe concentrations. 
Component removal must be completed within the Q-time. 

11.5.2 EXPLOSION / FIRE OF THE CPC/SPC CELL 

The Preliminary Hazard Analysis determined that a CPC or SPC cell explosion would lead to 
moderate to high offsite consequences.  The Chemical Process Cell and Salt Process Cell 
were evaluated to determine if the conditions exist to form a flammable mixture due to breach 
of process vessels or spills.  The analysis showed that the flammable fuel (hydrogen and 
organics) present in the CPC and SPC vessels is not sufficient for either cell to reach an 
explosive / flammable mixture should these contents be released to the cell (Ref. 33, 151).  
Therefore, no TSR controls are necessary to prevent or mitigate CPC/SPC spills. 

11.5.3 CRITICALITY IN 512-S 

The bounding credible criticality scenario at DWPF occurs in the 512-S facility during Filter-
Only (No MST Strikes) operations.  Upon initiation of Filter-Only operations a heel 
containing MST would remain in the LWPT at 512-S.  The MST in the heel could continue to 
adsorb Pu and U beyond a subcritical limit.  This scenario is described in greater detail in the 
NCSASR for DWPF (Ref. 119).  

11.5.3.1 Criticality Administrative Controls 

11.5.3.1.1 5.8.2.33, 512-S FILTER-ONLY SALT WASTE TREATMENT (SAC) 

Prior to entering 512-S Filter-Only operations, the LWPT shall be deinventoried to less than 
8,490 grams of MST (Ref. 119).  This control is to prevent the possibility of a criticality in the 
LWPT.  The LWPT shall be deinventoried to less than 8,490 grams (18.7 pounds) of MST by 
flushing of the LWPT consistent with the methodology described in Reference 175.  See 
section 11.5.11.2.33 for more details. 
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11.5.4 DELETED 

11.5.5 MELTER OFF-GAS EXPLOSION 

Chapter 9 of the FSAR states that a Melter Off-Gas explosion/fire will occur from any of the 
following initiators at the time of a bounding off-gas surge, if no credit is taken for safety 
equipment or controls (coincident with an ignition source):  

 Low Total Melter Air Flow 

- Mechanical failure or loss of power 
~ Earthquake 

~ High Winds 

~ Crane Load Drop Event 

~ Loss of Offsite Power 

~ Non-Safety Related SSCs – Interaction Sources (piping, jumpers, or 
components identified as potential confined hydrogen sources) 

 High Carbon Content in the Feed 

 High OGCT vapor space Temperature 

 High Melter Feed Rate  

 High slurry density in Melter Feed 

Table 11.3-1 identifies the systems which must function to prevent / mitigate the Melter Off-
Gas explosion as described in Chapter 9 and that were evaluated for TSR coverage.  Chapter 4 
describes how these systems function to provide the safety envelope. 

11.5.5.1 Deleted 

11.5.5.2 Deleted 

11.5.5.3 Melter Off-Gas Explosion Administrative Controls 

11.5.5.3.1 DELETED 

11.5.5.3.2 MELTER OFF-GAS FLAMMABILITY CONTROL PROGRAM (AC 
5.8.2.37) 

The Melter Off-gas Flammability Control program prevents flammable gas concentration in 
the melter off-gas from exceeding 60% CLFL during normal operations and 95% CLFL 
following a design-basis melter off-gas surge event. This is accomplished by ensuring the 
following remain within specified limits: 

 total carbon concentration in the melter feed 
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 melter feed rate 
 melter feed density  
 total melter air flow rate 
 Off-Gas Condensate Tank vapor space temperature 

11.5.5.3.3 SEISMIC EVENT RESPONSE (SAC 5.8.2.30) 

The Seismic Event Response SAC prevents flammability in the melter off-gas following a 
seismic event.  This is accomplished by ensuring melter feed is secured immediately following a 
seismic event. 

11.5.6 MELTER STEAM EXPLOSION 

The safety analysis evaluated the effects of the salt concentration on the Melter.  The resulting 
steam explosion (due only to high salt content) would pressurize the Melter and Off-gas 
systems.  The safety analysis assumed (to bound the consequences) that the pressure ruptures 
the off-gas system and the Melter remains hot. 

The resulting dose does not result in exceeding the offsite consequences.  To protect the 
worker the salt content of the Melter feed must be within the salt solubility limits in the glass 
as defined in the WAC. 

The safety analysis also states that Zone 1 Ventilation mitigates the consequences of the 
explosion.  Zone 1 and support systems are discussed in Section 11.5.10. 

11.5.6.1 Melter Steam Explosion Administrative Controls 

11.5.6.1.1 WASTE ACCEPTANCE CRITERIA (SAC 5.8.2.11) 

The Waste Acceptance Criteria includes the sampling of the feed for salt content.  This will 
ensure that the salt concentrations in the waste stream entering DWPF do not exceed the 
WAC glass solubility limits which provide assurance that a melter steam explosion is non-
credible. 

11.5.7 EXPLOSION / FIRE OF THE LPPP VESSEL(S) / CELL(S) 

Chapter 9 of the FSAR states that a vessel explosion/fire could occur in the LPPP PPT, LPPP 
SPT, or LPPP RPT from any of the following initiators if no credit is taken for safety 
equipment or controls (coincident with an ignition source): 

 Failure of the LPPP Primary Purge System 

- Mechanical failure or loss of power 
~ Tornado 

~ High Winds 

~ Earthquake (0.2 g and 0.1 g) 
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~ Crane Load Drop Event 

~ Loss of Off-Site Power 

~ Vehicle crash 

~ Non-Safety Related SSCs – Interaction Sources (piping, jumpers, or 
components identified as potential confined hydrogen sources) 

 Failure of the LPPP Safety Grade Nitrogen Purge System 

- Mechanical Failure 
~ Tornado 

~ Vehicle crash 

~ Non-Safety Related SSCs – Interaction Sources (piping, jumpers, or 
components identified as potential confined hydrogen sources) 

Table 11.3-1 provides the systems which must function to provide the safety envelope as 
described in Chapter 9 to prevent / mitigate the LPPP vessel explosion.  Chapter 4 describes 
how these systems function to provide the safety envelope. 

11.5.7.1 Deleted 

11.5.7.2 Deleted  

11.5.7.3 LPPP Flammability Control (LCO 3.4.3) 

PPT, SPT, and RPT 

While this section describes hydrogen and as applicable Isopar L and ammonia related to 
vessel purge requirements, antifoam has been shown to degrade into flammable ADPs.  The 
ADPs (HMDSO, TMS, and Propanal) have been evaluated in the applicable vessel (RPT) to 
ensure that the purge strategy still protects the flammability limits described (Ref. 185). 
Recovery times and turnover volumes described below for the RPT explicitly account for 
ADPs (Ref. 192). 

The safety analysis assumes that supplying adequate purge to the PPT, SPT, and RPT 
prevents an explosion in the PPT, SPT, and RPT vapor space.  Monitoring of the PPT, SPT, 
and RPT vapor space flammable fuel concentration is not provided.  Therefore, to ensure a 
flammable mixture is not formed, the hydrogen concentration will be maintained at 25% or 
less of the LFL (in PPT and SPT) or CLFL (in RPT) as required by NFPA 69 (Ref. 7). 

The design basis hydrogen generation used to determine the required purge flow is based on 
the radiolytic hydrogen production in the tank at overflow liquid volume.  Maximizing the 
tank liquid volume results in maximum hydrogen production and minimum vapor volume.  
This produces worst case vapor concentrations.  Design basis radiolytic hydrogen generation 
rates for the SPT, PPT, and RPT were determined in Reference 162; these design basis values 
are not modified to account for organics contribution.  The facility WAC ensures that when a 
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waste stream is transferred to the SPT or PPT or waste streams are combined in the PRT, the 
radiolytic hydrogen generation rate (including organics contribution) does not exceed the 
radiolytic hydrogen generation rate used to calculate purge requirements.  Additionally, the 
presence of Isopar L and ammonia in the RPT is considered in Reference 170.  For 
determining the amount of ammonia that could be released to the vapor space, it was assumed 
that no more than 400 gallons of formic acid is added to each SRAT batch. The amount of 
formic acid added to each SRAT batch is protected by the Chemical Controls Administrative 
Control. 

A purge flow rate was calculated to dilute the design basis hydrogen generation or flammable 
concentration to less than or equal to 25% of the LFL or CLFL, respectively (Ref. 170, 171, 
and 172).  An evaluation was performed to account for seismically induced leakage from the 
purge supply jumpers downstream of the flow indicator and prior to entry into the vessel and 
determined that there was no leakage from the SPT, PPT, and RPT purge jumpers (Ref. 174).  
The purge flow limit for the SPT, PPT, and RPT is 0.97 scfm, 0.52 scfm, and 2.81 scfm, 
respectively (Ref. 173). 

The purge value must be increased to account for the instrument uncertainty of the flow 
equipment used to monitor the PPT, SPT, and RPT purge.  This equipment includes the local 
indicators. 

This LCO allows the purge flow to be supplied only by the primary source since the FSAR 
assumes the primary purge is operating at the time of the event.  The safety grade nitrogen 
system is required to be operable by LCO 3.4.5.  The LPPP purge header pressure is 
monitored to ensure that the Primary purge system is supplying the required purge.  This 
pressure is maintained greater than or equal to 52 psig, which is higher than the actuation 
pressure of the Safety Grade nitrogen supply system plus the instrument uncertainty 
(Ref. 147). 

If the SPT purge is less than the 0.97 scfm, the PPT purge is less than 0.52 scfm, or the RPT 
purge is less than the 2.81 scfm (not including uncertainty values), or if both purge flow 
indicators for a single vessel are inoperable, actions should be taken to restore the purge to 
within limits within the recovery time (see below) and stop transfers into the vessel. The 
restoration of purge flow may be from either Primary or Safety Grade Systems to meet the 
Recovery Time requirement; however, the Primary Purge Supply must be restored to establish 
compliance with the LCO.   

This LCO also defines the time it takes to reach a flammable concentration upon loss of purge 
(recovery time).  The recovery time was calculated (Refs. 171, 172, and 192) for specific 
vessel liquid volumes and temperatures based on the R-value (hydrogen generation rate due to 
radiation dose to the waste and the concentration of any hydrogen scavengers that may be 
present) and the presence of Isopar L, ADPs, and ammonia (RPT only).  Calculations 
determined the initial concentration based on purge, that bounding hydrogen generation rates 
were present (calculated from the previous discussed methodology), that the maximum amount 
of Isopar L, ADPs, and ammonia was present in the RPT, and that the vessel was perfectly 
sealed (no leakage).  The recovery times are the times to reach 100% CLFL (or LFL) using the 
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above assumptions (Refs. 171, 172, and 192).  To ensure the recovery times are valid following 
a loss or reduction of purge below the minimum, the vessel’s vapor space must be purged for a 
minimum purge volume based on the vessel’s liquid temperature and volume (Refs. 171, 172, 
and 192).  If the loss or reduction of purge is restored in five minutes or less, maintaining the 
minimum required purge flow volume for twenty minutes satisfies the required minimum 
purge volume (Refs. 171, 172, and 192).  

Since the recovery times are based on conservative calculations and operating procedures 
assure verification of tank quantities during transfers, the tank levels used as a basis for the 
recovery times do not include the instrument uncertainty of the tank level indicators (Refs. 
171, 172, and 192).  Level instruments are ensured to be reliable by inclusion in the IPI or 
M&TE program. 

11.5.7.3.1 VERIFICATION OF THE PPT PURGE FLOW (SR 4.4.3.1) 

A PPT purge flow of 0.52 scfm (not including uncertainty values) ensures the hydrogen 
concentration does not exceed 25% of the LFL.  Manual verification on a routine basis is 
required.  This manual verification provides for monitoring of the safety parameter.  The 
surveillance frequency is based on the detection of degraded purge flow due to a plugged 
filter.  Any pluggage would occur gradually and would be detected by the surveillance prior to 
reduction of the flow below the purge flow limit. 

11.5.7.3.2 VERIFICATION OF THE SPT PURGE FLOW (SR 4.4.3.2) 

An SPT purge flow of 0.97 scfm (not including uncertainty values) ensures the hydrogen 
concentration does not exceed 25% of the LFL.  Manual verification on a routine basis is 
required.  This manual verification provides for monitoring of the safety parameter.  The 
surveillance frequency is based on the detection of degraded purge flow due to a plugged 
filter.  Any pluggage would occur gradually and would be detected by the surveillance prior to 
reduction of the flow below the purge flow limit. 

11.5.7.3.3 LOOP CHECK PPT PURGE FLOW METERS (SR 4.4.3.3) 

The local purge flow instruments provide the safety significant monitoring of the PPT purge 
flow conditions.  These instruments are relied upon to ensure the operability of the purge 
systems.  These instruments, therefore, must be shown to be operable to perform this safety 
function. 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the PPT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both indicators are operable. 
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11.5.7.3.4 LOOP CHECK SPT PURGE FLOW METERS (SR 4.4.3.4) 

The local purge flow instruments provide the safety significant monitoring of the SPT purge 
flow conditions.  These instruments are relied upon to ensure operability of the purge systems.  
These instruments, therefore, must be shown to be operable to perform this safety function. 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the SPT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both indicators are operable. 

11.5.7.3.5 DELETED 

11.5.7.3.6 VERIFICATION OF THE SAFETY GRADE NITROGEN PURGE 
SYSTEM ACTUATION PRESSURE INDICATOR (SR 4.4.3.6) 

This verification ensures that the required purge is from the Primary Purge system and thus 
the purge from the Safety Grade purge system is not being used.  Since LCO 3.4.3 requires a 
minimum purge header pressure, manual verification on a routine basis is required. 

11.5.7.3.7 LOOP CALIBRATE THE SAFETY GRADE PURGE SYSTEM 
ACTUATION PRESSURE INDICATOR (SR 4.4.3.7) 

The pressure indicator can be evaluated for determining if the LPPP Safety Grade Purge 
System is on line.  This instrument is required so that the immediate actions as defined in 
LCO 3.4.3 can be accomplished.  This SR ensures calibration of the pressure indicator and 
that the instrument reads within the calculated uncertainty. 

11.5.7.3.8 LOOP CALIBRATE THE PPT PURGE FLOW METERS (SR 4.4.3.8) 
 
The PPT purge flow is required to ensure hydrogen concentration does not exceed 25% of the 
LFL.  SR 4.4.3.1 provides flow requirements to maintain 25% of the LFL in the PPT.  To 
satisfy SR 4.4.3.1, the purge flow meters must be calibrated to ensure the instrument readings 
are within the bounds of the calculated uncertainty. 
 
11.5.7.3.9 LOOP CALIBRATE THE SPT PURGE FLOW METERS (SR 4.4.3.9) 
 
The SPT purge flow is required to ensure hydrogen concentration does not exceed 25% of the 
LFL.  SR 4.4.3.2 provides flow requirements to maintain 25% of the LFL in the SPT.  To 
satisfy SR 4.4.3.2, the purge flow meters must be calibrated to ensure the instrument readings 
are within the bounds of the calculated uncertainty. 

11.5.7.3.10 VERIFICATION OF THE RPT PURGE FLOW (SR 4.4.3.10) 

An RPT purge flow of 2.81 scfm (not including uncertainty values) ensures the flammable 
concentration does not exceed 25% of the CLFL.  Manual verification on a routine basis is 
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required.  This manual verification provides for monitoring of the safety parameter.  The 
surveillance frequency is based on the detection of degraded purge flow due to a plugged 
filter.  Any pluggage would occur gradually and would be detected by the surveillance prior to 
reduction of the flow below the purge flow limit. 

11.5.7.3.11 LOOP CHECK RPT PURGE FLOW METERS (SR 4.4.3.11) 

The local purge flow instruments provide the safety significant monitoring of the RPT purge 
flow conditions.  These instruments are relied upon to ensure the operability of the purge 
systems.  These instruments, therefore, must be shown to be operable to perform this safety 
function. 

The instrument loop check will compare the purge flow readings on the two indicators to 
verify the operability of the RPT purge flow instrumentation.  A significant deviation in the 
indicated readings is indicative of a malfunction in one of the instruments.  The surveillance 
frequency is sufficient to provide assurance that the flow measuring instruments are operating 
properly.  This surveillance is only applicable when both indicators are operable. 
 
11.5.7.3.12 LOOP CALIBRATE THE RPT PURGE FLOW METERS (SR 4.4.3.12) 
 
The RPT purge flow is required to ensure flammable concentration does not exceed 25% of 
the CLFL.  SR 4.4.3.10 provides flow requirements to maintain 25% of the CLFL in the RPT.  
To satisfy SR 4.4.3.10, the purge flow meters must be calibrated to ensure the instrument 
readings are within the bounds of the calculated uncertainty. 

11.5.7.4 Deleted 

11.5.7.5 LPPP Purge Sources (LCO 3.4.5) 

Two sources of purging are available for the LPPP vessels: the primary nitrogen source and a 
safety grade nitrogen supply.  A minimum flowrate to the PPT, SPT, and RPT is required to 
dilute the flammable concentration so it is less than the LFL for hydrogen (in PPT and SPT) 
and less than the CLFL (in RPT).  The safety grade nitrogen source is assumed to provide the 
necessary purge during a Design Basis Accident and is required to be OPERABLE during all 
modes when radioactive material is present in the LPPP vessels. 

The safety grade nitrogen supply is required to be operable to prevent the possible LPPP vessel 
explosion scenarios.  The safety grade nitrogen system shall be aligned to supply purge flow to 
the PPT, SPT, and RPT and contain sufficient inventory to supply the minimum required purge 
flow for a period of four days.  Reference 173 shows that for the normal system setup, a 
maximum total flow rate of approximately 28.5 scfm, including instrument uncertainty, is 
possible to meet the purge requirements for the PPT, SPT, and RPT. The required inventory is 
based on the flow rate for four days plus instrument uncertainty and check valve leakage.  This 
rate is sufficient to maintain the minimum purge flow requirements and pressurize the system.  
The safety grade system shall actuate on low primary nitrogen system pressure.  Since the 
minimum inventory is a requirement to declare the purge system operable, the equipment used to 



 WSRC-SA-6 
 Rev 37 

November 2018 

11.5-59 

monitor the level must also be operable (i.e. aligned and calibrated).  Additionally, the minimum 
inventory is based on a maximum leakage through the safety grade nitrogen purge isolation 
check valves; therefore, the check valve integrity is verified periodically.  The nitrogen tank level 
instruments read in inches of water column (in wc), which is the parameter controlled by the SR. 
The LPPP safety grade system consists of a liquid nitrogen storage tank, an atmospheric 
vaporizer, and various pressure control valves and piping.  The liquid nitrogen tanks PCV’s 
control the pressure in the liquid nitrogen tanks.  On loss of primary nitrogen pressure, the safety 
grade PCV’s open to supply the required nitrogen purge flowrate to the PPT, SPT, and RPT.  
This maintains the flammable concentration less than the LFL (in PPT and SPT) and less than 
the CLFL (in RPT). 
 
The LPPP purge supply line includes redundant pressure control valves which maintain the 
required purge supply pressure for accurate reading of the SPT, PPT, and RPT purge flow 
instrumentation. These must be set at a pressure between 20 and 37 psig to ensure accurate 
reading of purge flow instrumentation for the SPT, PPT, and RPT.  The Safety Grade nitrogen 
purge system includes redundant pressure control valves which actuate the Safety Grade 
Nitrogen purge system upon low flow to the SPT, PPT, and RPT.  These must be set greater 
than 37 psig to protect the maximum pressure of the LPPP pressure control valves.  The 
Safety Grade system is assumed to be actuated at pressures less than 47 psig.  This is the 
protected value from LCO 3.4.3 (52 psig) less the applicable instrument uncertainty 
(Ref. 147).  At least one Safety Grade and one LPPP Purge pressure control valve are required 
to be operable to ensure system operability. 

This backup purge source does not need electrical power to operate and is sized to maintain the 
minimum dilution purge flows to process vessels for a four-day period.  Common to the LPPP 
purge flow supply sources, in the shared inlet piping, are minimum purge flow valves, a flow 
element or switch, local flow indicators and a pressure control valve.   

If the Safety Grade Nitrogen Purge system should fail, it is necessary to increase the 
surveillance frequency of the LPPP vessel purge flowrates.  The Safety Grade Nitrogen Purge 
System must be restored within 72 hours.  The completion time of 72 hours is based on the 
frequency of the use of the backup supply system and engineering judgment on the potential 
repair times for this system. If a completion time of 72 hours is not met, immediate actions are 
taken to put vessels in Standby mode.  Placing the vessels in Standby mode minimizes risk 
while actions are taken to restore equipment to operable status. 

11.5.7.5.1 VERIFICATION OF THE SAFETY GRADE NITROGEN INVENTORY 
(SR 4.4.5.1) 

The LPPP safety grade nitrogen supply is required by the safety analysis to provide purge to 
the LPPP vessels for a minimum of four days.  The minimum nitrogen inventory is based on 
the maximum consumption rate of the nitrogen by the LPPP vessels.  This maximum 
consumption rate was calculated to be approximately 18.5 scfm plus 10 scfm through the 
redundant check valves (Ref. 173).  Based on these flow requirements the LPPP Safety Grade 
Nitrogen inventory is required to be 75 in wc (Ref. 173).  The required inventory value must 
be adjusted to incorporate the uncertainty associated with the nitrogen tank level.  The 
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surveillance frequency is based on the expected use rate of the supply, the inventory of the 
supply, and lack of level indication in the control room. 

11.5.7.5.2 DELETED 

11.5.7.5.3 CALIBRATION OF THE SAFETY GRADE NITROGEN TANK LEVEL 
INDICATOR (SR 4.4.5.3) 

The level indicators on the safety grade LPPP purge nitrogen tank provide indication of the 
inventory.  The safety grade LPPP nitrogen purge system is required by the safety analysis to 
provide a minimum four-day supply of purge to the LPPP vessels.  SR 4.4.5.1 provides 
inventory requirements to meet the four-day assumption.  To satisfy SR 4.4.5.1 the level 
indicators must be calibrated to ensure the calculated uncertainty bounds the instruments used 
to measure the pressure. 

11.5.7.5.4 DELETED 

11.5.7.5.5 DELETED 

11.5.7.5.6 DELETED 

11.5.7.5.7 VERIFICATION OF THE LPPP SAFETY GRADE NITROGEN SYSTEM 
(SR 4.4.5.7) 

The LPPP safety grade nitrogen purge system is normally not supplying the LPPP purge.  
Since the safety analysis requires this system to function when the primary nitrogen system is 
inoperable, this SR requires verification that it can perform this function.  The purge system 
shall be capable of supplying the minimum purge flow to the LPPP vessels and not more than 
assumed in the calculation of the inventory requirement through the vessels’ minimum purge 
flow valves.  The maximum purge flow is checked using the vessels’ local purge flow 
indicator.  

11.5.7.5.8 LEAK TEST OF LPPP SAFETY GRADE NITROGEN PURGE ISOLATION 
CHECK VALVES (SR 4.4.5.8) 

LCO 3.4.5 requires a sufficient Safety Grade Nitrogen inventory to provide required vessel 
purge for a period of four days following failure of the LPPP Primary Purge System.  
Excessive leakage of nitrogen from the Safety Grade Purge System back into the Primary 
Purge System, through the isolation check valves, could reduce the period of time the credited 
inventory could supply the minimum purge requirements. 

Therefore, the check valves will be leak tested on a periodic basis to verify the total leakage of 
safety grade nitrogen past the check valves does not exceed 10 scfm.  This maximum allowed 
leakage, in addition to the required purge flows (including uncertainties and assumed jumper 
leakage), will ensure the credited inventory is sufficient to maintain purge requirements for 
the assumed duration.  The frequency of testing the check valves is based on Reference 94. 
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11.5.7.5.9 DELETED  

11.5.7.5.10 VERIFY LPPP SAFETY GRADE PRESSURE CONTROL VALVES 
(SR 4.4.5.10) 

 
The LPPP Safety Grade pressure control valves ensure the actuation of Safety Grade Nitrogen 
Purge upon low pressure.  The required frequency for verifying the LPPP Safety Grade pressure 
control valves is yearly.  The annual frequency is based on historical performance.  The PCV’s 
associated with the LPPP Safety Grade system have been tested on a yearly frequency with good 
results since the system was installed. 
 
11.5.7.5.11 VERIFY LPPP PURGE PRESSURE CONTROL VALVES (SR 4.4.5.11) 
 
The LPPP Purge pressure control valves maintain the required purge supply pressure and ensure 
the accuracy of the purge flow indication to the SPT, PPT, and RPT.  The required frequency for 
verifying the LPPP pressure control valves is yearly.  The annual frequency is based on historical 
performance of the same components used in similar applications. 

11.5.7.6 Deleted  

11.5.7.7 LPPP Explosion Administrative Controls 

11.5.7.7.1 DELETED 

11.5.7.7.2 WASTE TANK CONTENTS (SAC 5.8.2.14) 

This SAC is required to protect an assumption in the DWPF Accident Analysis about the 
amount of Isopar L present in the RCT and RPT.  It requires characterization of waste streams 
to be transferred to or processed in the RCT and RPT to verify that the maximum amount of 
Isopar L analyzed in these vessels is not exceeded.  Section 11.5.11.2.14 provides more details 
of this program. 

11.5.7.7.3 TRANSFER CONTROL PROGRAM (AC 5.8.2.20) 

The LPPP receives sludge from H-Area.  To ensure the LPPP cell is not overflowed, the 
safety analysis requires that independent verification is provided to assure the termination of 
transfers, that action is taken to terminate siphoning, and that the H-Area tank level is 
monitored after the transfer has been terminated.  The transfers from 512-S will not result in 
overflow of the LPPP vault since the 512-S vessels are the same size as the LPPP vessels.  
The vault volume is approximately 230,400 gallons (Ref. 60).  Section 11.5.11.2.20 provides 
the details of the Transfer Control Program. 

11.5.7.7.4 LOAD LIFT PROGRAM (AC 5.8.2.18) 

Chapter 9 of the FSAR states that a crane could drop a piece of equipment on a safety related 
SSC causing a spill or explosion.  The Load Lift Program provides assurance that the 
movement of equipment over safety related equipment is conducted in a manner which will 
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minimize the potential of damage due to crane load drop accidents.  This program shall 
include verification of lift stability and verification of proper load engagements. 

11.5.7.7.5 DELETED 

11.5.7.7.6 DELETED  

11.5.7.7.7 RETAINED HYDROGEN PROGRAM (SAC 5.8.2.36) 

To ensure that releases of retained hydrogen do not result in flammable gas mixtures within 
vessel vapor spaces, an allowable Quiescent time (Q-time) will be defined in which agitation 
must be restored if lost. Purge flow rates are required to be at pre-loss of agitation TSR 
required flow rates upon re-agitation, i.e., if agitation is lost with the SRAT in Operations 
mode, TSR required Operations mode flow rates must be verified prior to resuming agitation. 
This will ensure releases of retained hydrogen do not create a flammable vapor space if 
agitation is lost and then restored. 

Additionally, if agitation cannot be restored within the Q-time, the agitator, or components 
creating an equal or larger opening size, will be removed from the vessel allowing any 
released hydrogen to vent into the cell where it will be diluted to safe concentrations. 
Component removal must be completed within the Q-time.  

11.5.7.7.8 CHEMICAL CONTROLS (AC 5.8.2.23) 

Programmatic Controls shall be implemented to preclude chemical additions to vessels and 
tanks from generating flammable vapors (above the rate assumed in the safety analysis) and 
inadvertent/incompatible chemical transfers. 

11.5.8 DELETED  

11.5.9 DELETED 

11.5.10 ZONE 1 VENTILATION AND STANDBY ELECTRICAL POWER 

11.5.10.1 Zone 1 Ventilation (LCO 3.7.1) 

The Zone 1 Ventilation system maintains the canyon at a negative pressure sufficient to pull 
airborne particulate through the sand filter, where the particulate is deposited.  One of the four 
Zone 1 exhaust fans with inlet vanes open is normally sufficient by design to maintain 
adequate negative pressure within the Vitrification Building following a normal power failure 
with supply fans off (Ref. 47).   

However, in order to mitigate the additional risk posed by the ADPs, retained hydrogen, and 
melter off gas explosions, the Zone 1 Ventilation system is credited as an additional first level of 
control.  Since the purge systems have not been shown to prevent explosions, additional 
redundancy is included in the TSR LCO for the Zone 1 Ventilation system which requires three 
Zone 1 Exhaust Fans to be operable, even though a single fan can perform the safety function. 
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In addition, both Sand Filter Plenum Pressure transmitters are required to be operable at all 
times.  Conditions F, G, and H establish the safe shutdown requirements for the facility should 
the Required Actions of the LCO Conditions not be met within the prescribed Completion 
Times, or should three, or more, of the four exhaust fans become inoperable. 

LCO 3.0.6 provides an exception to entering the LCO of a supported system (in this case, the 
Zone 1 Ventilation system) when the inability of the supported system to perform its intended 
function is due solely to the supporting system’s (i.e., DG system) inoperability, and an LCO 
for that supporting system is specified in the TSR.  For that reason, a Zone 1 Exhaust Fan(s) 
can be considered operable, even if the fan(s) is aligned to an electrical bus supported by an 
inoperable Diesel Generator (DG). 

In the case of a DG discovered to be inoperable, only the DG LCO 3.9.1 Conditions are 
required to be entered.  These Required Actions and Completion Times establish the 
necessary safe plant conditions, even though it is recognized that the associated fans will not 
operate in the event of a loss of normal power.  The fans still provide their credited safety 
function for other analyzed events (i.e., non-loss of power events). 

An inoperable DG requires entry into LCO 3.9.1 Condition A (one DG system inoperable) 
while entering LCO 3.7.1 Condition A (two Zone 1 Exhaust Fans inoperable) is not required 
if the inability of the Zone 1 fans to perform their intended function is due solely to the 
inoperability of the associated DG. 

For a Zone 1 exhaust fan to be operable, it must also be able to provide design flows.  This is 
verified by ensuring the associated dampers are functional and that fans are electrically and 
physically capable of delivering minimal flow.  Following a loss of FOS-12 or offsite power, 
Local Control Station 272 (LCS 272) is designed take control of the fans away from DCS.  
When a DG restores power to its respective load center bus, LCS 272 will attempt to start one 
fan on each bus that receives backup power.  If the first fan fails to start, the LCS will attempt 
to start the second fan on that bus following a time delay.  LCS 272 is designed to start a fan 
within 30 seconds of power restoration. (Specifically, LCS 272 is designed to start a fan after 
a nominal 5 seconds after power restoration to its associated bus, and if the first fan does not 
start, LCS 272 will attempt to start the second fan after a nominal 10 seconds after power 
restoration.) 

If LCS 272 is inoperable, manual action is required to start the fans following a loss of offsite 
power.  To ensure this action can be taken, the LCO requires an operator to be stationed in 
292-S where the manual start/stop switches are located.  The immediate Completion Time 
indicates the highest priority for this safety function.  The local control station is required to 
be returned to service within 14 days. 

LCO 3.7.1 also includes requirements for an operable sand filter, and sand filter inlet plenum 
minimum operating pressure.  The sand filter is required to decontaminate the air by a 
minimum factor of 200 (Ref. 48).  In addition, both inlet plenum pressure transmitters and 
their associated high-pressure interlocks are required to be operable.  By requiring the sand 
filter inlet plenum pressure to be maintained less than -1.1 in. wc, (less than -1.36 in. wc when 



 WSRC-SA-6 
 Rev 37 

November 2018 

11.5-64 

adjusted for instrument uncertainty), the LCO ensures that, for any event that occurs in normal 
operation, the radioactive airborne particulate is swept through and captured in the sand filter 
(Ref. 47).  The sand filter inlet plenum pressure instruments also actuate interlocks to place 
the ventilation system in a safe configuration, such that negative pressure is maintained in the 
cells and ventilation flow is to the sand filter. 

If both pressure transmitters and/or interlocks are inoperable, the LCO requires the ventilation 
systems be placed in a configuration which is known to provide the necessary safe facility 
conditions.  Therefore, the Zone 1 supply, Zone 2 exhaust and the Weld Test Cell fans are 
stopped, and one Zone 1 Exhaust Fan is verified to be operating.  In this configuration, the 
system safety functions are maintained.  Immediate verification of the exhaust fan operation 
ensures the system critical function is established.  The 4-hour surveillance credits the 
reliability of the system.  A restoration period of 72 hours is based on the probability of 
occurrence of a DBA. 

Another LCO Condition establishes the requirements for the sand filter inlet plenum pressure 
exceeding the maximum pressure (i.e., greater than -1.36 in. wc).  This Condition requires the 
following to be performed immediately: the ventilation systems is placed in a configuration 
which is known to provide the necessary safety requirements by first, starting available Zone 
1 Exhaust Fan(s), and stopping Zone 1 Supply, Zone 2 Exhaust, and the Weld Test Cell fans 
(all of which should have been stopped by hardwired interlocks).  In addition, the steam 
supply to the SRAT, SME, and DWTT is isolated, all transfers in the affected process areas 
are stopped and purge flow to the CPC/SPC vessels is verified.  Finally, within 24 hours, the 
SEFT, PRFT, SRAT, SME, MFT, RCT, DWTT, and Melter are placed in Standby Mode. 

If three Zone 1 Exhaust Fans are inoperable, another LCO Condition establishes the 
immediate actions for placing the facility in a safe configuration including, isolating the steam 
supply to the SRAT, SME, and DWTT and stopping all transfers within the affected process 
areas.  In addition, purge flow to the CPC and SPC process vessels is verified.  The remaining 
operable Zone 1 Exhaust Fan is verified to be aligned to an operable diesel generator bus.  
Finally, within 24 hours, the SEFT, PRFT, SRAT, SME, MFT, RCT, DWTT, and Melter are 
placed in Standby Mode. 

If no Zone 1 Exhaust Fan is operable, or if the sand filter is inoperable, the immediate actions 
include, isolating the steam supply to the SRAT, SME, and DWTT and stopping all transfers 
within the affected process areas.  The CPC and SPC process vessels and Melter are verified 
to be in a safe configuration to prevent explosions.  Finally, within 24 hours, the SEFT, PRFT, 
SRAT, SME, MFT, RCT, DWTT, and Melter are placed in Standby Mode. 

The completion time to place the vessels in Standby Mode is based on the minimum time to 
achieve this condition and complete the administrative tasks for changing modes. 

11.5.10.1.1 VERIFICATION OF THE SAND FILTER INLET PLENUM PRESSURE 
(SR 4.7.1.1) 

The Sand Filter Inlet Plenum Pressure indicates whether the ventilation system will provide 
the motive force to draw any airborne particulate through the sand filter from within the 
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canyons.  This function protects the facility worker from potential process upsets within the 
canyon.  Continuous monitoring is provided by SS pressure instrumentation and hardwired 
interlocks that actuate to place the system in its minimum safe configuration upon high 
pressure.  The value of -1.1 in. wc. must be adjusted to account for instrument uncertainty.  
Verification of inlet plenum pressure is performed every 12 hours using non-credited installed 
process instrumentation (IPI).  

11.5.10.1.2 CALIBRATION OF THE SAND FILTER INLET PLENUM PRESSURE 
TRANSMITTER (SR 4.7.1.2) 

The pressure instrumentation in the Sand Filter Inlet Plenum provides measurement of the 
Zone 1 Exhaust ability to mitigate an event within the canyon.  Zone 1 Exhaust is required to 
provide the motive force necessary to ensure air flow through the sand filter.  The calibration 
of the transmitter ensures that the measured pressure transmitted to the pressure indicator and 
interlocks is within the assumed uncertainty.  The frequency is based on the reliability and 
redundancy of the pressure transmitters. 

11.5.10.1.3 TEST THE SAND FILTER INLET PLENUM PRESSURE INTERLOCK 
(SR 4.7.1.3) 

The Sand Filter Inlet Plenum Pressure interlock ensures that Zone 1 Exhaust is performing its 
safety function of ensuring flow through the sand filter.  This Loop Test shall, at a minimum, 
simulate a high signal and verify the respective components receive the signal to actuate 
(i.e. stop). 

11.5.10.1.4 TEST OF THE ZONE 1 DAMPERS (SR 4.7.1.4) 

The Zone 1 Exhaust Fans’ inlet vane and discharge dampers are required in the safety analysis 
to function to ensure a Zone 1 Exhaust Fan can force air through the sand filter.  The Zone 1 
Exhaust Fan discharge dampers shall open if their respective fan is operating and close when 
the fan is stopped.  The discharge damper shall seal sufficiently to ensure the exhaust flow 
does not circulate between operating and non-operating fans. 

11.5.10.1.5 START ZONE 1 EXHAUST FANS LOCALLY (SR 4.7.1.5) 

Manual start switches have been installed at the load centers to overcome the possible failure 
of LCS-272.  The safety analysis credits operator action to start the fans using these local start 
switches.  This SR verifies this ability to start the fans is maintained. 

11.5.10.1.6 VERIFICATION OF THE SAND FILTER EFFICIENCY (SR 4.7.1.6) 

The sand filter is assumed to provide a decontamination factor of at least 200 which 
corresponds to a sand filter efficiency of 99.5%.  This assumption affects the consequence 
analysis associated with any canyon release.  To prove this assumption is correct, a test of the 
sand filter will be completed.  The sand filter shall be shown to provide this minimum 
decontamination ability at the design flow (94,500-115,000 cfm) (Ref. 126). 
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11.5.10.1.7 TEST OF THE ZONE 1 EXHAUST LOCAL CONTROL STATION 
(SR 4.7.1.7) 

LCS-272 is required to start and operate the Zone 1 Exhaust Fans following a loss of offsite 
power.  The test shall verify that on a loss of power, the LCS will start either exhaust fan 
within 30 seconds following restoration of power to the load center (diesel bus).  Thirty 
seconds ensures the timely start of the fan following restoration of power to the bus.  This SR 
in conjunction with loss of power testing in SR 4.9.1.17 completely tests the safety function of 
LCS 272 to restart a Zone 1 Exhaust Fan after a loss of normal power.  The frequency of this 
SR is based on the loss of offsite power testing of the diesel as recommended by the NUREG 
1431.  This frequency was chosen to limit the number of times in which the facility must 
simulate a loss of offsite power. 

11.5.10.1.8 ZONE 1 EXHAUST FAN ALIGNMENT (SR 4.7.1.8) 

This SR verifies that all four Zone 1 exhaust fans have their switch on the load center set to 
the remote position. 

11.5.10.1.9 ZONE 1 EXHAUST FAN PERFORMANCE (SR 4.7.1.9) 

The Zone 1 Exhaust Fans are required to pull sufficient air through the sand filter to maintain 
negative pressure in the process cells.  To ensure the fans ability to perform as designed, a 
surveillance of the fans shall be completed.  This surveillance shall consist of total fan flow 
measurement under numerous fan combinations with the inlet vane dampers fully open, to 
enable a determination of individual fan performance.  This determination will prove, by 
comparison with baseline data, the ability of the fans to perform their function. 

11.5.10.2 Standby Electrical Power (LCO 3.9.1) 

Standby electrical generation capabilities are provided to maintain power to safety loads and 
services when normal power is not available.  The standby power facilities include two systems.  
Each system is equipped with a diesel generator (DG) unit and auxiliary equipment, including 
instrumentation, controls, indication, annunciation, distribution, and fuel oil storage and transfer 
equipment. Each DG unit is supported by a fuel oil storage and transfer system consisting of a 
fuel oil storage tank, equipped with a fuel oil transfer pump capable of pumping to the 
associated day tank or to the other diesel’s day tank. 

Upon loss of normal power, some smaller loads are energized as soon as the DG(s) is connected 
to the bus.  Other larger loads, such as Zone 1 Exhaust Fans, are sequenced on to prevent 
overloading the DG(s).  The coordination of the overcurrent protection ensures isolation of 
potential faults that could be placed on the DG output.  Protective setting of the circuit breakers, 
which include breakers feeding load centers B7 and B8 from B9 and B10, ensures that faulted 
loads will not result in loss of emergency standby power. 

Fuel oil for each diesel engine is supplied from separate 15,000-gallon underground storage 
tanks.  Each underground storage tank has a fuel oil transfer pump capable of automatically 
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delivering fuel to the associated diesel engine day tank, or the other diesel engine’s day tank, 
each of which has a capacity of 450 gallons. 

The volume of fuel in the fuel oil storage tank is maintained greater than or equal to 9,787 
gallons to be able to run the associated DG at approximately 50% load for four days (Ref. 49).  
If the fuel oil in the DG fuel oil storage tank is less than 9,787 gallons but greater than or 
equal to 7,327 gallons (a three-day supply), the fuel oil four-day inventory must be restored 
within 48 hours. 

The diesel manufacturer has minimum requirements for diesel operation which include lube 
oil pressure and lube oil temperature.  These two parameters are continuously monitored by a 
local panel which alarms locally and in the control room.  Therefore, these conditions are not 
covered directly in the SRs.  This is consistent with NUREG 1431 treatment of these 
parameters. 

For each diesel engine, a full lube oil sump in conjunction with a minimum volume of lube oil 
in the lube oil makeup tank (25% sight glass indication which is equivalent to 81.6 gallons of 
lube oil), is needed for at least four days of operation (Ref. 49).  Each DG lube oil sump 
contains a two-day supply.  The combined inventory equates to approximately five days of 
operation for each DG and provides sufficient margin to address any instrument uncertainty 
(Ref. 49). 

Both DGs and their support systems are required to be available to support Zone 1 Ventilation 
following a loss of offsite power.  Therefore, the LCO requires both of the DG systems to be 
operable.  Each DG must be capable of starting and achieving acceptable speed and voltage, 
and connecting to its respective standby bus upon detection of bus undervoltage.  Each DG 
must also be capable of accepting required loads and continuing to operate until offsite power 
can be restored to the associated load centers (B9 or B10).  Support systems required by this 
LCO that are related to the operable DGs include minimum fuel requirements in the 
associated fuel oil storage tanks, fuel oil makeup capability to the associated day tanks, 
minimum air pressure in the associated air start receivers, associated battery banks, and 
associated charging and DC distribution systems, and lube oil systems. 

If one DG is inoperable, immediate verification is required to determine if at least one of the 
Zone 1 Exhaust Fans is operable.  In addition, verification that the operable DG in not 
inoperable due to a common cause failure is performed or surveillances are performed on the 
operable DG to ensure operability. 

If both diesel generators are inoperable, actions to place the facility in a safe condition and to 
restore the inoperable equipment shall immediately be initiated. 

Each fuel oil system includes a day tank for its associated DG, which ensures the fuel oil is 
ready for the DG to start. Automatic fuel oil makeup and day tank level control is 
accomplished by LCS-210.  LCS-210 is powered from DG #2 during loss of normal power 
conditions.  Therefore, operator action is required to perform the fuel oil makeup function 
when DG #1 is performing its safety function and DG #2 is inoperable, or LCS-210 is 
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otherwise inoperable.  Each day tank fuel oil level shall be verified after each shutdown of its 
associated DG to be a minimum of 5/8 within its sight glass.  A sight glass level of 5/8 
corresponds to >200 gallons, which is greater than 2 hours of diesel operation using the fuel 
oil consumption rate as given in Reference 49.  Two hours is the time defined by the accident 
analysis to have an operator take action to manually start a transfer pump. 

If new fuel oil is added to a fuel oil storage tank associated with an operable DG, and is found 
by analysis to contain certain fuel oil properties of interest outside of the requirements of 
Reference 53, then the fuel oil parameters for the fuel in the storage tank(s) (and day tank(s) if 
transfers have occurred since new fuel addition) shall be verified as acceptable or restored to 
within acceptable limits within 30 days.  Since fuel oil outside of its limits does not mean a 
definite failure of the fuel oil to burn properly in the diesel engine, and most fuel oil properties 
do not change significantly between SR frequency intervals, and proper engine performance 
has been recently demonstrated, it is prudent to allow a brief period prior to declaring the DG 
inoperable.  30 Days allows time for implementing compensatory measures to restore the fuel 
oil parameters to within limits. 

The batteries are maintained in accordance with IEEE-450.  The inspections/tests from 
IEEE-450 identified as TSR Surveillance Requirements were based on guidance in NUREG 
1431.  If the battery parameters are not within limits specified in the surveillances, the battery 
bank associated with the operable DG should be evaluated to the LCO battery parameter 
criteria.  These criteria ensure that sufficient capacity exists for the battery to perform its 
intended safety function.  IEEE allows the battery to be considered operable in this condition 
for 3 Months. 

11.5.10.2.1 VERIFICATION OF AIR RECEIVER PRESSURE (SR 4.9.1.1) 

The air start receivers for each operable DG are pressurized to allow DG starting.  The 
operable DG(s) shall be verified to be supported by air start receivers at 170 psig (Ref. 56).  
This SR ensures that, without the aid of the refill compressor, sufficient air start capacity for 
the DG(s) is available.  The system design requirements provide for a minimum of two engine 
start cycles and a subsequent successful start without recharging (Ref. 56).  This SR ensures 
that air start capability for each operable DG is maintained.  The surveillance frequency takes 
into account the capacity and diversity of the AC power sources and is adequate to ensure that 
sufficient air capacity is available on a continuous basis.  To maintain adequate air capacity 
levels following a DG run, the pressure shall also be verified after each shutdown of the DG.  
Periodic oversight and verification that the air start receivers have been replenished following 
shutdown of the DG ensure that the air start receivers are capable of supporting startup of the 
DG(s). 

11.5.10.2.2 VERIFICATION OF DAY TANK INVENTORY (SR 4.9.1.2) 

To ensure fuel oil transfer system operation following a DG(s) run, the fuel oil level in the day 
tank associated with an operable DG(s) shall be verified after each shutdown of the DG(s) to 
be a minimum of 5/8 full capacity.  Completion of the SR proves the diesel fuel oil transfer 
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system capability.  Verification of the fuel oil level at the specified frequency ensures that the 
fuel oil transfer system is available on a continuous basis. 

11.5.10.2.3 VERIFICATION OF DG LUBE OIL SUMP INVENTORY (SR 4.9.1.3) 

Each operable DG is required to be able to operate for a four-day duration.  During the 
operation of the diesel, lube oil is consumed.  This supply is provided by the DG sump in 
conjunction with each DG lube oil makeup tank.  To ensure the operable DG(s) has sufficient 
lube oil to operate for four days, this SR verifies the lube oil sump inventory, and SR 4.9.1.32 
verifies the lube oil makeup tank inventory.  The minimum amount is based on the 
manufacturers stated consumption rate (Ref. 49).  Verification of the level at the specified 
frequency ensures that lube oil is not leaking out of the sump.  The verification after the 
DG(s) shutdown ensures that when the lube oil inventory is reduced during operation of the 
diesel(s), the inventory is replenished to allow the four-day operation when required. 

11.5.10.2.4 VERIFICATION OF FUEL OIL STORAGE TANK INVENTORY 
(SR 4.9.1.4) 

Each operable DG is required to be able to operate for a four-day duration.  To ensure the 
operable DG(s) has sufficient fuel oil to operate for four days, this SR verifies the fuel oil 
inventory in the storage tank associated with the operable DG(s).  The minimum amount is 
based on the consumption rate of the diesel operating at 50% load (Ref. 49).  Verification of 
the level at the specified frequency ensures that fuel oil is not leaking out of the storage tank.  
The verification after each DG shutdown ensures that when the fuel oil inventory is reduced 
during operation of the diesel the inventory is replenished to allow the four-day operation 
when required. 

11.5.10.2.5 VERIFICATION OF BATTERY TERMINAL VOLTAGE (SR 4.9.1.5) 

Each operable DG is required to have diesel control power supplied from its associated 
battery bank and its associated charging system.  Verifying battery terminal voltage while the 
battery is on float or equalize charge ensures the effectiveness of the charging system and the 
ability of the batteries to perform their intended function.  Float charge is when the charger is 
supplying the continuous charge required to overcome the internal losses of the battery and 
maintain the battery in a fully charged state.  The voltage requirements are based on the 
nominal design voltage of the battery and manufacturer's recommendations.  The surveillance 
frequency is considered to be adequate to maintain periodic oversight of the required battery 
banks based on IEEE-450. 

11.5.10.2.6 VERIFICATION OF BATTERY PILOT CELLS VOLTAGE (SR 4.9.1.6) 

To ensure proper operation of the battery associated with each operable DG, the pilot cells are 
verified to meet the manufacturer’s recommended values for float (cell) voltage.  The cells 
selected as pilot cells are those whose temperature and voltage approximate the state of charge 
of the entire battery.  The limits and frequency of this SR are based on the guidance of IEEE-
450 and the manufacturer’s recommendations. 
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11.5.10.2.7 VERIFICATION OF BATTERY CELL VOLTAGE (SR 4.9.1.7) 

To ensure proper operation of the battery associated with each operable DG, the cells are 
verified to meet the manufacturer’s recommended values for float (cell) voltage.  The limits 
and frequency of this SR shall be based on the guidance of IEEE-450 and the manufacturer’s 
recommendations. 

11.5.10.2.8 PERFORMANCE OF A BATTERY SERVICE TEST (SR 4.9.1.8) 

A battery-service test is a special test of the battery's "as found" capability to satisfy the 
design requirements (battery duty cycle of the DC electrical power system) and maintain a 
minimum voltage of 105 VDC.  The discharge rate and test length should correspond to the 
design duty cycle requirements.  The load for DC electrical power subsystems are generator 
and load center control and annunciator power.  This test is required to be performed for the 
battery banks associated with each operable DG.  The frequency of the SR is based on 
NUREG-1431. 

11.5.10.2.9 DELETED 

11.5.10.2.10 VERIFICATION OF FUEL OIL TRANSFER SYSTEM OPERATION 
(SR 4.9.1.10) 

The fuel oil transfer system must function to provide fuel oil to an operable DG during the 
four-day accident duration assumed in the safety analysis.  To adequately prove the successful 
operation of the fuel oil transfer system(s), it shall be tested.  The test shall show each fuel oil 
transfer pump is operable, the fuel oil transfer piping is intact and unobstructed, and the 
control system for the automatic fuel transfer is operable.  The frequency of this SR is based 
on the reliability of the fuel oil transfer system and the routine verification by the completion 
of SR 4.9.1.2. 

11.5.10.2.11 DIESEL START/LOAD SURVEILLANCES (SR 4.9.1.11 through 4.9.1.15 
and SR 4.9.1.17 through 4.9.1.19) 

Each operable DG shall be tested to demonstrate the ability to supply power to the safety 
loads described in Chapter 4.  These surveillance requirements test the following abilities in 
accordance with IEEE-387: 

 To attain and stabilize frequency and voltage within the limits 

 To accept the individual loads that makeup the safety loads in the desired sequence 
and time duration and to maintain the voltage and frequency within the acceptable 
limits, 

 To control, survey and protect the diesel generator system as defined by the safety 
analysis 
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DOE Standard 3003 takes these generic diesel testing requirements and defines the following 
minimum tests which DWPF has implemented in these surveillance requirements for each 
operable DG: 

a) Verify that the DG starts on a simulated loss of offsite power from standby 
conditions and attains operating frequency and voltage within 30 seconds.  
Generator voltage and frequency shall be within acceptable limits.  The time 
requirement of 30 seconds is not imposed by the safety analysis.  However, 30 
seconds was selected to provide a reasonable time to start the diesel and provide 
power to Zone 1 exhaust fans in a timely manner to minimize air flow reversals in 
the building. (SR 4.9.1.11 and SR 4.9.1.13) 

b) Verify that the DG can accept load not to exceed the continuous rating and operate 
for 1 hour. (SR 4.9.1.12) 

c) Verify the capability of the DG to reject a load greater than or equal to the largest 
single operating plant load while maintaining engine speed less than or equal to 
nominal speed plus 75% of the difference between the nominal speed and the 
overspeed trip setpoint. (SR 4.9.1.18). 

d) Verify the capability of the DG to reject a load of its continuous rating without 
tripping on overspeed or exceeding predetermined voltage limits. (SR 4.9.1.15) 

e) Perform a loss-of-offsite power test that simulates the loss of normal power to the 
DG buses including: 

 Verifying that the buses that will be powered by the DG(s) de-energize and 
loads shed as required. 

 Verifying that the DG(s) auto-starts and auto-loads the connected system 
loads within the required load timing sequence. 

 Verifying frequency and voltage are maintained within acceptable limits for 
connected loads for both transient and steady-state conditions. (SR 4.9.1.17) 

f) Demonstrate the DG operating (typically for 8 hours) at its continuous rating.  The 
frequency and voltage shall be within limits during the entire test. (SR 4.9.1.14) 

g) Demonstrate the DG ability to synchronize with the offsite power grid and transfer 
loads to the offsite power source. (SR 4.9.1.19) 

Chapter 4 describes the safety loads which are required by the safety analysis to function 
following a loss of offsite power.  These are the loads which the diesel generators shall be 
able to continuously supply power following a loss of offsite power for a period of four days. 

The steady-state voltage and frequency acceptable limits are: ± 10% of DG normal voltage 
output, 480 VAC, and ± 2% of the DG normal frequency output, 60 Hz. 
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11.5.10.2.12 TRIP LOGIC TEST FOR DG CRITICAL PROTECTIVE FUNCTIONS 
(SR 4.9.1.20) 

This SR confirms the bypass of the DG non-critical protective function (high jacket water 
temperature) on loss of power signal, and the critical protective functions (engine overspeed, 
generator differential current, low lube oil pressure, high crankcase pressure, negative sequence 
current, anti-motoring, voltage controlled overcurrent, and loss of excitation) trip the DG(s) to 
avoid damage to the DG(s) unit.  The 2-Year frequency is based on NUREG-1431, IEEE-387, 
and DOE-STD-3003. 

11.5.10.2.13 CHECK FOR AND REMOVE ACCUMULATED WATER FROM DG 
FUEL OIL STORAGE TANKS AND DAY TANKS (SR 4.9.1.22) 

Microbiological fouling is a major cause of fuel oil degradation.  There are numerous bacteria 
that can grow in fuel oil and cause fouling, but all must have a water environment to survive.  
Bottom sediments can cause fouling of the fuel oil system and degrade engine performance.  
Removal of water from the day tank and storage tank eliminates the necessary environment 
for bacteria.  This is the most effective means of controlling microbiological fouling.  In 
addition, it eliminates the potential for water entrainment in the fuel oil during DG operation.  
Water may come from any of several sources including: condensation, ground water, rain 
water, contaminated fuel oil, and from breakdown of the fuel oil by bacteria.  Frequent 
checking for and removal of accumulated water minimizes fouling and provides data 
regarding the water tight integrity of the fuel oil system.  This SR is for preventive 
maintenance. 

Each DG is provided fuel oil from its associated DG fuel oil day tank.  The day tank is 
supplied fuel oil from the diesel fuel oil storage tanks.  To ensure the fuel oil is suitable to 
support engine performance, NUREG-1431 requires any accumulated water in the fuel oil 
storage and day tanks be removed on a monthly basis. 

11.5.10.2.14 CHECK FOR FUEL OIL PARTICULATE CONTAMINATION IN FUEL 
OIL AND DAY TANKS (SR 4.9.1.23) 

Fuel oil degradation during long term storage shows up as an increase in particulate, due mostly 
to oxidation.  The presence of particulate does not mean the fuel oil will not burn properly in a 
diesel engine.  However, the particulate can cause fouling of filters and fuel oil injection 
equipment.  The particulate level shall be maintained less than or equal to 20 mg/l to prevent 
fuel oil filter clogging during a four-day run duration.  The frequency of the SR is based on 
DOE Fuel Oil Working Group fuel oil standard practices (Ref. 53). 

11.5.10.2.15 SAMPLING AND VERIFICATION OF NEW FUEL OIL PROPERTIES 
(SR 4.9.1.24) 

The tests listed below are a means of determining whether new fuel oil is of the appropriate 
grade and has not been contaminated with substances that would have an immediate detrimental 
impact on diesel engine combustion.  If results from these tests are within acceptable limits, the 
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fuel oil may be added to the storage tank associated with the operable DG(s) without concern 
for contaminating the entire volume of fuel oil in the storage tanks.  These tests are to be 
conducted prior to adding the new fuel oil to the storage tank(s).  The tests, limits, and 
applicable ASTM standards are as follows: 

a. Sample the new fuel oil in accordance with ASTMD-270 or ASTMD-4057; 

b. Verify in accordance with the tests specified in ASTM D975 that the sample has an 
API gravity of ≥ 30 and ≤ 42, a kinematic viscosity of ≥ 1.9 and ≤ 4.1 centistokes, 
a sediment and water concentration of ≤ 0.05%, a flash point ≥ 125 oF and visual 
appearance is clear and bright. 

This is in accordance with the governing DOE fuel oil standard national standards, and 
Reference 49. 

11.5.10.2.16 SAMPLING AND VERIFICATION OF FUEL OIL PROPERTIES 
(SR 4.9.1.25) 

The fuel oil properties listed below may impact operability of the DGs (Ref. 66) and were 
selected for the surveillance requirement.  New fuel oil shall be sampled in accordance with 
ASTMD-4057 and analyzed to verify the following properties are within limits: 

 Cloud point is ≤ 30°F 
 Cetane number is ≥ 40 
 Particulate contamination is ≤ 10 mg/l 

The sample shall be taken during new fuel oil unloading; however, test results and verification 
of fuel oil property limits is not required prior to adding the new fuel to the storage tanks.  
This is acceptable because the fuel oil properties of interest, even if they were not within 
stated limits, would not have an immediate effect on DG operation. 

SR 4.9.1.23 verifies that the fuel oil particulate level in the storage tanks is maintained at less 
than or equal to 20 mg/l to prevent fuel oil filter clogging.  Verifying the particulate 
contamination of the new fuel is less than or equal to 10 mg/l is sufficient to ensure the new 
fuel oil added does not cause degradation of the existing fuel oil. 

Surveillance for a microbiological growth check is not considered necessary based on BPWG 
Handbook for fuel quality (Ref. 53), which states that if the tank is treated with biocide and is 
kept free from water, periodic testing for microbiological growth is unnecessary.  The SRS 
requirements for diesel fuel quality (Ref. 66) require the addition of biocide and the periodic 
check for water per SR 4.9.1.22.  Since the BPWG Handbook for fuel quality references 
ASTM D975 for cloud point regional requirements, ASTM D975 requirements are used for 
cloud point.  The ASTM D975 cloud point requirements assure acceptable diesel fuel oil 
quality for DWPF operations since fuel oil is stored in underground storage tanks and the fuel 
oil day tanks are located in heated DG rooms. 
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11.5.10.2.17 FUEL OIL STORAGE TANK CLEAN OUT (SR 4.9.1.26) 

Draining the fuel oil stored in the underground storage tanks, removal of the accumulated 
sediment, and tank cleaning are required by Regulatory Guide 1.137.  This SR also requires 
the performance of the ASME Code Section XI examination of tanks.  To preclude the 
introduction of surfactants in the fuel oil system, the cleaning should be accomplished using 
sodium hypochlorite solutions, or their equivalent, rather than soap or detergents.  This SR is 
for preventative maintenance.  The presence of sediment does not necessarily represent a 
failure of the SR provided that accumulated sediment is removed during performance of this 
SR. 

11.5.10.2.18 INSTRUMENT LOOP CALIBRATION OF THE AIR START RECEIVER 
PRESSURE INDICATOR (SR 4.9.1.27) 

The pressure indicator on the air start receivers provides indication of the inventory of air 
sufficient to provide the required number of DG start attempts.  SR 4.9.1.1 provides inventory 
requirement to meet the DG(s) design requirements for starting.  To satisfy SR 4.9.1.1 the 
pressure indicators associated with the operable DG(s) must be calibrated to ensure the 
instruments function properly within required tolerances. 

11.5.10.2.19 TEST OF THE MANUAL FUEL OIL TRANSFER PUMP START 
SWITCH (SR 4.9.1.28) 

Manual start switches have been installed in the 292-S electrical room to overcome the 
possible failure of LCS-210.  The safety analysis credits operator action to start the fuel oil 
pump(s) associated with an operable DG(s) using the local start switch(es).  This SR verifies 
this ability to start the pump(s) is maintained. 

11.5.10.2.20 DELETED 

11.5.10.2.21 DELETED 

11.5.10.2.22 DELETED 

11.5.10.2.23 VERIFICATION OF LUBE OIL MAKEUP TANK INVENTORY 
(SR 4.9.1.32) 

Each operable DG is required to be able to operate for a four-day duration.  During the 
operation of the diesel, lube oil is consumed.  This supply is provided by the diesel engine 
sump in conjunction with the DG lube oil makeup tank(s).  To ensure the operable DG(s) has 
sufficient lube oil to operate for four days, this SR verifies each lube oil makeup tank’s 
inventory, and SR 4.9.1.3 verifies each diesel engine’s lube oil sump inventory.  The 
minimum amount is based on the manufacturer’s stated consumption rate (Ref. 49). 
Verification of the level at the specified frequency ensures that lube oil is not leaking out of 
the sumps.  Inventory verification after each lube oil transfer ensures that when the lube oil 
inventory is reduced by transfer, the inventory is replenished to allow the four-day operation 
when required. 
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11.5.10.2.24 VERIFICATION OF BATTERY CELL ELECTROLYTE LEVEL 
(SR 4.9.1.33) 

To ensure proper operation of the battery associated with each operable DG, the cells are 
verified to meet the manufacturer’s recommended values for electrolyte level.  The limits and 
frequency of this SR shall be based on the guidance of IEEE-450 and the manufacturer’s 
recommendations. 

11.5.10.2.25 VERIFICATION OF BATTERY FLOAT CURRENT (SR 4.9.1.34) 

To determine the state of charge of the battery associated with each operable DG, float current 
is verified.  A float charge is the condition in which the battery charger is supplying the 
continuous charge required to overcome the internal losses of a battery and maintain the 
battery in a charged state.  The float current requirements are based on the float current 
indicative of a charged battery.  Use of float current to determine the state of charge of the 
battery is consistent with IEEE-450.  The limits and frequency of this SR shall be based on the 
guidance of IEEE-450 and the manufacturer’s recommendations. 

11.5.10.3 Deleted 

11.5.10.4 Deleted 

11.5.10.5 Deleted 

11.5.10.6 Deleted 

11.5.11 ADMINISTRATIVE CONTROLS FOR SAFETY ANALYSIS EVENTS 

11.5.11.1 Procedure Controls (AC 5.8.1) 

The safety analysis assumes that operations within the facility are controlled by procedures 
which have been approved according to facility administrative controls.  These procedures 
shall govern the facility operations in a controlled manner under all circumstances.  These 
controls are necessary to ensure safety analysis assumptions on how the facility is operated 
are maintained. 

The safety analysis credits that procedures specifically exist for the following activities: 

 Transfers within or between the Process Areas 

 Completion of Mode Changes for each of the Process Areas 

 Emergency Response procedures 

 Event Based Procedures for: 

 Loss of Power 

 Earthquake 
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 Tornado Warning 

 Tornado 

 Procedures for all surveillances required by the TSRs 

11.5.11.2 Programs and Manuals (AC 5.8.2) 

The following programs shall be established, implemented, and maintained to protect the 
environment and public for the design basis accidents as described in Section 9.4 as well as 
onsite workers as addressed in Section 9.3. 

Based upon DOE Standard DOE-STD-1186-2004 (Ref. 98) and the methodology delineated in 
U-ESR-S-00002 (Ref. 100), some of the Administrative Controls have been further categorized 
as Specific Administrative Controls (SACs).  A SAC exists when: 
 

 AC identified in DSA as needed to prevent or mitigate an accident AND has a safety 
function that would be SS or SC if performed by an SSC, or 

 Is the basis for validity of HA or AA, or 

 Provides the main mechanism of hazard control, i.e., used in lieu of an SSC. 

11.5.11.2.1 RADIOLOGICAL PROTECTION PROGRAM (AC 5.8.2.1) 

The safety analysis protects both the onsite worker and the offsite public from event 
consequences at DWPF.  The safety analysis assumed that prior to the event the facility and 
workers are maintained in conditions that limit the exposure from radiation sources to a 
minimum.  The Radiological Protection Program provides the level of control necessary to 
ensure the facility is maintained within the appropriate DOE guidelines including the 
following. 

 Monitoring during SCT loading/unloading 

 Control of High Radiation Areas 

This program is designated as a Programmatic Administrative Control.  Although this 
program is part of a second level of control in DBAs, the program is part of a broad safety 
management program and is not part of a bounding condition in DBAs.  Therefore, this 
program does not warrant identification as a SAC. 

11.5.11.2.2 ENVIRONMENTAL COMPLIANCE (AC 5.8.2.2) 

The equipment chosen for TSR control has been shown by the safety analysis to protect the 
environment and public for all design basis accidents.  For normal operations, the 
environmental protection is dictated by the State and Federal requirements.  To ensure the 
environment is protected during normal operations, the safety analysis requires that governing 
regulations be followed.  This requires these regulations to be documented by procedural 
steps. 
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This program is designated as a Programmatic Administrative Control.  This program is part 
of a broad safety management program and is not part of a first or second level of control or 
bounding condition in DBAs.  Therefore, this program does not warrant identification as a 
SAC. 

11.5.11.2.3 INDUSTRIAL HYGIENE PROGRAM (AC 5.8.2.3) 

Safety equipment per DOE Standard 3009 was not selected for common industrial hazards or 
for hazards which are governed by national codes or standards.  To ensure the facility worker 
is protected from the common industrial hazards, and the facility is in compliance with the 
national safety codes and standards, an industrial hygiene program shall exist.  This program 
protects the worker from any industrial hazards within the facility. 

This program is designated as a Programmatic Administrative Control.  This program is part 
of a broad safety management program and is not part of a first or second level of control or 
bounding condition in DBAs.  Therefore, this program does not warrant identification as a 
SAC. 

11.5.11.2.4 FACILITY FIRE PROTECTION PROGRAM (AC 5.8.2.4) 

The likelihood of occurrence of a fire-related event and the consequence of a fire-related 
event affecting the public, workers, environment, property, and missions are minimized by the 
facility fire protection program.  The fire protection program consists of both fire prevention 
and fire control.  Fire protection consists of controlling construction materials, combustibles, 
flammable liquids and gases, and ignition sources.  Fire control applies to the functionality 
and availability of detection and suppression systems as well as to the fire fighting personnel, 
responsibilities, and training. 

This program is designated as a Programmatic Administrative Control.  Although credited in 
some events (to manage/limit combustible loading in the facility), the DSA does not credit a 
specific loading for this program.  This control is within the normal aspects of this broad 
safety management program and this program does not warrant identification as a SAC. 

11.5.11.2.5 EMERGENCY RESPONSE PROGRAM (AC 5.8.2.5) 

Injuries, damage to property, and impact on the environment caused by accidents, natural 
disasters, or deliberate damage are prevented and/or minimized by the area emergency plan.  
The plan shall define specific measures, policies, and actions and shall be in accordance with 
applicable DOE requirements based on formal hazard assessments and requirements. 

This program is designated as a Programmatic Administrative Control.  Although this 
program is part of a second level of control in DBAs, the program is part of a broad safety 
management program and is not part of a bounding condition in DBAs.  Therefore, this 
program does not warrant identification as a SAC. 
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11.5.11.2.6 INSTALLED PROCESS INSTRUMENTATION AND MEASURING AND 
TEST EQUIPMENT (AC 5.8.2.6) 

All equipment which is used to monitor the TSR related parameters, function to meet the TSR 
requirements, or are used to verify the operation of TSR equipment at a minimum shall be 
documented and controlled in accordance with the requirements of Quality Assurance Procedure 
Manual 1Q (Ref. 99) to ensure its operation.  The controls shall include the necessary preventive 
maintenance and documentation of its completion and traceability of the equipment and 
evaluations of failures. 

Requirements and responsibilities for the control of laboratory equipment are defined by the 
Quality Assurance Procedure Manual 1Q, Procedure 2-7 (Ref. 99). This procedure requires a 
Measurement Control Program, which defines sample analysis protocols. 
 
This program is designated as a Programmatic Administrative Control.  This program provides 
support to SSCs used as a level of control or bounding condition.  However, this program is part 
of a broad safety management program and this program does not warrant identification as a 
SAC. 

11.5.11.2.7 CONFIGURATION CONTROL PROGRAM (AC 5.8.2.7) 

Consistency and document coordination shall be implemented by the Configuration Control 
Program.  As a minimum, the program will:  

 Identify and document the technical baseline. 
 Ensure proper development, assessment, approval, issuance, and implementation to 

changes of the technical baseline. 
 Maintain a system for recording, controlling, and indicating the status of technical 

baseline documentation on a current basis. 
 Determine and implement testing/inspection requirements to ensure temporary 

modifications used as credited SC or SS SSCs meet Chapter 4 requirements. 
 Ensure changes to the technical baseline are properly assessed to ensure confined 

hydrogen locations, if created, are evaluated to determine if they can impact safety 
related equipment, and if so, are evaluated to confirm their ability to withstand a 
confined hydrogen explosion. 

This program is designated as a Programmatic Administrative Control.  This program provides 
support to SSCs used as a level of control or bounding condition.  However, this program is part 
of a broad safety management program and this program does not warrant identification as a 
SAC.   
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11.5.11.2.8 NUCLEAR MAINTENANCE MANAGEMENT PROGRAM (AC 5.8.2.8) 

A Nuclear Maintenance Management Program (NMMP) shall be established and 
implemented to ensure that effective measures are taken so that SSCs that are part of the 
safety basis are capable of performing their intended function. 

This program is designated as a Programmatic Administrative Control.  This program provides 
support to SSCs used as a level of control or bounding condition.  However, this program is part 
of a broad safety management program and this program does not warrant identification as a 
SAC. 

11.5.11.2.9 NUCLEAR CRITICALITY SAFETY PROGRAM (AC 5.8.2.9) 

DWPF shall have a program which documents the criticality safety of the waste streams and 
evaluates any new processes or changes to the current process for criticality concerns.  This 
program shall control the evaluation and documentation of the evaluation, to ensure the 
criticality safety of DWPF is not in question. 

This program is designated as a Programmatic Administrative Control.  This program provides 
support for evaluating criticality safety and identifying nuclear criticality safety barriers used 
as potential bounding conditions; however, this program does not warrant identification as a 
SAC. 

11.5.11.2.10 QUALITY ASSURANCE PROGRAM (AC 5.8.2.10) 

The facility quality assurance program, through the site QA program, shall: 

 Require that sufficient records be maintained for activities affecting Safety Class and 
Safety Significant SSCs, 

 Support independent assessment/verification requirements to ensure compliance with 
the QA program, and 

 Provide for a graded approach to the application of QA requirements throughout the 
life of the facility. 

This program is designated as a Programmatic Administrative Control.  This program provides 
support to SSCs used as a level of control or bounding condition.  However, this program is part 
of a broad safety management program and this program does not warrant identification as a 
SAC. 

11.5.11.2.11 WASTE ACCEPTANCE CRITERIA (SAC 5.8.2.11) 

11.5.11.2.11.1 Safety Function 

The safety function of the Waste Acceptance Criteria (WAC) Program is to protect the 
bounding initial assumptions for the accident analysis (Sec. 9.4.2), the assumptions for the 
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ARP and Transfer Lines CHAP (9.3.2.2), and bounding waste stream characteristics assumed 
in the design of safety related SSCs as discussed in Chapter 4. 

11.5.11.2.11.2 SAC Description 

The Waste Acceptance Criteria (WAC) Program shall ensure that the compositions of waste 
streams to be received into DWPF are within DSA analyzed limits prior to transfer.  The 
program involves sampling and analysis or characterization, and comparison of the sample or 
characterization results to specific limits for waste streams to be transferred to DWPF from other 
facilities.  An analytical uncertainty of 2 Sigma shall be accounted for in all sample analyses 
used to determine compliance with this SAC.  However, analytical uncertainty would not be 
applicable for concentrations reported at minimum detectable levels, as there is at least a 95% 
confidence that the result is below this value (e.g., Ref. 179, 180).  The following items do not 
require application of analytical uncertainty (with associated basis): 
 

 Radiolytic Hydrogen Generation Rate (Hydrogen Generation Rate may use nominal 
values without uncertainty based on conservative R values used in determining this rate 
[Ref. 176] and the conservative recognition of organics contribution to R-values 
[Ref.193].) 

 Organic Contribution to Hydrogen LFL (Sludge and 512-S) (The assumption that the 
organic contribution to hydrogen LFL is less than 0.1% is a judgment representing a 
negligible amount.  This is not used in further analysis so nominal values can be used 
without adding analytical uncertainty.) 

 Canister Heat Generation (Heat generation is based on 50% waste loading which is 
conservative to actual glass based on glass quality restrictions.  Nominal values can be 
used without adding analytical uncertainty.) 

 Salt Solubility in Glass (The SO4 limit is controlled by determining a conservative waste 
loading limit for the SME batch based on the amount of sulfate in the sludge and salt 
streams.  Therefore, nominal SO4 analysis can be used without adding analytical 
uncertainty.) 

 

The scope of this SAC is those portions of the WAC which address the waste stream 
characteristics specified in Section 11.5.1.10.1, that collectively protect bounding assumptions 
in the DWPF hazard and accident analyses and protect assumptions important to the design of 
certain safety related equipment. The values used in consequence calculations are bounding 
values for waste streams; therefore, the limits imposed are inherently conservative and no 
additional safety margins are imposed. 

The following parameters limited by the WAC either protect bounding assumptions in the 
DWPF Accident Analysis or protect assumptions utilized in the design of safety related SSCs. 

Flammability Assumptions  

• SRAT Hydrogen Generation Rate ≤ 0.15 lb/hr for 6000 gallons at boiling 
of SRAT product 
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• SME Hydrogen Generation Rate ≤ 0.15 lb/hr for 6000 gallons at boiling 
of SME product 

• Radiolytic Hydrogen Generation Rate:  

• SEFT Bulk Average ≤ 2.52E-05 ft3/hr/gal at 25C 

• MST/Sludge Solids ≤ 2.52E-05 ft3/hr/gal at 25C 

• Sludge ≤ 5.74E-05 ft3/hr/gal at 25C 

• 512-S Feed ≤ 1.64E-06 ft3/hr/gal at 25C 

• Organic Contribution to Hydrogen LFL  
(Sludge and 512-S Feed) 

< 0.1 % 

• Isopar L Concentration (MCU Strip Effluent) ≤ 600 mg/L 

• Temperature Limits:  

• Sludge (Tank 40 Transfer) ≤ 45C 

• 512-S Feed (Tank 49/241-96H Transfer) ≤ 45C 

• MCU Strip Effluent ≤ 40C 

 

Inhalation Dose Potential  

• Inhalation Dose Potential:  

• Sludge ≤ 5.00E+07 Rem/gallon 

• 512-S Feed ≤ 3.00E+06 Rem/gallon 

• 512-S MST/Sludge Solids < 5.00E+07 Rem/gallon 

• Cs-137 Concentration:  

• Sludge ≤ 1.34 Ci/gallon 

• 512-S Feed ≤ 1.11 Ci/gallon 

• MCU Strip Effluent ≤ 16.5 Ci/gallon 

Nuclear Criticality Safety  

 Pu-240 concentration (Sludge) 
 Iron to Equivalent Plutonium-239 Ratio (Fe/Pu-

239 Equivalent) (Sludge) 

> Pu-241 concentration 
≥ 160:1 

 Equivalent U-235 Enrichment (Sludge) ≤ 0.93 wt%, or 
≤ 5.0 wt% with a Mn: U-235 equivalent 
mass ratio of ≥ 70:1 

 Equivalent Pu-239 concentration (Sludge)  ≤ 0.59 g/gal (only applicable for plutonium 
that has not been co-precipitated with iron) 

 Equivalent U-235 Enrichment (Salt Solution)  
 Soluble U concentration (Salt Solution) 

≤ 3.0 wt%  
≤ 50 mg/L 
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 Soluble Pu concentration (Salt Solution) ≤ 0.3 mg/L 

Canister Heat Generation  

 Heat Generation per Canister ≤ 834 watts/canister  

Salt Solubility in Glass  

 PO4 ≤ 3.00 wt% in glass 

 NaF ≤ 1.00 wt% in glass 

 NaCl ≤ 1.00 wt% in glass 

 SO4  ≤  SO4 solubility limit derived from sludge 
batch qualification work 

 

Corrosion Control  

 pH (MCU Strip Effluent) ≥ 2 

WAC limits on flammability assumptions, inhalation dose potential, nuclear criticality safety, 
and salt solubility in glass protect bounding assumptions used in the DWPF accident analysis.   

The flammability assumptions include the Radiolytic Hydrogen Generation Rate Limit, Organic 
Contribution, Organic Concentration in Strip Effluent from MCU, and Temperature Limits.  The 
Radiolytic Hydrogen Generation Rate Limit is based on design basis sludge compositions 
identified in Chapter 9.  This limit provides assurance that waste streams entering the DWPF will 
not be capable of producing hydrogen through radiolysis at a rate greater than that assumed in 
accident analysis calculations (Ref. 193).  The Organic Contribution to Hydrogen LFL Limit 
protects the assumptions in DWPF DSA accident calculations which assume that time to LFL 
calculations, purge rates, etc. for sludge processing vessels are based on 100% hydrogen since 
the organic contribution in the incoming Sludge Stream is considered negligible.  Additional 
hydrogen may be generated by the radiolytic and thermolytic decomposition of process stream 
constituents.  Reference 162 provides the method for determining hydrogen generation retes for 
DWPF process streams.  The methodology acknowledges the following for hydrogen generation: 
catalytic, radiolytic (including organics contribution), and thermolytic decomposition 
mechanisms.  The design basis rates presented in Reference 162, however, do not account for 
either thermolytic hydrogen generation or organics contribution to radiolytic hydrogen 
generation.  The facility WAC is required to assure the hydrogen generation rate of a process 
stream does not exceed the design basis value used to calculate purge requirements.  Verifying 
the radiolytic hydrogen generation rates for Sludge, MST/Sludge Solids, SEFT Bulk Average, 
and 512-S Feed using the methodology in Reference 162 (i.e., including organics contribution to 
radiolytic hydrogen generation) ensures design basis hydrogen generation rates are protected 
(Ref. 193).  The IDP limit on Strip Effluent of 16.5 Ci/gal Cs-137 protects the assumed HGR of 
SE in the transfer lines before the SEFT.  The events concerning spills of SE into the LPPP and 
CPC cells are evaluated considering a radiolytic HGR based on a concentration up to 16.5 Ci/gal 
Cs-137 (Ref. 151).  Therefore, allowing MCU to transfer a SE stream above the SEFT bulk 
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average HGR but restricted by the 16.5 Ci/gal Cs-137 IDP limit is acceptable provided that the 
SEFT bulk average meets its lower HGR criteria.  Verifying that the organic concentration is 
insignificant during the sludge batch qualification work provides assurance that the organic 
contribution to Hydrogen LFL in DWPF vessels will be negligible.  The Organic Concentration 
in Strip Effluent Limit from MCU is provided to support the flammability controls in the facility.  
This includes the Isopar L limit of 600 mg/L.  Lower concentrations of Isopar L are acceptable in 
the CPC than are allowed in the transfer line and LPPP.  Therefore, transfers into the DWPF 
must be tracked by the sending facility and be characterized prior to entering the CPC.  The 
maximum uncharacterized volume of SE in the transfer line shall not exceed 1707 gallons 
(Ref. 132) to ensure the uncharacterized material does not reach the CPC.  If the concentration 
exceeds 87 mg/L, the SEFT Dilution Program provides the actions necessary to ensure adequate 
dilution occurs to maintain the bulk concentration of Isopar L in the SEFT less than or equal to 
87 mg/L.  The Temperature Limits for Tank 40 transfers, Tank 49 transfers, and MCU transfers 
are provided to control the flammability of the CSSX organic solvent. 

 The Inhalation Dose Potential Limits are based on waste stream compositions as identified in 
Chapter 9.  For all accidents, except the melter steam explosion and the explosion in the 
melter off-gas, the inhalation dose potential, in rem/gallon, is computed using the eleven 
major radionuclides specified in Table 9.4-1a and 9.4-1b.  For the melter steam and off-gas 
explosion events, only the Cs-137 concentration is considered a contributor to the inhalation 
dose potential.  Inhalation Dose Potential measurements of waste streams to be transferred to 
DWPF are determined by sampling the material in the qualification tank, determining the 
isotopic makeup of the material, applying appropriate dose conversion factors to each 
radionuclide, then summing the results.  The Inhalation Dose Potential of the 512-S 
MST/Sludge Solids Stream is determined by sampling the 512-S feed material in the 
qualification tank, determining the isotopic makeup of the material, developing and applying 
a conservative concentration factor, applying appropriate dose conversion factors to each 
radionuclide, then summing the results (Ref. 142). Verification that the Inhalation Dose 
Potential determined from the sample results is less than the WAC limits provides assurance 
that consequences determined in the accident analysis will remain bounding. 

 The Nuclear Criticality Safety Program Limits provide assurance that multiple barriers of 
protection are present to ensure a nuclear criticality event in DWPF is either not credible or 
prevented.  Sludge and salt solution streams are transferred to DWPF.  The criticality limits 
in the WAC are credited as safety significant controls and initial conditions.   Nuclear 
criticality in DWPF is considered either not credible or prevented when: 

 The Sludge Stream to DWPF is verified to have a sufficient iron to Pu 239 equivalent 
ratio of ≥160:1 and one of the following: a maximum U-235 equivalent enrichment of ≤ 
0.93 wt % or ≤ 5.0 wt% with a Mn: U-235 equivalent mass ratio of ≥ 70:1.  Additionally, 
the Sludge Stream Pu-239 equivalent concentration is limited (≤0.59 g/gal) if non-tank 
farm plutonium is added to the sludge batch, which is based on a mass limit of 6,195 
grams of Pu-239 equivalent in a 10,500 gallons SRAT batch (Ref. 119).  Non-tank farm 
plutonium is that which has not been co-precipitated with iron. 



 WSRC-SA-6 
 Rev 37 

November 2018 

11.5-84 

 The salt solution does not exceed a maximum U-235 equivalent salt solution enrichment 
of 3.0 wt% as well as has a soluble U concentration of less than or equal to 50 mg/L and 
a soluble Pu concentration of less than or equal to 0.3 mg/L.   

 The Salt Solubility Limits in Glass for different salts protect against the creation of a salt 
layer in the melter which could lead to a melter steam explosion (Ref. 143, 144, 156).  
Specifically, verifying that salt concentrations in the waste stream entering DWPF do not 
exceed the glass solubility limits provides assurance that a melter steam explosion is non-
credible.  Unlike PO4, NaF and NaCl, the solubility limit for SO4, which is historically the 
most limiting salt, shall be derived as a part of the sludge batch qualification and is 
dependent on glass composition.  The glass composition is a function of the composition of 
the frit, the sludge composition (sludge only and/or coupled operations), trim chemicals, and 
the waste loading.  This limit is implemented by determining a conservative permissible 
waste loading for the batch based on the amount of SO4 in the sludge and salt.  This waste 
loading is determined by a technical report or a calculation which is subject to design 
verification in accordance with E7-2.60, and is controlled by the same processes and 
procedures that are inherent to producing glass that meets regulatory composition 
requirements.  

WAC limits on hydrogen generation rate, corrosion, and canister heat generation protect 
assumptions associated with the design of safety related SSCs. 

 The Limits on SRAT and SME Hydrogen Generation Rates provide assurance that operable 
SRAT and SME purge systems are capable of maintaining flammable vapor concentration in 
the vessels’ vapor spaces to less than or equal to 60% of the CLFL, thus preventing the 
potential for a hydrogen explosion in these vessels.  Hydrogen generation rate for the SRAT 
and SME is determined on a sludge batch basis utilizing the SRNL Shielded Cells Facility.  
The Shielded Cells data is obtained by adjusting the sludge batch samples by chemical and 
heat additions simulating that which would occur in the SRAT and SME.  Verification that 
the Shielded Cells results are less than the WAC limits provides assurance that processing of 
the sludge waste stream in the SRAT and SME will not produce hydrogen at a rate greater 
than the SRAT and SME purge system capabilities.  Gas chromatographs (GCs) in both the 
SRAT and SME PVV monitor the flammable concentration and initiate interlock action prior 
to concentrations challenging the lower flammability limit.  The GCs provide a level of 
defense in depth to assure that explosive conditions will not occur in the SRAT or SME if 
errors in the Shielded Cells sample results occurred. 

 Corrosion limits protect the assumption that acid in contact with stainless steel / hastelloy C-
276 piping will not corrode.  This limit is imposed because Strip Effluent will be transferred 
from MCU to DWPF with an acidic pH and will not be flushed following the transfer.  
Therefore, the line will remain partially filled with the low pH waste stream.  The WAC limit 
(pH ≥ 2) is expected to bound the normal acid concentration of the Strip Effluent Stream.  It 
has been shown (Ref. 111) that up to 3M nitric acid, could be transferred without corrosion 
damage to transfer lines, provided a full line volume flush (water or strip effluent) is 
performed within 2 weeks after Contactor Cleaning solution is transferred. 

 Canister Heat Generation Limits protect assumptions in the design of the storage vaults in 
Glass Waste Storage Buildings (GWSBs) #1 and #2 concerning degradation of the concrete 
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vault strength due to heat being generated in the waste canisters.  The limit is computed using 
conservative canister fill and waste loading values as well as the disintegration energy of the 
dominant design basis sludge radionuclides and their short-lived daughter products.  The 
GWSB vaults provide a Safety Significant function of maintaining their integrity to prevent 
damage to the DWPF canisters stored within the vaults. 

 

11.5.11.2.11.3 Functional Requirements 

The WAC Program shall ensure that the composition of waste streams to be received into the 
facility are within DSA analyzed limits prior to transfer.  These limits consist of:  

 Flammability Assumptions 

 Inhalation Dose Potential 

 Nuclear Criticality Safety 

 Canister Heat Generation 

 Salt Solubility in Glass 

 Corrosion Control 

Waste streams not bounded by the analyzed isotopic and chemical inventory assumptions 
shall not be accepted unless a USQ review has been performed and approved. 

11.5.11.2.11.4 SAC Evaluation 

The methods used to assure compliance with the WAC limits are judged to be reliable based 
on the sludge and salt batch qualification programs that are protected in the CSTF WCPs for 
sludge and salt transfers to DWPF.  For each sludge and salt batch to be processed at DWPF, 
a valid sample is pulled from the sludge batch / salt batch qualification tank(s) and transported 
to SRNL for analyses.  Additionally, a demonstration run using the sludge batch sample is 
performed in the SRNL Shielded Cells Facility.  Lab QA practices and sample analysis 
protocols in accordance with QA Manual 1Q, Procedure 2.7 (Ref. 99), ensures validity of 
sample results.  Chemical and radionuclide analyses are performed and reported, and 
appropriate WAC algorithms are used to calculate WAC parameters (e.g. inhalation dose 
potential, canister heat generation) for comparison against the WAC limits.  Additionally, 
results from the SRNL sludge demonstration runs are compared against WAC limits to 
confirm that the sludge batch material meets all waste acceptance criteria.  The SRNL reports 
along with the facility-generated WAC evaluation report for sludge and salt batch 
qualification are independently technically reviewed and approved by multiple organizations.   

The sludge batch qualification work is typically performed on the qualification tank (e.g. 
Tank 51) prior to blending with the DWPF feed tank (Tank 40).  For the functional 
requirements discussed above, if the WAC limits have been met on the sample from the 
qualification tank and this material is then transferred to the feed tank (which was qualified in 
the last sludge batch qualification work), the blend of the two materials will also meet all the 
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WAC requirements.  However, if any of the WAC limits is not met on the qualification tank 
sample, the WAC report will evaluate the specific criterion not met against the blend 
composition to determine acceptability.  In summary, the sludge batch qualification program, 
coupled with the WAC program, ensures that the compositions of waste streams to be 
received into DWPF are within DSA analyzed limits prior to transfer.  This SAC performs a 
Safety Class function since the criteria specified in the WAC program protects bounding 
assumptions in the hazard/accident analysis.  

Characterization of the waste stream from MCU is used to assure that the limits on organics, and 
temperature will not be challenged.  

Tracking of SE transfers between the sending facility and the CPC is used to implement this 
program.  Tracking of transfer volumes is a normal activity driven by procedures.  The transfer 
volumes tracked will be based on the level change indicated by the sending facility with 
appropriate uncertainties applied. The instrumentation used to track SE transfers shall be 
included in the IPI or M&TE program.   

Temperature of material coming to the DWPF is assured by use of process equipment, M&TE or 
process knowledge.  

No SSCs could be identified that could perform the safety function of this SAC. 

11.5.11.2.12 DELETED 

11.5.11.2.13     DELETED 

11.5.11.2.14 WASTE TANK CONTENTS (SAC 5.8.2.14) 

11.5.11.2.14.1 Safety Function 

The safety function of the Waste Tank Contents Program is to ensure the amount of Isopar L 
present in Recycle Collection Tank (RCT) and the Recycle Pump Tank (RPT) does not exceed 
the maximum allowable amount in order to prevent flammable conditions in these vessels. 

11.5.11.2.14.2 SAC Description 

This SAC is required to protect an assumption in the DWPF Accident Analysis about the 
maximum amount of Isopar L present in the RCT and RPT.  This SAC requires 
characterization of waste streams to be transferred to or processed in the RCT and RPT to 
verify that the amount of Isopar L will not exceed the amount assumed in flammability and 
consequence calculations. 

11.5.11.2.14.3 Functional Requirements 

Waste streams to be transferred to or processed in the RCT and RPT shall be characterized to 
ensure that the amount of Isopar L that will be present in each tank is less than or equal to 
13.5 grams. 

11.5.11.2.14.4 SAC Evaluation 
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This SAC is required to protect an assumption in the DWPF Accident Analysis about the 
amount of Isopar L present in the RCT and RPT vessels.  This SAC performs a Safety 
Significant function that protects a bounding initial condition in the accident analysis. 

The maximum amount of Isopar L allowed in either the RCT or RPT is 13.5 grams, which is 
equivalent to the amount of Isopar L present in 41 gallons of Strip Effluent with an Isopar L 
concentration of 87 mg/L (Ref. 185). 

The amount of Isopar L is controlled by characterizing and monitoring the amount of Strip 
Effluent added to the RCT and RPT.  The Strip Effluent is characterized to determine the 
concentration of Isopar L.  Normally, this will be less than or equal to 87 mg/L.  The total 
amount of Strip Effluent added to the RCT or RPT is tracked.  Up to 41 gallons of Strip Effluent 
may be added to the RCT or RPT if all of the Strip Effluent is characterized to have an Isopar L 
concentration less than or equal to 87 mg/L.  Higher volumes of Strip Effluent or higher 
concentrations of Isopar L in the Strip Effluent would require further characterization to ensure 
the total gram limit of Isopar L is not exceeded in a single RCT or RPT batch. 
 
The likely source of abnormal amounts of Strip Effluent would be a leak from a jumper 
containing Strip Effluent.  It is possible that deminimus quantities of Strip Effluent could be 
transferred into the RCT from the DWTT; however, the quantities which would be expected 
during normal operation would result in negligible additional amounts of Isopar L in the RCT 
and thus Strip Effluent from the DWTT is not considered in this SAC.  Therefore, this SAC is 
implemented by imposing procedure restrictions on the amount of Strip Effluent that may be 
transferred into the RCT and RPT from cell sumps.  Strip Effluent is maintained below the 
amount of concern by recognizing leaks during transfers of material with the potential to contain 
Isopar L (Strip Effluent transfers and transfers from the PRFT) and limiting the total amount 
transferred from cell sumps into the RCT or RPT in each batch.  Leaks are detected by 
monitoring the sump level with level instrumentation, or by the visual inspection of the transfer 
jumpers and/or the sump. 
 
The SAC relies upon the CPC sump 1 and 2 level instruments, the SPC sump level instrument, 
and the LPPP-RPT and PPT sump level instruments to determine the amount transferred from 
the sumps to the RCT or RPT.  These instruments are ensured to be reliable by inclusion in the 
IPI or M&TE program.  The level instrument outputs are displayed via the DCS.  The DCS is 
reliable for this application in that it has a very high historical availability and there are 
indications available to indicate if the DCS is not functioning.  The nature of sump transfers 
allows for delays in performing the transfers if the instrumentation or DCS is not performing 
properly. Cameras can be used to monitor sumps in the CPC and LPPP-RPT and PPT.  The 
cameras are not included in the IPI or M&TE program as the function of the camera is to provide 
a visual observation and cannot be calibrated.  No SSCs were identified to perform the safety 
function of this SAC.  The actions required in this SAC are not time sensitive and there are no 
unique or complex aspects beyond normal operations tasks. Thus, no additional operator training 
is required. 
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11.5.11.2.15 5.8.2.15, DELETED 

11.5.11.2.16 5.8.2.16, DELETED 

11.5.11.2.17 STRUCTURAL INTEGRITY PROGRAM (AC 5.8.2.17) 

The permanently installed passive components identified by the safety analysis as safety 
significant, safety class, or Non-Safety Related SSCs – Interaction Sources (identified in 
Reference 122) which must maintain their integrity for the safety of the facility require a 
verification that their integrity is sufficient for the possible loads that could be placed on them.  
The structural integrity program is necessary to provide this verification. 

This program is identified as a Programmatic Administrative Control.  Although this program 
is part of a first level of control or bounding condition in DBAs, the program provides a 
support function to aid in verifying and maintaining safety SSC integrity.  This program 
provides a broad safety management function which is contained in organizational procedures 
and does not involve time critical operation actions.  Therefore, this program does not warrant 
identification as a SAC.   

11.5.11.2.18 LOAD LIFT PROGRAM (AC 5.8.2.18) 

Chapter 9 of the FSAR states that a crane could drop a piece of equipment on a safety related 
SSC.  The Load Lift Program provides assurance that the movement of loads over safety 
related equipment is conducted in a manner which will minimize the potential of damage due 
to crane load drop accidents.  This program shall include verification of lift stability and 
verification of proper load engagements. 

This program is identified as a Programmatic Administrative Control.  Although this program 
is part of a first level of control in DBAs, the program provides a support function to aid in 
maintaining safety SSC integrity.  This program provides a broad safety management function 
which is contained in organizational procedures and does not involve time critical operation 
actions.  Therefore, this program does not warrant identification as a SAC. 

11.5.11.2.19 HANFORD CONNECTOR TORQUE PROGRAM (SAC 5.8.2.19) 

11.5.11.2.19.1 Safety Function 

The safety function of this program is to ensure that the required purge flow to prevent 
formation of an explosive atmosphere in CPC/SPC and LPPP vessels and melter off-gas is 
maintained during and following a design basis earthquake (DBE) event.  Additionally, the 
Hanford connector torque program ensures that the LPPP transfer line jumpers contain their 
contents to prevent a significant leak or spill during and following a DBE event. 

11.5.11.2.19.2 SAC Description 

LPPP and CPC/SPC vessel purge and melter air flows have been calculated to prevent an 
explosive atmosphere from forming in the vessel based on the flammable fuels in the vessels.  
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Additional purge flow is added to this amount to account for instrument uncertainty plus an 
assumed leakage from the purge jumpers at the Hanford connectors.  This SAC protects the 
assumption that leakage from the Hanford connectors on the purge jumpers will not exceed a 
given amount when subjected to forces associated with a design basis earthquake.  The 
leakage was determined from a seismic evaluation of Vitrification Building process cell 
jumpers (Ref. 21) using 312 ft lb as the assumed torque on the Hanford connectors.  The 
functional requirement of this SAC provides adequate assurance that a minimum torque of 
312 ft lb will be applied to purge flow jumper Hanford connectors by an impact wrench 
applied to the connector for 9 seconds (Ref. 96). 

 
The LPPP transfer line jumpers prevent a significant leak or spill of material.  This SAC 
protects the assumption that leakage from the Hanford connectors on the transfer line 
jumpers will not exceed a given amount when subjected to forces associated with a PC-2 
earthquake.  The dynamic leakage area created by the earthquake is determined in Reference 
152 using 312 ft lb as the assumed torque on the Hanford connectors.  The functional 
requirement of this SAC provides adequate assurance that a minimum torque of 312 ft lb will 
be applied to purge flow jumper Hanford connectors by an impact wrench applied to the 
connector for 9 seconds (Ref. 96). 

11.5.11.2.19.3 Functional Requirements 

Required torque for safety related process (non-electrical) Hanford connectors/jumpers that 
are required to maintain purge flow and for transfer line Hanford connectors/jumpers that are 
required to contain their contents following a seismic event will be applied by impacting the 
Hanford connector with the crane-operated impact wrench for a minimum of 9 seconds.  
 
These requirements shall be met whenever applicable jumpers are reinstalled or loosened for 
any reason. 

11.5.11.2.19.4 SAC Evaluation 

Seismic evaluation of purge and transfer line jumpers assumed a torque value of 312 ft lb on the 
Hanford connectors, in determining the impact of DBE loading on the connector’s ability to 
maintain a seal as well as its capability to reseal following such loading.  Torque is applied to the 
Hanford connectors using a remote operated impact wrench for a pre-determined time.  Since the 
applied torque of the impact wrench is not measured directly, the assurance that the minimum 
required torque is applied is provided by a statistical analysis of test results (Ref. 82) in which 
torque was applied for 9 seconds to a test population of Hanford connectors using an impact 
wrench then measuring the actual torque.  This test was performed with the connectors not 
lubricated and then re-performed after lubricating the connector.  The test showed that 
application of the impact wrench to the Hanford connector for 9 seconds would result in a 95% 
exceedance of the 312 ft lbs of torque with the connector non-lubricated.  Torque measurements 
of the test population after lubrication and application of the impact wrench for 9 seconds 
resulted in higher average torques and added assurance that this methodology for minimum 
torque application is repeatable and reliable. 
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Impact wrenches shall be initially tested prior to being placed into service to ensure they are 
providing the proper torque.  Routine functional testing of the torque wrenches is not required 
due to the equipment reliability (based on past operating experience) and because a torque output 
lower than the required 312 ft-lbs would be detected during maintenance of non-credited 
equipment.  The DWPF impact wrenches have been in service for over 20 years with no noted 
symptoms that can be attributed to the wear of components that can cause a reduction in the 
output torque.  The torque developed by a DWPF impact wrench is also checked regularly by 
installing and removing ACME nuts on canyon equipment which requires a much higher torque 
than required for the Hanford connectors.  The ability to install and remove canyon equipment 
that is fastened by ACME Nuts will ensure that the impact wrench can apply the minimum 
torque to the Hanford connector (Ref. 125). 
  
Procedures utilized in implementing this SAC will require second person verification to 
minimize the potential for human error.  Additionally, implementing procedures will identify 
the impact wrench utilized and the identification of the specific Hanford connector(s) in 
which torque has been applied.  These measures, taken to implement this SAC, provide 
assurance that the functional requirements will be performed correctly and consistently, thus 
ensuring the stated safety function is maintained.  This SAC performs a Safety Significant 
function that protects the assumption that leakage from the Hanford connectors on the purge 
and transfer line jumpers will not exceed a given amount when subjected to forces associated 
with a design basis earthquake. 

No SSCs could be identified that could perform the safety function of this SAC. 

11.5.11.2.20 TRANSFER CONTROL PROGRAM (SAC 5.8.2.20) 

11.5.11.2.20.1 Safety Function 

The safety function of the Transfer Control Program is to prevent and/or mitigate the 
consequences of a spill of material being transferred between CSTF and DWPF and material 
being transferred between buildings within DWPF. 
 

11.5.11.2.20.2 SAC Description 

Several attributes of the Transfer Control Program are identified as SAC items in this section.  
These items ensure receiving tanks do not overflow and excavated lines are not breached 
during the transfer.  Several other attributes of the Transfer Control Program identified in this 
section are designated as Programmatic Administrative Controls.  These controls are 
procedurally implemented in accordance with conduct of operations and administrative 
control of procedures.  
 
Further controls on transfers from interfacing facilities are defined in Section 11.7.2.2.  
Additional controls for transfers from DWPF to CSTF are identified in the Waste Compliance 
Plan in Section 11.5.11.2.25. 
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11.5.11.2.20.3 Functional Requirements 

The following controls are not SAC items unless specifically noted. 

A transfer control program shall be established governing radioactive waste transfers.  The 
program shall at a minimum include the following attributes: 
 

a) Provide means to monitor transfers and stop transfers when material is 
unaccounted for.  

b) Establish and maintain continuous communication within the sending and 
receiving facilities during transfers.  Transfers shall be terminated upon loss 
of communication. (this attribute is only applicable to transfers between 
DWPF and CST).   

c) Prior to transfers, identify in-progress excavation work with the potential to 
breach the transfer line core pipe and discontinue excavation work during the 
transfer. (SAC)  

d) Ensure during a tornado/high wind warning, following a tornado/high wind 
event, or following an earthquake, that transfers are terminated (this attribute 
is only applicable to transfers between DWPF and CST).  

e) Ensure during a tornado/high wind warning, following a tornado/high wind 
event, or following an earthquake, that transfers through excavated lines are 
terminated. (SAC).  

f) For batch transfers into the LPPP, prior to initiating transfers, verify that the 
receiving tank has adequate freeboard (difference between tank overflow level 
and current tank level) to receive the planned transfer amount. (SAC) 

g) For continuous transfers from the RCT to HDB-8 via the LPPP-RPT, verify 
that the intermediate tank (RPT) transfer pump is pumping prior to starting the 
transfer from the sending tank (RCT). (SAC) 

11.5.11.2.20.4 SAC Evaluation 

Transfers are routinely sent between DWPF and CSTF and between buildings within DWPF.  
These are not complex operations and are discussed in procedures.  Transfers are monitored 
using pump indicators and liquid level indications present in both the sending and receiving 
facilities.  Multiple, independent means are available to confirm transfers are secured (DCS 
liquid level monitoring, DCS pump indication, pump field indication).  Implementing these 
SAC items provides assurance that the functional requirements will be performed correctly 
and consistently to ensure the stated safety function is maintained.  Each of the SAC items of 
this program is evaluated below to identify compliance with principles important to SAC 
requirements. 

Attribute c identifies and discontinues any excavation work on excavated lines prior to 
transfers through the line. This prevents a breach and subsequent spill from an excavated 
transfer line due to maintenance activity.  This activity is a pre-transfer determination and is 
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thus not time sensitive. A walkdown or visual observation of the transfer path within the shift 
of the transfer, along with status control of work activities by shift personnel, will meet the 
intent of this determination.  If status control of work activities is not maintained or is 
unknown, a walkdown or visual observation of the transfer path is required prior to the 
transfer.  No SSCs were identified to perform the safety function of this SAC attribute.  There 
are no unique or complex aspects to this attribute, and no operator training is required. 

Attribute e terminates transfers through any excavated lines upon a tornado/high winds 
warning.  The SAC attribute is considered to be a predecessor to a tornado/high winds event 
and no definitive time requirement has been identified.  The mechanism of stopping the 
transfer will rely on DCS control or manual deactivation of the pump.  DWPF control room 
personnel may attempt to stop the transfer by deactivating the pump using DCS controls.  If 
the DCS control fails to terminate the transfer, the pump may be manually deactivated by 
opening the breaker.  Deteriorating weather conditions may prevent qualified personnel from 
leaving a tornado shelter and deactivating a pump at the breaker.  If this occurs, then 
termination of the transfer will rely on DCS control to stop the transfer.  The DCS is 
considered to be a reliable system adequate to perform the safety function of this SAC 
attribute.  The DCS provides feedback to operators conducting transfers by indication of 
pump indicators and liquid level readings.  Independent verification will be performed to 
identify that a transfer has been terminated by verifying that the correct pump has been 
stopped.  No SSCs were identified to perform the safety function of this SAC attribute.  There 
are no unique or complex aspects to this attribute, and no operator training is required. 

Attribute f prevents overflows in the LPPP by verification of adequate freeboard space for the 
intended transfer volume prior to transfers into the LPPP.  This activity is a pre-transfer 
verification and is thus not time sensitive.  Implementation of this SAC attribute will be by 
calculation of freeboard as required by transfer procedures.  The SAC attribute relies upon the 
LPPP tank level instruments to verify that freeboard is available to accept the intended 
transfer amount.  Level instruments are ensured to be reliable by inclusion in the IPI or 
M&TE program.  The level instrument outputs are displayed via the DCS.  The DCS is 
reliable for this application in that it has a very high historical availability and there are 
indications available to indicate if the DCS is not functioning.  Independent verification shall 
be performed to confirm that the calculated freeboard is accurate and that sufficient freeboard 
is available to accept the intended transfer volume. It is possible that this function could be 
performed with safety related controllers and interlocks, but this equipment does not currently 
exist in the facility.  Installation of this capability would require installation of new safety 
related equipment for measuring tank level, executing the decision logic, and actuating 
interlocks.  The attribute described in this control is in existing DWPF transfer procedures 
with a successful history of performance and is considered adequate to perform the safety 
function of this SAC.  There are no unique or complex aspects to this attribute, and no 
operator training is required. 

Attribute g mitigates overflows in the LPPP during a continuous transfer from the RCT to 
HDB-8 via the LPPP-RPT by verifying the RPT transfer pump is pumping prior starting the 
RCT transfer pump.  Implementation of this attribute in transfer procedures requires that a 
remotely operated transfer pump at the LPPP be verified to be pumping prior to starting the 
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transfer into the tank.  Second person verification is appropriate for confirming the pumping 
status of the pump.  Although there is no time sensitivity in regard to executing the safety 
function (the upstream pump is not started until the verification is complete), there is a timing 
aspect in executing the continuous transfer evolution.  Verifying that the intermediate tank 
transfer pump is pumping requires observing a decrease in tank level over time.  Requiring 
independent verification is not appropriate as the separation of operators by time and distance 
would add additional complexity to the evolution.  Second person verification provides 
additional assurance of performance of the safety function by requiring two operators to 
monitor the pump and determine pumping status, while not increasing the complexity of the 
evolution.  The SAC attribute relies upon the LPPP tank level instruments to verify that the 
intermediate pump is pumping liquid from the tank.  Level instruments are ensured to be 
reliable by inclusion in the IPI or M&TE program.  The level instrument outputs are displayed 
via the DCS.  The DCS is reliable for this application in that it has a very high historical 
availability and there are indications available to indicate if the DCS is not functioning.  
Corresponding supporting indications such as pump running status are also displayed via the 
DCS.  It is possible that this function could be performed with safety related controllers and 
interlocks, but this equipment does not currently exist in the facility.  Installation of this 
capability would require installation of new safety related equipment for measuring tank level, 
executing the decision logic, and actuating interlocks.  The attribute described in this control 
is in existing DWPF transfer procedures with a successful history of performance and is 
considered adequate to perform the safety function of this SAC.  There are no unique or 
complex aspects to this attribute, and no operator training is required. 

11.5.11.2.21 TRAFFIC CONTROL PROGRAM (AC 5.8.2.21) 

The safety analysis identifies the possibility of an automobile crash rupturing the purge 
systems (e.g. CPC Safety Grade Nitrogen System and LPPP Nitrogen System) which could 
lead to an explosion.  Therefore, programmatic controls shall be implemented to ensure that 
all vehicle movements are controlled near safety class or safety significant SSCs.  These 
controls shall (as necessary) include the following: 

 Posted motor vehicle speed limits. 

 Location of vehicle barriers to protect SSCs. 

This program is identified as a Programmatic Administrative Control.  Although this program 
is identified as a first level of control in DBAs, the program provides a support function to aid 
in maintaining safety SSC integrity.  This program provides a broad safety management 
function which is contained in organizational procedures and does not involve time critical 
operator actions.  Therefore, this program does not warrant identification as a SAC. 

11.5.11.2.22 DELETED 

11.5.11.2.23 CHEMICAL CONTROLS (AC 5.8.2.23) 

Programmatic Controls shall be implemented to preclude chemical additions to vessels and 
tanks from generating flammable vapors (above the rate assumed in the safety analysis) and 
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inadvertent / incompatible chemical transfers.  These controls (as applicable) include the 
following: 

a. Controls, including supervisory approval, shall be established to control chemical 
additions to CPC/SPC vessels, which impact flammable vapor generation. 

b. Controls, including supervisory approval, shall be established for chemical transfers where 
the potential for mixing of incompatible chemicals exists. 

c. Sampling and/or process knowledge shall be used to ensure the compatibility of chemical 
transfers. 

d. New applications of chemicals or use of new process chemicals may be required and are 
subjected to the USQ process.  The Proposed Activity shall address items such as storage, 
potential accidents, leaks, overflows, drain and waste paths, as applicable. 

e. Chemical inventories are within the assumptions of the analyses.  

Programmatic controls shall be implemented to preclude antifoam additions to the SRAT and 
SME that causes the vessels to become flammable.  These procedural controls include the 
following: 

 Antifoam addition timing and frequency shall be controlled 

 Discreet antifoam addition volumes shall be controlled 

 Receiving vessel (SRAT or SME) liquid temperature during antifoam additions shall be 
controlled 

 Antifoam shall be added undiluted 

 SEFT and PRFT additions to the SRAT shall not coincide with peak ADP off-gassing. 

Programmatic controls specific to antifoam additions are detailed in Reference 187. 

Nominal values of chemical additions in implementing documents are used because 
conservative direction varies by vessel (e.g., If too much formic is added, hydrogen is 
generated in the SRAT.  If not enough formic is added, nitrate is carried over to the SME and 
hydrogen is generated in the SME.)  The hydrogen generation rate used in flammability 
calculations has conservatism included, so this provides sufficient conservatism to allow use 
of nominal values without analytical uncertainties applied. 

This program is identified as a Programmatic Administrative Control.  This program is part of 
a first level of control in some events.   However, there are no specific attributes of the 
program credited for these events.  The program is also part of a second level of control for 
antifoam-related events.  For these events, Zone 1 ventilation provides the main mechanism 
for hazard control.  Individual failures of the antifoam addition program attributes would not 
likely result in a flammable condition given the margin applied to the contribution of ADPs in 
the DWPF purge calculations. Therefore, this program does not warrant identification as a 
SAC. 

11.5.11.2.24 DELETED 
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11.5.11.2.25 WASTE COMPLIANCE PLAN (SAC 5.8.2.25) 

11.5.11.2.25.1 Safety Function 

The safety function of this program is to ensure the bounding conditions and/or first or second 
levels of control within the CSTF accident analyses are protected for transfers from DWPF to 
the CSTF.  This administrative control performs an SS function. 

11.5.11.2.25.2 SAC Description 

Section 11.7 discusses the interaction of other facilities and the interaction of their TSRs with 
DWPF’s requirements.  Part of the interface between the facilities is the assurance that the 
feed from the sending facility meets the safety requirements of the receiving facility’s Safety 
Basis (SB).  TSR controls are required to be implemented to ensure the requirements of the 
receiving facility are implemented.  These controls will ensure the transfers meet the safety 
requirements of the receiving facility as documented in its Waste Acceptance Criteria (WAC) 
and the controls identified in the TSR interface section of the receiving facility DSA that are 
applicable to DWPF.  These controls consist of programmatic controls and SACs that are also 
discussed in Section 11.7.2 of this Chapter. 

The basis for designating the controls as SACs or programmatic controls is documented in the 
DSA of the receiving facility (Ref. 133). 

11.5.11.2.25.3 Functional Requirements 

Controls shall be implemented to ensure the WAC limits as identified by the receiving facility 
are not exceeded.  The following programmatic and Specific Administrative Controls are 
designated for transfer controls between DWPF and CSTF.  The following controls are not 
SAC items unless specifically noted. 

1. Notification shall be provided to (and concurrence received from) the CSTF 
Shift Manager/First Line Manager/Control Room Manager prior to intended 
transfers to the CSTF. 

2. The equipment needed to stop transfers and liquid additions to the CSTF shall 
be available to respond to indications of a primary containment waste release.  
(SAC) 

3. Transfers into the CSTF shall be secured as a result of a tornado warning, 
tornado watch, or high wind warning for the CSTF as issued by the SRS 
Operations Center.  (SAC) 

4. Transfers into the CSTF shall be secured following a seismic event.  (SAC) 

5. Transfers into the CSTF shall be secured following notification of a CSTF 
wildland fire event.  (SAC) 

6. Transfers into the CSTF shall be secured following notification of a CSTF 
control room abandonment event.  (SAC) 
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11.5.11.2.25.4 SAC Evaluation 

The Waste Compliance Plan (WCP) specifies the actions and technical evaluations that ensure 
that the functional requirements of the CSTF WAC are met.  The WCP ensures that waste 
streams sent from the DWPF facility are sufficiently characterized to demonstrate compliance 
with the inhalation dose potential, fissile poisoning, organic contribution to flammable vapors, 
heat generation rate, hydrogen generation rate, and hazard categorization limits of the receiving 
facility.  Acceptable characterization methods include sample analysis, process knowledge, or a 
combination of the two.  Lab QA practices and sample analysis protocols in accordance with QA 
Manual 1Q, Procedure 2.7 (Ref. 99), ensure validity of sample results. 

Transfers are routinely sent from DWPF to CSTF.  Normal operations involve the initiation, 
monitoring, and termination of transfers between facilities.  These are not complex operations 
and are already discussed in existing procedures.  Transfers and liquid additions are monitored 
using pump indicators and liquid level indications present in both the sending and receiving 
facilities.  Multiple, independent means are available to secure transfers (stopping pumps via 
DCS, or stopping pumps by opening breakers) and multiple indications are available to 
indicate the transfers have been isolated (DCS liquid level monitoring, DCS pump indication, 
pump field indication).  Procedures utilized in implementing this SAC will require 
independent verification within the sending facility to minimize the potential for human error.  
Implementing these SAC items provides assurance that the functional requirements will be 
performed correctly and consistently to ensure the stated safety function is maintained.  Each 
of the SAC items of this program are evaluated below to identify compliance with principles 
important to SAC requirements. 

Items 2, 3, 4, 5, and 6 are identified as SACs.  These items are all related to each other by 
ensuring the capability to stop and secure ongoing transfers in response to different events.  
These requirements to terminate and/or secure transfers will be met when the specific 
conditions of the SAC are encountered.  Two independent means are available to stop 
ongoing transfers in response to the events identified in the SACs of this program.  When the 
specific condition of the SAC is encountered, DWPF control room personnel may attempt to 
stop the transfer by deactivating the pump using DCS controls.  If the DCS control fails to 
terminate the transfer, the pump may be manually deactivated by opening the breaker. 

Independent verification shall be performed within the sending facility to ensure equipment 
needed to stop transfers is available prior to transfers to CSTF.  The DCS provides feedback 
to operators conducting transfers by indication of pump indicators and liquid level readings.  
Independent verification within the sending facility will be performed to identify that a 
transfer to CSTF has been secured by verifying that the correct pump has been stopped. 

More unique situations may occur when responding to conditions for SAC items 3, 4, and 5.  
When a tornado warning, watch or high wind warning for CSTF (SAC 3) is encountered, the 
SAC item is considered to be a predecessor to a tornado event and no definitive time 
requirement has been identified.  The mechanism of stopping the transfer will still rely on 
DCS control or manual deactivation of the pump.  However, deteriorating weather conditions 
may prevent qualified personnel from leaving a tornado shelter and deactivating a pump at the 
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breaker.  If this occurs, then termination of the transfer will rely on DCS control to stop the 
transfer.  Similarly, when a CSTF wildland fire (SAC 5) is encountered, the SAC item is 
considered to be a predecessor to the wildland fire event and no definitive time requirement 
has been identified.  The mechanism of stopping the transfer will still rely on DCS control or 
manual deactivation of the pump.  However, deteriorating conditions caused by heavy smoke 
and hot brands in the air may prevent qualified personnel from leaving a robust structure and 
deactivating a pump at the breaker.  If this occurs, then termination of the transfer will rely on 
DCS control to stop the transfer.  The DCS is considered to be a reliable system adequate to 
perform the safety function of this SAC.  When a seismic event (SAC 4) is encountered, the 
mechanism of stopping the transfer relies on DCS control or manual deactivation of the pump.  
However, facility damage may prevent qualified personnel from deactivating a pump at the 
breaker or may disable the DCS.  The receiving facility has evaluated this and determined if 
sufficient damage were to occur to prevent access to terminate the transfer, the facility 
damage would be adequate to cause the transfer to be terminated (Ref. 133).  No SSCs could 
be identified that could perform the safety function of this SAC.   

11.5.11.2.26 DELETED 

11.5.11.2.27 DELETED 

11.5.11.2.28 DIESEL LOW POWER OPERATIONS (AC 5.8.2.28) 

Lower combustion temperatures and pressures are characteristics of light load operation of the 
diesel engines.  These conditions could promote excessive lube oil escaping past piston rings 
into the combustion chamber and accumulating in the exhaust system and air box.  To clean 
out oil accumulation in the exhaust stack/manifold, it is recommended that following more 
than four and a half (4.5) hours of running at load less than 20% rated capacity, the engine 
should be operated loaded more than 40% rated capacity for thirty minutes. 

Under normal operating conditions (other than post-seismic event), light loading is not a 
concern because sufficient load is available.  Thus the light load issue should only be a 
concern following a seismic event to support the post DBE 96 hours.  The possibility of an 
exhaust stack/manifold fire during light load conditions is unlikely since the temperature 
which allows accumulation of lube oil would not generate exhaust temperature sufficient to 
ignite the accumulated oil.  Thus, during a seismic event or loss of off site power, every 
attempt should be made to increase the load on the DG during the 4.5 hour time limit.  If the 
engine is loaded less than 20% rated load for greater than 4.5 hours, the load should be 
maintained less than 20% while the DG is required to perform its safety function.  Once DG is 
secured, the operability of the DG is indeterminate, thus the actions to recover the lightly 
loaded DG shall be determined by Engineering in accordance with the manufacturer’s 
recommended diesel operations (Ref. 68). 

This program is designated as a Programmatic Administrative Control.  This is a 
programmatic control that is preventive in nature to ensure the degradation of the Diesel 
Generators is detected prior to failure and does not warrant identification as a SAC. 
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11.5.11.2.29 DELETED 
 
11.5.11.2.30 Seismic Event Response (SAC 5.8.2.30) 

11.5.11.2.30.1 Safety Function 

The safety function of the Seismic Event Response SAC is to stop transfers from the SEFT 
and PRFT into the SRAT following a seismic event to prevent the accumulation of organics in 
the SRAT and to immediately stop melter feed following a seismic event to prevent 
flammability in the melter off-gas. 

11.5.11.2.30.2 SAC Description 

Stopping Transfers from the SEFT and PRFT into the SRAT 

The SRAT temperature and steam flow interlocks prevent the accumulation of organics in the 
SRAT which may lead to a flammable condition in the SRAT, SRAT off-gas system, or 
downstream vessels.  The SRAT steam flow interlocks actuate on low steam flow to the 
vessel.  The steam flow is measured at the steam flow meter located on the steam supply 
piping.  The steam supply piping and jumpers downstream of the flow meter are seismically 
qualified; however, the steam coils located in the SRAT are not.  It was postulated a seismic 
event may lead to a breach of the steam coils located in the vessel.  This breach would not 
cause the steam flow interlock to actuate and feed to the SRAT from the SEFT or PRFT 
would continue, allowing Isopar L to accumulate in the SRAT.  Subsequent release of the 
organics in the SRAT may lead to a flammable condition and result in a vessel explosion. 

This SAC ensures the feed from the SEFT and PRFT into the SRAT is stopped following a 
seismic event. 

The safety function of this SAC could be performed by crediting the SRAT steam coils to 
maintain their structural integrity following a seismic event.  However, qualification of the 
steam coils was determined to not be a viable control due to the lack of predictability of 
erosion of the coil in the vessel and the operational impacts of frequent removal for 
surveillances. 

Stopping Melter Feed 

Flammability in the melter off-gas is normally controlled by the Melter Off-Gas Flammability 
Program which relies on controlling, among other things, total melter air flow and melter feed 
rate.  It was postulated that a seismic event may lead to a loss of melter air flow.  Less than 
adequate air flow combined with continued melter feeding could lead to a flammable 
condition in the melter off-gas and result in an explosion.  This SAC ensures the melter feed is 
stopped immediately following a seismic event.   

11.5.11.2.30.3 Functional Requirements 
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Following a seismic event, transfers from the SEFT and PRFT into the SRAT shall be 
terminated. 

Following a seismic event, melter feed shall be terminated immediately. 

11.5.11.2.30.4 SAC Evaluation 

Stopping Transfers from the SEFT and PRFT into the SRAT 

This SAC was determined to be required based on the potential for steam coil failure due to a 
seismic event.  No other SSCs were identified which could perform the safety function. 

The SRAT temperature and steam flow interlocks are described in Section 4.3.46.  The 
requirement to stop the transfers from the SEFT and PRFT to the SRAT following a seismic 
event is due to the lack of seismic qualification of the SRAT steam coil.  However, 
qualification of the steam coils was determined to not be a viable control due to the lack of 
predictability of erosion of the coil in the vessel and the operational impacts of frequent 
removal of the coil for surveillances.  The intent of the SRAT temperature and steam flow 
interlocks is to stop SEFT and PRFT feed to the SRAT when the SRAT liquid content is not 
boiling.  Since the SRAT temperature and steam flow interlocks are functionally classified as 
Safety Significant, this SAC performs a Safety Significant function. 

Transfers into the SRAT from the SEFT and PRFT can be stopped either from the Distributed 
Control System (DCS), local control stations, or by disconnecting power to the sending 
vessel’s feed pump. Stopping the pump using the DCS utilizes a non-safety related system to 
perform this function.  However, reliability of this system is assured via the Preventive 
Maintenance Program as described in Manual 1Y, Procedure 5.02 (Ref. 101) and in the event 
of a failure of the DCS, there are other means available to achieve the action that do not 
depend upon the DCS.  DCS failures are expected to be apparent to the operator because there 
are diverse indications available to allow confirmation that the pump has stopped (pump run 
status, feed flowrate, etc).  In the event of a total loss of DCS or if confirmatory indications 
are not available, the pump may be manually de-energized from multiple locations.  Second 
Person verification of proper implementation of this control will minimize the likelihood of 
human error. 

Since the transfer of SEFT or PRFT material into the SRAT at low steam flow rates does not 
result in an immediate flammability issue, the use of operator action to complete this function 
is acceptable.  Prior to introduction of steam to the SRAT following a seismic event if boiling 
was lost prior to stopping feed to the SRAT, the engineering evaluation required when SEFT 
or PRFT material is introduced when the SRAT is not boiling (See Section 11.5.1.9) will be 
completed to ensure the SRAT does not become flammable during the initial boiling. 

Stopping Melter Feed 

This was chosen as a Specific Administrative Control over an SSC based on this being a 
second level of control. This SAC performs a Safety Significant function.  
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The SAC conservatively assumes there is no air flow into the Melter off gas system following 
a seismic event.  In reality, there will be air in-leakage drawn in by the exhauster.  If the 
exhauster is not running, there would be no means to draw flammables into the off-gas 
system. 

The Melter Feed Pumps (MFPs) can be stopped either from DCS or by removing the power to 
the MFPs.  Stopping the pumps using the DCS utilizes a non-safety related system to perform 
this function. However, reliability of this system is assured via the Preventive Maintenance 
Program as described in Manual 1Y, Procedure 5.02 and in the event of a failure of the DCS, 
there are other means available to achieve the action that do not depend upon the DCS. DCS 
failures are expected to be apparent to the operator because there are diverse indications 
available to allow confirmation that the pump has stopped (pump run status, feed flowrate, 
etc). In the event of a total loss of DCS or if confirmatory indications are not available, the 
pumps may be manually de-energized from multiple locations.  Second Person verification of 
proper implementation of this control will minimize the likelihood of human error.   

This action is required to be performed immediately.  Deenergizing the pump via DCS can be 
performed quickly by the control room operator.  In the case of failure of the DCS, 
deenergizing the pump via the breaker on the second level can be performed within minutes. 

Starting and stopping pumps is a routine activity performed by qualified operators. The ability 
to deenergize the pump on the second level in the event of DCS failure is considered to be 
available due to the robust structure of the vitrification building. 

11.5.11.2.31 SEFT Dilution Program (SAC 5.8.2.31) 

11.5.11.2.31.1 Safety Function 

The safety function of the SEFT Dilution Program SAC is to protect flammability in the 
SEFT, PRFT, SRAT and downstream vessels by establishing controls to ensure the bulk 
contents of the SEFT are maintained less than or equal to 87 mg/L Isopar L. 

11.5.11.2.31.2 SAC Description 

The SEFT Dilution Program SAC is a control which ensures dilution of the SE received from 
MCU in the SEFT.  The SAC is based on performing a calculation which determines the 
required amount of dilution in the SEFT prior to receiving the SE with Isopar L levels greater 
than 87 mg/L.  This SAC ensures the Isopar L concentration in the SEFT is within the 
concentration limit assumed in the accident analysis and the development of controls for 
flammability. 

In order to ensure the concentration of Isopar L transferred to the facility is within the bounds 
of the accident analysis, the WAC SAC (SAC 5.8.2.11) requires the sending facility to 
characterize the material prior to receipt into the CPC to verify the Isopar L concentration.  
This characterization from the sending facility includes analytical uncertainty.  If the 
concentration in the transfer line exceeds 87 mg/L, this program provides the requirements to 
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ensure the bulk contents of the SEFT remain less than or equal to 87 mg/L upon receipt.  The 
concentration of Isopar L in the transfer shall be conservatively determined (including 
appropriate laboratory uncertainties) and volume of each SE transfer shall be conservatively 
determined applying appropriate instrument uncertainties.  The implementing calculation will 
target a final concentration of less than or equal to 87 mg/L Isopar L to ensure adequate 
dilution occurs.  Transfers out of the SEFT shall be terminated prior to the addition of the 
diluent and shall not resume until after the transfer of SE containing greater than 87 mg/L 
Isopar L has been received into the SEFT and verification of adequate dilution has been 
performed. 

In order to ensure sufficient dilution occurs in the SEFT, a calculated volume of diluent shall 
be added in the SEFT prior to receiving a transfer from the SEHT.  Requiring the diluent to be 
added first ensures the SE containing high Isopar L is diluted upon entry into the SEFT and 
the bulk concentration of Isopar L in the SEFT does not exceed 87 mg/L.  The volume of 
diluent added shall be verified using the SEFT level monitoring instrumentation.  The 
allowable transfer volume shall be based on the Isopar L concentration in the transfer line and 
the target Isopar L concentration in the SEFT, and shall include the appropriate instrument 
uncertainty associated with the sending facility’s level monitoring instrumentation.  The 
allowable transfer volume shall either be assumed to be the current inventory of the sending 
tank (with the appropriate uncertainty applied) or shall be monitored at the SEFT level 
instrumentation to verify the transfer is within the allowable transfer volume (with the 
appropriate uncertainty applied).  The level readings verifying diluent and Strip Effluent 
transfers (if required) shall be independently verified.  The two hour agitation period required 
per LCO 3.1.10 shall not begin until after the transfers are complete.  Transfers out of the 
SEFT shall not resume until the independent verifications have determined adequate dilution 
has occurred. 

This control is administrative in nature and no SSCs could be identified which could perform 
its safety function; therefore, this control was determined to be a SAC. 

11.5.11.2.31.3 Functional Requirements 

Sufficient diluent shall be added to the SEFT prior to the addition of SE containing greater 
than 87 mg/L of Isopar L to dilute the SE to less than or equal to 87 mg/L Isopar L. 

11.5.11.2.31.4 SAC Evaluation  

Evaluation of this SAC determined the safety function could not be performed by any SSCs.  
This SAC performs a Safety Significant function since it ensures the concentration of Isopar L 
transferred to the facility is within the bounds of the accident analysis and the Safety Class 
WAC SAC. 

The calculation performed to determine the required volume of diluent shall be governed by 
E7 procedures requiring verification/checking.  The calculation performed shall use similar 
criteria and methodology as was applied in calculation X-CLC-S-00175. 
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Uncertainties shall be assumed for each of the values in the calculation (i.e., sending tank 
level, diluent addition, sample results, heel volume).  These uncertainties will result in 
addition of a greater amount of diluent and a smaller transfer volume, resulting in a lower than 
targeted concentration of Isopar L in the SEFT. 

This SAC relies on the SEFT level instrumentation, sending facility level instrumentation, and 
laboratory equipment.  The SEFT level instrumentation shall be included in the IPI or M&TE 
program.  The sending facility’s level instrumentation is also required to be included in their 
IPI or M&TE program as required in section 11.7.2.3.  The sending facility shall also ensure 
the laboratory sample and analysis equipment shall be controlled per Manual 1Q, Procedure 
2-7 (Ref. 99). 

This SAC serves as a part of the first level of control for the flammability controls.  In order to 
ensure the appropriate rigor for this control, key attributes are required to ensure the 
appropriate redundancy, independence, and diversity are maintained.  Independent 
verification shall be used in reading the SEFT level, verifying the correct amount of diluent 
added and the SE transfer amounts (if required).  The safety function of this SAC could be 
independently verified by sampling of the SEFT to verify adequate dilution.  This was 
evaluated and determined to not be required based on the level of uncertainty applied to the 
input values and the independent verifications of transfer volumes. 

The SAC relies on the sending facility’s sample analysis, operator readings, transfer 
monitoring, and manual valve manipulation.  Sample analysis is a routine practice performed 
using laboratory procedures.  Operator readings, transfer monitoring, and manual valve 
manipulation are also routine tasks which will be performed using approved procedures.  
These procedures will not contain any complex calculations and will rely on the sequence of 
operations, but will not contain any time critical operator actions.  Controlling transfer 
volumes is a routine, planned activity and is not time critical.  The operator readings and 
transfer monitoring can be performed via the DCS from the control room.  The manual valve 
manipulations will be performed at the direction of the control room operator for the diluent 
additions.  This SAC does not rely on any specific equipment positioning or valve line-ups.  
This evaluation determined no specific human factors exist related to this SAC. 

11.5.11.2.32 DELETED 
 
11.5.11.2.33 512-S Filter-Only Salt Waste Treatment (SAC 5.8.2.33) 

11.5.11.2.33.1 Safety Function 

The safety function of the 512-S Filter-Only (No MST Strikes) Salt Waste Treatment Control 
is to ensure that the MST left in the LWPT prior to the start of Filter-Only operations is not 
sufficient to result in a criticality (Ref. 119). 
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11.5.11.2.33.2 SAC Description 

Prior to entering 512-S Filter-Only operations, the LWPT shall be deinventoried to less than 
8,490 grams of MST (Ref. 119).  This control is to prevent the possibility of a criticality in the 
LWPT.  The LWPT shall be deinventoried to less than 8,490 grams (18.7 pounds) of MST by 
flushing of the LWPT consistent with the methodology described in Reference 175. 

This SAC performs a SS function because it is required to protect the facility worker.  This 
control is administrative in nature and no SSCs could be identified to perform its safety 
function; therefore, this control was determined to be a SAC. 

11.5.11.2.33.3 Functional Requirements 

Prior to entering 512-S Filter-Only (No MST Strikes) operations, the LWPT shall be 
deinventoried to less than 8,490 grams of MST.   

11.5.11.2.33.4 SAC Evaluation  

This SAC was evaluated to determine if the safety function could be performed by any SSCs.  
The evaluation determined that a SSC could not perform this function since the decision to 
switch to Filter-Only operations is an administrative decision and the process used to 
deinventory the LWPT of MST and verify that the goal of less than 8,490 grams of MST is 
achieved involves several manual steps and an engineering evaluation.  Therefore, this safety 
function was determined to be administrative in nature.   

Procedures shall require that the origin of transfers into the LWPT be identified and tracked to 
ensure that entry into 512-S Filter-Only operations (i.e., no MST added) is identified prior to 
the transfer to allow this SAC to be properly performed.  In addition, any addition of MST 
while at 512-S shall be tracked as it will affect the applicability of this SAC. 

Uncertainties shall be assumed for each of the values in the engineering evaluation (i.e., tank 
level and density).  The application of these uncertainties will result in the calculation of a 
greater amount of MST remaining in the LWPT heel than actually exists which ensures a 
conservative result when compared to the MST limit. 

The calculation of the MST limit of 8,490 grams in Reference 119 includes the following 
conservative aspects: 

 It ignores the poisoning effects of Ti in MST and U-238 adsorbed on MST, which would 
increase the subcritical limits used in the calculation 

 Due to the low concentration of Pu in the salt batch, it would require millions of gallons to 
contain sufficient Pu to exceed a subcritical configuration  

 The contact time between the salt solution and any MST left in the LWPT would likely 
not result in all the Pu being adsorbed, further increasing the required volume of salt 
solution needed to load the MST 
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 The Fissile material was assumed to accumulate into a critical configuration: 8,490 grams 
of MST fully loaded with fissile material would have to accumulate into a compact 
configuration (e.g., sphere) of less than 17 gallons. 

The LWPT shall be deinventoried to less than 8,490 grams (18.7 pounds) of MST by flushing 
of the LWPT consistent with the methodology described in Reference 175.  The flushing 
process must ensure the following:  

 The proper number of flushes is determined based on wt% solids in the LWPT heel using 
an engineering evaluation performed per Manual E7 

 The level of the first flush is sufficient to cover the highest baffle support exposed to MST 
 Each flush is at a level high enough to support agitation 
 Each flush is agitated to ensure adequate mixing 
 Second person verification is made that the required number of flushes are properly 

completed (level and agitation) prior to start of 512-S Filter-Only operations. 

This SAC relies on LWPT level instrumentation and LWPT agitator power monitors for 
implementation.  The LWPT level instrumentation and agitator power monitors shall be 
included in the IPI program. 

The actions required to implement this SAC are prerequisites to beginning Filter-Only 
operations in 512-S and do not involve any time sensitive activities. 

11.5.11.2.34 CONDUCT OF OPERATIONS (AC 5.8.2.34) 

Conduct of operations shall be established to address the applicable topical areas from DOE 
requirements.  The facility shall follow site and facility procedures for implementing conduct 
of operations. 

11.5.11.2.35 GWSB #1 CANISTER HANDLING ADMINISTRATIVE CONTROL (AC 
5.8.2.35) 

The GWSB #1 Canister Handling Administrative Control is designed to protect the more 
stringent canister heat generation limits that GWSB #1 requires when in a double stack 
configuration.  The canister heat generation limits protect assumptions in the design of the 
storage vaults in the GWSBs concerning degradation of the concrete vault strength due to heat 
being generated in the waste canisters.  The limits are computed using conservative canister 
fill and waste loading values as well as the disintegration energy of the dominant design basis 
sludge radionuclides and their short-lived daughter products.  The GWSB vaults provide a 
Safety Significant function of maintaining their integrity to prevent damage to the DWPF 
canisters stored within the vaults. 

The safety function of the vault is dependent upon the strength of the concrete which can be 
degraded if the steady state temperature exceeds 150 ºF.  Therefore, programmatic controls 
shall be implemented to ensure that canisters are loaded into GWSB #1 following the 
guidelines set forth in Reference 177. 
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Reference 177 determines that all canisters with a heat generation per canister below 
180 Watts per canister can be double stacked in any configuration.  Canisters from sludge 
batches 1 through 8 all have a heat generation below 180 Watts per canister (Ref. 178).  
Future sludge batches with a canister power greater than 180 Watts per canister will need to 
be evaluated using Reference 177. 

This program is identified as an Administrative Control.  The Administrative Control’s only 
purpose is to protect the ability of the existing SSC (vault) to perform its credited safety 
function.  Therefore, this Administrative Control does not warrant identification as a SAC. 

11.5.11.2.36 RETAINED HYDROGEN PROGRAM (SAC 5.8.2.36) 

11.5.11.2.36.1 Safety Function 

The safety function of the Retained Hydrogen Program (SAC) is to ensure that releases of 
retained hydrogen from the SRAT, SME, MFT, and SPT do not result in flammable gas 
mixtures (i.e., do not become > 95% CLFL) within vessel vapor spaces. 

11.5.11.2.36.2 SAC Description 

The Retained Hydrogen Program (SAC) shall ensure that releases of retained hydrogen from 
the SRAT, SME, MFT, and SPT do not result in flammable gas mixtures (i.e., do not become 
> 95% CLFL) within vessel vapor spaces.  All of these tanks have an agitator.  The program 
determines a Q-time within which agitation must be restored.  If agitation cannot be restored 
within the Q-time, the agitator, or components creating an equal or larger opening size, must 
be removed from the vessel to allow the hydrogen to vent to the cell in the event of an 
unplanned release of retained hydrogen. Component removal must be completed within the 
Q-time.  

The Q-time for the SRAT, SME, and MFT, while processing Sludge Batch 8 or 9 is 13 days.  
Purge flow rates are required to be at pre-loss of agitation TSR required flow rates upon re-
agitation, i.e., if agitation is lost with the SRAT in Operations mode, TSR required Operations 
mode flow rates must be verified prior to resuming agitation.  The Q-time may be extended 
via calculation for the MFT based on vessel conditions.  The Q-time may be extended via 
calculation for the SRAT or SME based on vessel conditions, only if the vessel slurry 
temperature is less than 70°C.  The 13-day Q-time does not apply to the SPT.  Q-times for the 
SPT must be determined as described below.  

Q-times can be determined either by using a theoretical evaluation similar to Reference 181 or 
Reference 182, or by using an empirical evaluation similar to Reference 183 or Reference 
184.  Guidance on performing Q-time evaluations can be found in Reference 186. 

It has been determined that the SRAT, SME, and MFT cannot retain sufficient hydrogen 
which upon release would create a flammable atmosphere in the vapor space if the vessel’s 
level is less than 1,800 gallons.  Therefore, the Q-times for the SRAT, SME, and MFT at fill 
levels less than 1,800 gallons are infinite (Ref. 194). 
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11.5.11.2.36.3 Functional Requirements 

The Retained Hydrogen Program (SAC) shall determine a Q-time applicable to each vessel in 
which agitation must be restored to maintain the vessel vapor space less than or equal to 95% 
CLFL.  Purge flow rates are required to be at pre-loss of agitation TSR required flow rates 
upon re-agitation, i.e., if agitation is lost with the SRAT in Operations mode, TSR required 
Operations mode flow rates must be verified prior to resuming agitation. Verification can be 
either by reading flow instrumentation or by verification of Mode and no LCO entry related to 
flow rate. If agitation cannot be restored, the agitator, or components creating an equivalent or 
larger opening, shall be removed from the vessel. Component removal must be completed 
within the Q-time. 

11.5.11.2.36.4 SAC Evaluation 

The safety function of the Retained Hydrogen Program (SAC) cannot be performed by an 
existing SSC.  The safety function involves repairing an agitator or removal of an agitator, or 
components creating an equal or larger opening size, if it cannot be restored.  These specific 
required actions will vary from failure to failure, and therefore no SSC exists which can 
perform that function. 

Determination of the Q-time is done conservatively to support assurance of the SAC 
functional requirements.  Conservatism in the Q-time determination includes: 

Empirical Method 

 Significant margin to LFL from as-read SRAT data 
 Application of SRAT data to other vessels done conservatively (e.g., greater than design 

basis sludge quantity) 

Theoretical Method 

 Conservative release profile 
 Conservative CSTF-based retention behavior 
 Q-time established based on initial conditions (e.g., no credit for subsequent tank 

cooling) 

The SAC relies on instrumentation and support equipment to implement the SAC.  In general, 
the instrumentation aids in determining vessel conditions and recognizing a loss of agitation 
(level, temperature, purge rate, or agitator power, etc.), and support equipment aids in 
repairing/removing the agitator (MPC Crane, LPPP Crane, etc.). 

Vessel level and temperature instrumentation reliability is assured by inclusion in the IPI or 
M&TE program.  The level instrument outputs are displayed via the DCS.  The DCS is 
reliable for this application in that it has a very high historical availability and there is 
available indication to determine if the DCS is not functioning. 

Agitator power indication is one available method to determine agitator function.  Its failure 
mode would lead to an assumed loss of agitation (i.e., failure would not indicate a steady 
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power reading as an operable instrument would).  Therefore, failure would lead the facility to 
take conservative action and assume agitation is lost.  In addition, other factors such as level 
instrumentation can give indication of agitator failure.  Level indication oscillates noticeably 
due to vessel agitation and the signal levels off when agitation is lost.  A DCS notification to 
the operator will be given upon low power to an agitator. 

DWPF has multiple means of purging the vessels including safety significant purge systems. 
Therefore, the systems can be relied upon to perform their function in the event of a loss of 
agitation.  

Steam flow indicating transmitters for the SRAT and SME steam flow are IPI and can be 
relied upon to be functioning for the purposes of monitoring steam flow.  SRAT and SME 
steam valves are periodically surveilled to ensure they close when directed by a simulated or 
actual interlock signal and to ensure that when closed there is no significant leakage.  
Although the valves will not be closed via an interlock, this surveillance ensures the valves 
adequately isolate the steam flow. 

Cooling water flow indicating transmitters for the SRAT and SME are IPI.  The cooling water 
flow instrument output for the SRAT is displayed via the DCS.  The DCS is reliable for this 
application in that it has a very high historical availability, and there is indication to determine 
if the DCS is not functioning.  This flow can also be verified locally.  The cooling water flow 
instrument output for the SME is displayed locally only. 

The MPC and LPPP cranes are frequently used and therefore generally kept operable and will 
be known if out of service.  The cranes are Investment Protection Earthquake (IPE) equipment 
and can therefore be reliably retrieved and repaired in the event of a failure. 

This SAC does not serve as an SC 1st LOC or bounding initial condition. 

This SAC does not have unique aspects that relate directly to the SAC safety function or 
implementation. 

This SAC does not require operator action to perform a function similar to SC SSCs. 

This SAC does require operator action within DSA assumed timeframes to perform a function 
similar to SS SSCs.  Operators must monitor equipment for failure and restart upon repair.  
Failure of agitation is readily apparent from multiple indications.  These are not complex or 
unique activities and the time required to complete these activities is measured in days.  
However, if agitator restart cannot be accomplished within the established Q-time, removal of 
the agitator to provide sufficient vent capability (or removal of components creating an equal 
or larger opening size) is necessary within the established Q-time.  Given the potential 
complexity in removing the agitator, agitator repair progress and removal planning must be 
tracked early. 
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Operators must secure steam and initiate cooling water from SRAT and SME within 1.5 hours 
if agitation is lost when the vessel temperature is at or above 70°C.  These valves are remotely 
operated and can be easily operated. 

The steps required to repair a failed agitator will vary from failure to failure.  However, the 
steps required to remove an agitator generally include removing jumpers in order to allow for 
agitator (or component) removal.  This is a relatively common evolution and removal of an 
agitator (or component) can be completed in approximately two shifts, well within the allotted 
Q-times. 

An agitator will be independently verified to be running upon startup.  If agitation is not 
restored within 2 hours, steam flow to the affected vessel (SRAT or SME) will be 
administratively locked out until agitation is restored. 

All aspects of this SAC can be verified.  The agitator power can be verified via 
instrumentation.  Agitator removal can be verified via camera.  Purge flow can be verified via 
instrumentation or by verification of Mode and no LCO entry related to flow rate.  Steam and 
cooling water flow can be verified via instrumentation. 

The SAC requires actions be taken to place the facility in a safe condition including agitator 
(or component) removal, leaving a hole for hydrogen diffusion. 

The vessel agitators are not functionally classified as SS or SC.  This is acceptable given that 
their failure does not cause an immediate flammability concern. 

11.5.11.2.37 MELTER OFF-GAS FLAMMABILITY CONTROL PROGRAM (AC 
5.8.2.37) 

The safety function of the Melter Off-gas Flammability Control program is to prevent 
flammable gas concentration in the melter off-gas from exceeding 60% CLFL during normal 
operations and 95% CLFL following a design-basis melter off-gas surge event. This is 
accomplished by ensuring the following remain within specified limits (Ref. 188): 
 

 total carbon concentration in the melter feed 
 melter feed rate 
 melter feed density  
 total melter air flow rate 
 Off-Gas Condensate Tank vapor space temperature 

 
The impact of total carbon, air purges, vapor space temperature, and feed rate on the off-gas 
flammability is highly interdependent. The material balance methodology employed to predict 
flammable gas generation within the melter is based on the mass feed rate of total carbon to 
the melter and is described in Reference 189. The analysis assumes that all condensable 
phases are completely separated in the off-gas equipment and determines the dilution air flow 
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required to ensure flammable gas concentrations remain within limits. The sample results 
used in this program shall include uncertainty of two sigma. 

The surge basis for this program will be revisited annually to ensure that this basis remains 
valid. 

This program is designated as a Programmatic Administrative Control.  Although this 
program is part of a second level of control in a DBA, it is not part of a bounding condition in 
DBA.  This program does not provide the basis for validity of the hazard or accident analyses, 
nor does it provide the main mechanisms for hazard control. The first level of control is a 
robust mitigator (Zone 1 Ventilation System).  Additionally, the analysis is conservative and 
no one parameter being out of limits results in an explosion. Non-credited preventive features 
(e.g., pressure control air, melter pressure control logic system, and off-gas exhauster) further 
reduce the likelihood of an off-gas explosion. Therefore, this program does not warrant 
identification as a SAC. 

11.5.12 MINIMUM SHIFT CREW 

The minimum shift crew encompasses the specific positions that must be manned to place the 
facility in a safe condition and complete the necessary routine surveillances, the manual 
actions assumed by the safety analysis (identified in chapter 9 accidents, e.g. shutdown of 
processes, termination of transfers, manual addition of diesel fuel, etc.), and perform Saltstone 
Facility Salt Solution Receipt Tank (SSRT) agitator(s) status verifications when the Saltstone 
Facility is destaffed.  The minimum shift crew numbers presented are based both on realizing 
that if DCS is operable most of the actions can be completed in the control room and if DCS is 
inoperable the actions must be taken in the field. 

All personnel included in the minimum shift crew composition shall meet the requirements of 
the position each is filling.  The minimum requirements are detailed in Chapter 10 of the 
FSAR. 

To maintain the facility in a safe condition in all modes, a minimum of one control room 
operator is required to monitor the process and respond to any alarms.  The control room 
manager shall be present to provide direction of the priorities and control of the operators in 
the control room and the field.  In order to ensure the process indications are 
monitored/trended to meet LCO 3.1.11, minimum staffing will require a second Chemical 
Process Cell (CPC) qualified operator to monitor CPC operations during SEFT or PRFT 
transfers to the SRAT. 

Minimum staffing requires an additional operator when the Saltstone Facility is destaffed.  
One DWPF operator qualified to secure SSRT agitator(s) operation is required for daily 
rounds on SSRT equipment/alarm status to ensure SSRT agitator(s) operation is secured. 

Since some of the readings are only taken locally and compliance with the Surveillance 
Requirements requires local reading, there shall be sufficient number of field operators to take 
the readings.  This requires an operator to monitor the vessel purges, temperatures and 
concentrations, nitrogen inventory, diesel generators, and Zone 1 ventilation.  Post-accident 
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conditions require monitoring of the purge flows on the third level of the Vitrification 
Building.  Therefore, an additional operator is required to perform manual actions associated 
with the diesel generators and Zone 1 ventilation system.  The manual actions for the diesel 
generators are to start the fuel oil transfer pumps and add lube oil to the engine sump.  The 
manual action for the Zone 1 ventilation system is to start Zone 1 exhaust fans.  

The minimum facility shift crew composition may be one less than specified above for a period 
up to 2 Hours due to unexpected absences/incapacitation.  Shift crew composition is not 
permitted to be less than the minimum requirements due to shift turnover.  In the event the 
minimum facility shift crew composition cannot be met when any process area is in Operation 
mode, then action shall be taken immediately to place those process areas in Standby mode. 

11.5.13 DELETED 
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11.6 DELETED 
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11.7 INTERFACE WITH TSRs FROM OTHER FACILITIES 

The intent of this section is to identify the DWPF interface with other Facility TSRs and 
summarize the provisions of those TSRs.  Section 11.7.1 provides a brief Facility overview 
and respective TSR document numbers.  Section 11.7.2 describes the required TSR controls.  
DWPF is closely interfaced with the following facilities (See Figure in Chapter 1) and related 
TSRs: 

11.7.1 FACILITY INTERFACES 

The CSTF Technical Safety Requirements (S-TSR-G-00001) provides the waste transfer 
interface between the Defense Waste Processing Facility and H-Area facilities.  The transfer 
of material through this Facility will be controlled from the H-Area control room(s).   

Portions of the DWPF Interarea transfer lines are physically located in H-Tank Farm Facility 
and therefore pose a Safety Analysis concern not only to DWPF but the tank farm as well.  
The Interarea Transfer Lines between DWPF and tank farms (up to and including seal plates) 
are within the scope of DWPF.  Any change to the interarea transfer lines (either in their 
physical arrangement or in their function) must be reviewed by not only the DWPF Design 
Authority but also the H-Tank Farm Design Authority to ensure that there is not an impact on 
the H-Tank Farm DSA.  Additionally, any maintenance or excavation activity related to these 
transfer lines between DWPF and tank farms will be communicated between the two 
facilities.   DWPF is responsible for identifying and communicating to CSTF for maintenance 
or excavation activity related to these lines located within DWPF boundary. 

11.7.2 REQUIRED TSR CONTROLS 

The following sections address the required TSR controls for Interarea feed and waste 
acceptance criteria and transfer accidents. 

11.7.2.1 Waste Acceptance Criteria and Waste Compliance Plan  

The interface between DWPF and other facilities requires transfer control protocol to assure 
feed and waste streams are within applicable acceptance criteria.  The following interfaces 
require TSR controls to protect the safety assumptions within the feed and waste acceptance 
criteria as specified in the receiving facility’s Safety Basis. 

The feed streams to DWPF are controlled at H-Area.  TSR Administrative Controls shall be 
required by H-Area to programmatically control the feed sent to DWPF to assure compliance 
with the safety requirements of the H-Area WCP.  An evaluation of the WAC SAC is 
provided in section 11.5.11.2.11 and key elements to the reliability of the program are 
identified in section 11.5.11.2.11.4.  Specific controls shall be in place to ensure the Strip 
Effluent is sampled prior to being sent to DWPF and the material is characterized prior to 
entering the CPC.  This includes tracking the volume of Strip Effluent transfers and 
concentration of Strip Effluent in the transfer line. Instrumentation required to track the Strip 
Effluent transfers shall be included in the IPI or M&TE Program and appropriate uncertainties 



 WSRC-SA-6 
 Rev 37 

November 2018 

11.7-2 

shall be applied.  Transfers of Strip Effluent to the CPC exceeding 87 mg/L Isopar L 
concentration shall be controlled per the SEFT Dilution Program. 

TSR Administrative Controls shall be required by DWPF to programmatically control the 
liquid waste transfers to ensure compliance with the Waste Acceptance Criteria (WAC) of the 
receiving facility. 

To preclude potential accident scenarios in CSTF associated with transfers from 
DWPF, the following interface controls shall be implemented to protect the CSTF 
safety analysis assumptions.  The requirements are not part of the SAC 
information discussed in Section 11.5.11.2.25 unless specifically noted. 

1. Notification shall be provided to (and concurrence received from) the CSTF 
Shift Manager/First Line Manager/Control Room Manager prior to intended 
transfers to the CSTF. 

2. The equipment needed to stop transfers and liquid additions to the CSTF 
shall be available to respond to indications of a primary containment waste 
release.  This requirement is a SAC. 

3. Transfers into the CSTF shall be secured as a result of a tornado warning, 
tornado watch, or high wind warning for the CSTF as issued by the SRS 
Operations Center.  This requirement is a SAC. 

4. Transfers into the CSTF shall be secured following a seismic event.  This 
requirement is a SAC. 

5. Transfers into the CSTF shall be secured following notification of a CSTF 
wildland fire event.  This requirement is a SAC. 

6. Transfers into the CSTF shall be secured following notification of a CSTF 
control room abandonment event.  This requirement is a SAC. 

The transfer agreement has been generated by the receiving facility and requirements 
necessary to protect bounding conditions or serve as a first or second level of control within 
the accident analyses have been designated as SACs. The indicated controls were designated 
as SACs by the receiving facility in the facility DSA (Ref. 133) due to the variety of 
requirements, which cannot be performed by an SSC. 

The CSTF DSA identifies additional requirements that are not carried forward into the DWPF 
FSAR.  The CSTF DSA identifies requirements to respond to indications of a primary 
containment waste release by having equipment needed to stop siphons available.  Transfers 
from DWPF to CSTF do not have the potential for siphon due to the elevation difference 
between the sending and receiving facilities (Refs. 134, 135, 136, and 137).  A requirement is 
also present in the CSTF DSA to address an inadvertent transfer for an evolution that is not 
intended for the CSTF.  Transfers from DWPF to CSTF are along dedicated transfer paths and 
are not used to transfer to alternate locations, therefore a potential for inadvertent transfer 
does not exist.  Another requirement is present to notify CSTF prior to performing 
excavations that can potentially affect CSTF transfer lines.  No CSTF transfer lines are 
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present within the DWPF fenced boundary.  The CSTF DSA identifies additional 
requirements for facilities that make High-Rem Waste Transfers to CSTF.  DWPF transfers to 
CSTF do not exceed an inhalation dose potential greater than 2.0E+08 rem/gal; therefore, 
DWPF does not perform High-Rem Waste Transfers to CSTF.  The CSTF High-Rem transfer 
controls do not apply to DWPF.  These requirements do not apply to DWPF and are not 
included in this section or in Section 11.5 of this Chapter. 

11.7.2.2 Interarea Transfer Accidents 

In addition to the feed and waste acceptance criteria, the interface between DWPF and the 
sending facility requires transfer lines and communication interface.  The primary mission of 
the interarea transfer systems is to deliver a known quantity of acceptable material to the 
receipt Facility/Vessel without degradation of the transfer lines, unmitigated or undetected 
release of material, and the ability to stop transfers.   

The following is a list of TSR Administrative Controls required to address potential accident 
scenarios between DWPF and interfacing facilities.  These controls serve to protect the 
bounding initial condition for waste transfer accidents.  Specific attributes of these controls 
have been identified as SACs.  These attributes ensure the assumptions in the accident 
analysis are protected through specific operator actions.  No existing SSCs could be identified 
which could perform the safety function of these SAC attributes. 

To preclude potential accident scenarios in DWPF associated with transfers from waste tanks 
(Tanks 40 and 49) to DWPF, controls shall be implemented as follows: 

a. Provide monitoring and material balance requirements for waste transfers to DWPF. 
If material balance results are outside of these requirements, waste transfers to 
DWPF shall be terminated. 

b. Provide independent verification that applicable waste transfer pumps are stopped 
when transfers to DWPF are terminated (not applicable to the flushwater pump). 

c. Perform one of the following when waste transfers to DWPF are terminated to 
prevent or terminate a siphon (not applicable to line flushing and draining).  This 
requirement is a SAC. 

 isolate and vent the transfer route, or 
 provide double valve isolation of the transfer route. 

d. Ensure that the applicable CST Control Room and the receipt facility operators are 
in constant communication whenever a waste transfer system valve lineup allows a 
transfer and an applicable waste transfer pump or flush water pump is energized. 

e. Ensure upon a transfer termination, that a CST instrument will monitor the supply 
tank level to sound an alarm if the tank level drops unexpectedly.  This CST 
instrument does not have to be qualified for post-seismic or post-tornado operation.  
Upon discovery that the CST instrument is unavailable to perform this level 
monitoring, operators will initiate activities to perform steel taping of the supply 
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tank level on a priority basis consistent with any ongoing emergency response 
activities. 

f. Ensure during a tornado/high wind warning, following a tornado/high wind event, or 
following an earthquake, that the following actions are performed: 

 Transfers are terminated and a siphon break established by providing double 
valve isolation of or isolating and venting the transfer route.  This requirement 
is a SAC. 

 Independent verification that the applicable waste transfer pumps are stopped. 

To preclude the potential for a siphon from Tank 49 during transfers from 241-96H to 512-S, 
controls shall be implemented as follows: 

a. Prior to transfer initiation, isolation (double valve isolation, single valve isolation 
with a vent path, blank, or jumper removed) shall be established.  This requirement 
is a SAC. 

b. Prior to transfer initiation, independent verification of correct transfer path alignment 
shall be completed. 

For the Inter-Area Transfer Line event, the following administrative controls shall be established 
in H-area for the exposed (above the ground) portion of the transfer lines and for the excavated 
portion of the buried transfer lines: 

a. Fire Protection Program 

b. Radiological Protection Program 

c. Emergency Response Program  

d. Traffic Control Program 

e. Critical Lift Program 

11.7.2.3 SEFT Dilution Program 

An additional interface is included in the implementation of the SEFT Dilution Program (AC 
5.8.2.31).  TSR administrative controls are required to be implemented by the sending facility 
to ensure Strip Effluent transfers containing greater than 87 mg/L Isopar L are identified and 
controlled. This includes controlling the volume and concentration of Isopar L sent to the 
CPC and inclusion of instrumentation required to implement this program in the IPI or M&TE 
Program.  An evaluation of this program is provided in section 11.5.11.2.31 and key elements 
to the reliability of the program are identified in section 11.5.11.2.31.4.  To ensure effective 
implementation of this program, the following controls shall be implemented by the sending 
facility: 

a. Each MCU SE batch shall be characterized for Isopar L concentration prior to receipt 
into the DWPF CPC.  This requirement is a SAC. 

Transfer volumes from the SEHT to DWPF are tracked to ensure that the material 
being transferred into the DWPF CPC meets the DWPF Isopar L limit.  Multiple 
batches will be required to be transferred from the SEHT before the material is 
received into the DWPF CPC; therefore, the material is not required to be 
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characterized prior to the batch being sent from the SEHT.  The total transfer line 
volume shall be assumed to be 1707 gallons (Ref. 132). 

b. If the Isopar L concentration of the MCU SE to be received into the DWPF CPC is 
characterized as greater than 87 mg/L (accounting for laboratory analysis 
uncertainty), transfers of SE into the DWPF CPC shall not be initiated until 
authorized by DWPF.  These transfers shall be within the permitted transfer volume 
as defined by DWPF.  This requirement is a SAC. 

The permitted transfer volume communicated to CST from DWPF shall be second 
person verified by the sending facility to ensure the value is properly 
communicated. 

11.7.2.4 Sludge Transfer Line Flushing Interface Control 

11.7.2.4.1 Safety Function 

The safety function of this SAC is to mitigate an explosion in the transfer line between the 
Tank 40 valve box and the LPPP SPT that results in high consequences to the facility worker. 

11.7.2.4.2 SAC Description 

This SAC provides requirements to flush the transfer line from the Tank 40 valve box to the 
LPPP SPT within 30 days of a transfer from Tank 40.  This flush, combined with the WAC 
IDP and hydrogen generation rate limitations, was determined to provide adequate removal of 
hydrogen and residual waste such that an explosion would not result in high consequences to 
the facility worker.  The line volume and flow rate identified for the flush were qualitatively 
determined to be adequate to perform this safety function based on previous testing performed 
(Ref. 190).  A flush is not required if the time between transfers from Tank 40 is less than 30 
days.  A transfer from Tank 40 of 1400 gallons or greater is sufficient to purge the hydrogen 
from the transfer line (there is no flow rate requirement as this is not credited to remove solids 
from the transfer line). 

11.7.2.4.3 Functional Requirements 

Within 30 days of a transfer from Tank 40 to DWPF, a 1400-gallon flush of the transfer line 
shall be performed.  This requirement is a SAC. 

The flush shall be 1400 gallons or greater and achieve a flow rate of at least 100 gpm.  
Flushing is not required if the time between transfers is less than 30 days (the 30-day 
completion time for the flush shall be based on completion of the last transfer of 1400 gallons 
or greater from Tank 40). 

11.7.2.4.4 SAC Evaluation 

There were no existing SSCs that could be identified that could perform the safety function of 
this SAC.  The primary control for transfer line and jumper explosions is to credit the transfer 
line and jumper to withstand the pressures of the explosion.  However, the valve in the jumper 
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connecting the LPPP SPT to the transfer line from the Tank 40 valve box could not be 
qualified.   

There are several conservatisms to the derivation of the functional requirements of this SAC. 
The 30-day requirement for flushing is based on the time to LFL combined with the decreased 
dose during Sludge Batch 9 resulting in consequences well below EGs.  The bounding 
credible Tank 40 to SPT jumper explosion (assuming 10% residual material in the transfer 
line) results in consequences to the CW which are below EGs (Ref. 191).  This conservatively 
assumes a detonation when the pipe reaches the hydrogen LFL (4 vol%).  The actual time to 
reach a concentration that would directly result in a detonation is significantly longer 
(approximately 2.5 times longer).  If this were modeled as a deflagration the consequences 
would be significantly less (qualitatively determined to be on an order of magnitude less) 
which provides significant margin and would result in low or negligible consequences.  For 
the facility worker, the consequences were qualitatively determined to provide adequate 
protection based on the event being a deflagration and the minimum leak path through the 
valve.   The consequences are based on a leak path factor of 1.0 while not crediting the robust 
design of the jumper and the minimum leak path through the valve packing and gaskets which 
would significantly reduce consequences.  Furthermore, the FW is not expected to be directly 
over the cell while in the LPPP with cell covers removed. 

This SAC relies on the inhibited flush water system and instrumentation.  This system and the 
flow and level instrumentation are a part of the NMMP.  Flow and level instrumentation used 
in the implementation of this SAC shall be included in the IPI and/or M&TE program. 

Flushing of transfer lines is considered a routine activity and does not have any significant 
complexity.  The DCS indication of the flow meter, totalizer, and/or flush water tank level 
indicator provides adequate indication to support performance of the SAC.  Allowing 30 days 
for the flush to be performed provides adequate time to perform the operation which is 
typically performed within 24 hours of the transfer. 

In order for the flush to perform the safety function, it must achieve a minimum flow rate of 100 
gpm and 1400 gallons in volume.  In order to ensure this is met, CST shall perform independent 
verification of the flush water valve alignments.  In addition, the flush water tank volume change 
(via level or totalizer instrument) and flow rate shall be second person verified to be consistent 
with the required flush requirements.  
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2017-0004 Impacts. U-CLC-S-00020, Rev. 0. 

194. Maximum Vessel Contents for Infinite Q-time in SRAT, SME, and MFT. X-CLC-S-00393, 
Rev. 0.
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11.9 TABLES 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS 

ACCIDENT: CPC/SPC Vessel Explosion, Fire, Loss of Confinement   

PROCESS: SEFT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

SEFT Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

 

 

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 

 System 

 

SS 4.3.8 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.6 
LCO 3.1.9 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
Ambient Vaporizer SS Table 4.3-1 SR 4.1.6.16 
Piping and Valves SS Table 4.3-1 5.8.2.17 

Section 6.0 
Purge Flow Valves (Manual Flow 

Control) 
SS Table 4.3-1 SR 4.1.9.1 

Purge Hanford Connector and Jumper SS Table 4.3-1 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0  

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.31 
SR 4.1.6.33  

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS 

ACCIDENT: CPC/SPC Vessel Explosion, Fire, Loss of Confinement   

PROCESS : SEFT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

CPC Primary Purge System SS 4.4.1 

9.4.2.1 

LCO 3.1.9  

 
Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)    

SS Table 4.4-1 5.8.2.17 
Section 6.0 

SEFT Temperature 
Instrumentation and Associated 
Interlocks 

SS Table 4.3.1 
4.3.45 
9.4.2.1 
 9.4.2.14 

LCO 3.1.9 

Administrative Control - SEFT 
Dilution SAC 

N/A 9.4.2.1 
11.5.11.2.31 

5.8.2.31 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.18 

5.8.2.18 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.11.2.11 

5.8.2.11 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.7 
11.5.11.2.1 

5.8.2.1 

Administrative Control – control 
on feed addition during high 
temperature in SEFT 

N/A 9.4.2.1 
9.4.2.13 
11.5.1.7 

LCO 3.1.9 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS 

ACCIDENT: CPC/SPC Vessel Explosion, Fire, Loss of Confinement   

PROCESS: PRFT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

PRFT Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 

 System 

 

SS 4.3.8 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.6 
LCO 3.1.9 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
Ambient Vaporizer SS Table 4.3-1 SR 4.1.6.16 
Piping and Valves SS Table 4.3-1 5.8.2.17 

Section 6.0 
Purge Flow Valves (Manual Flow 

Control) 
SS Table 4.3-1 SR 4.1.9.2 

Purge Hanford Connector and Jumper SS Table 4.3-1 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0  

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.32 
SR 4.1.6.33  

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 

CPC Primary Purge System 
SS 4.4.1 

9.4.2.1 
 

LCO 3.1.9  
 

Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)    

SS Table 4.4-1 5.8.2.17 
Section 6.0 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS 

ACCIDENT: CPC/SPC Vessel Explosion, Fire, Loss of Confinement   

PROCESS: PRFT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

PRFT Temperature 
Instrumentation and Associated 
Interlocks 

SS Table 4.3.1 
4.3.45 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.9 
 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.11.2.11 

5.8.2.11 

Administrative Control - SEFT 
Dilution SAC 

N/A 9.4.2.1 
11.5.11.2.31 

5.8.2.31 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.18 

5.8.2.18 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.7 
11.5.11.2.1 

5.8.2.1 

Administrative Control – control 
on feed addition during high 
temperature in PRFT 

N/A 9.4.2.1 
9.4.2.13 
11.5.1.7 

LCO 3.1.9 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement    

PROCESS:  SRAT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

SRAT Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
Section 6.0 

SEFT/PRFT Transfer Orifices 
SS 4.3.46 

9.4.2.1 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 

System 

 

SS 4.3.8 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.6 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
 

Ambient Vaporizers SS Table 4.3-1 SR 4.1.6.16 
Piping and Valves SS Table 4.3-1 5.8.2.17 

Section 6.0 
Purge Flow Valves (Manual Flow 

Control) 
SS Table 4.3-1 SR 4.1.3.1 

SR 4.1.4.1 
Purge Hanford Connector and Jumper SS Table 4.3-1 

4.2.13 
5.8.2.17 
5.8.2.19 
 Section 6.0 

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.33 
SR 4.1.6.40  

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 

CPC Primary Purge System 
SS 4.4.1 

9.4.2.1 
LCO 3.1.3  
 

Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)     

SS Table 4.4-1 LCO 3.1.3 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement    

PROCESS:  SRAT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

CPC Purge Flow Meters 
SS Table 4.3-1 

Table 4.4-1 
4.3.8 
4.4.42 
9.4.2.1 

LCO 3.1.6 

CPC Purge Flow Interlocks SS Table 4.4-1 
4.4.42 
9.4.2.1 
9.4.2.13 
9.4.2.14 

SR 4.1.6.13 

SRAT Steam control valves and 
formic/nitric control valves  

SS Table 4.4-1 SR 4.1.6.17 
SR 4.1.6.18 
SR 4.1.6.19 

Gas Chromatographs and 
Associated Interlocks 

 
 

SS Table 4.4-1 
4.4.41 
9.4.2.1 

LCO 3.1.1 
 

SRAT Steam control valves and 
formic/nitric control valves 

SS Table 4.4-1 SR 4.1.6.17 
SR 4.1.6.18 
SR 4.1.6.19 

SRAT Temperature  and Steam 
Flow Instrumentation and 
Associated Interlocks 

SS Table 4.3-1 
4.3.46 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.11 
 

SRAT Steam Supply Jumper SS 4.3.46 
9.4.2.1 

5.8.2.17 
Section 6.0 

SEFT and PRFT Agitator Power 
Monitor and Associated Interlocks 

SS Table 4.3-1 
4.3.47 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.10 

Administrative Controls on 
Verification of SRAT Boiling 

 

N/A 
 

9.4.2.1 
9.4.2.13  
9.4.2.14 
11.5.1.9.1 

LCO 3.1.11 
 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.1.10.1 

5.8.2.11 

Administrative Control - SEFT 
Dilution SAC 

N/A 9.4.2.1 
11.5.11.2.31 

5.8.2.31 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement    

PROCESS:  SRAT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Administrative Control – Seismic 
Event Response SAC 

N/A 9.4.2.1 
9.4.2.13 
11.5.11.2.30 

5.8.2.30 

Critical Plant Air Isolation Check 
Valves 

SS 4.3.46 
9.4.2.1 

LCO 3.1.11 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.18 

5.8.2.18 

Administrative Control – Chemical 
Controls 

N/A 9.4.2.1 
11.5.11.2.23 

5.8.2.23 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.1 

5.8.2.1 

Administrative Control – Retained 
Hydrogen Program (SAC) 

N/A 9.4.2.1 
11.5.11.2.36 

5.8.2.36 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement 

PROCESS AREA: SME 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 
 

5.8.2.17 
 Section 6.0 

SME Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
 Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 
System 

 

SS 4.3.8 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.6 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
Ambient Vaporizers SS Table 4.3-1 SR 4.1.6.16 

Piping and Valves SS Table 4.3-1 5.8.2.17 
Section 6.0 

Purge Flow Valves (Manual Flow 
Control) 

SS Table 4.3-1 SR 4.1.3.2 
SR 4.1.4.2 

Purge Hanford Connector and Jumper SS Table 4.3-1 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0 

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.33 
SR 4.1.6.41  

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 

CPC Primary Purge System 
SS 4.4.1 

9.4.2.1 
LCO 3.1.3 
 

Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)    

SS Table 4.4-1 LCO 3.1.3 
 

CPC Purge Flow Meters 
SS Table 4.3-1 

Table 4.4-1 
4.3.8 
4.4.42 
9.4.2.1 

LCO 3.1.6 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement 

PROCESS AREA: SME 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

CPC Purge Flow Interlocks 
SS Table 4.4-1 

4.4.42 
9.4.2.1 
9.4.2.13 
9.4.2.14 

SR 4.1.6.14 

SME Steam control valves and 
formic/nitric control valves  

SS Table 4.4-1 SR 4.1.6.17 
SR 4.1.6.18 
SR 4.1.6.19 
 

Gas Chromatographs and 
Associated Interlocks 

SS Table 4.4-1 
4.4.41 
9.4.2.1 

LCO 3.1.1 
 

SME Steam control valves and 
formic/nitric control valves  

SS Table 4.4-1 SR 4.1.6.17 
SR 4.1.6.18 
SR 4.1.6.19 
 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.1.10.1 

5.8.2.11 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.18 

5.8.2.18 

Administrative Control – Chemical 
Controls 

N/A 9.4.2.1 
11.5.11.2.23 

5.8.2.23 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.7 
11.5.11.2.1 

5.8.2.1 

Administrative Control – Retained 
Hydrogen Program (SAC) 

N/A 9.4.2.1 
11.5.11.2.36 

5.8.2.36 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement  

PROCESS AREA: SMECT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

SMECT Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 
See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 

System 
 

SS 4.3.8 
9.4.2.1 
9.4.2.13 
9.4.2.14 

LCO 3.1.6 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
Ambient Vaporizers SS Table 4.3-1 SR 4.1.6.16 

Piping and Valves SS Table 4.3-1 5.8.2.17 
Section 6.0 

Purge Flow Valves (Manual Flow 
Control) 

SS Table 4.3-1 SR 4.1.3.2 
SR 4.1.4.2 

Purge Hanford Connector and Jumper SS Table 4.3-1 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0 

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.33 
SR 4.1.6.43  

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 

CPC Primary Purge System 
SS 4.4.1 

9.4.2.1 
LCO 3.1.3 
 

Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)    

SS Table 4.4-1 LCO 3.1.3 
 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.1.10.1 

5.8.2.11 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.18 

5.8.2.18 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement  

PROCESS AREA: SMECT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Administrative Control – Chemical 
Controls 

N/A 9.4.2.1 
11.5.11.2.23 

5.8.2.23 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.1 

5.8.2.1 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement  

PROCESS AREA: MFT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

MFT Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 
System 

 

SS 4.3.8 
9.4.2.1  
9.4.2.13 
9.4.2.14 

LCO 3.1.6 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
Ambient Vaporizers SS Table 4.3-1 SR 4.1.6.16 

Piping and Valves SS Table 4.3-1 5.8.2.17 
Section 6.0 

Purge Flow Valves (Manual Flow 
Control) 

SS Table 4.3-1 SR 4.1.5.2 

Purge Hanford Connector and Jumper SS Table 4.3-1 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0 

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.33 
SR 4.1.6.42 

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 

CPC Primary Purge System 
SS 4.4.1 

9.4.2.1 
LCO 3.1.3 
 

Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)    

SS Table 4.4-1 LCO 3.1.3 
 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.1.10.1 

5.8.2.11 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement  

PROCESS AREA: MFT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.19.4.2.7 
11.5.11.2.18 

5.8.2.18 

Administrative Control – Chemical 
Controls 

N/A 9.4.2.1 
11.5.11.2.23 

5.8.2.23 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.1 

5.8.2.1 

Administrative Control – Retained 
Hydrogen Program (SAC) 

N/A 9.4.2.1 
11.5.11.2.36 

5.8.2.36 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement  

PROCESS AREA: RCT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

RCT Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 
System 

SS 4.3.8 
9.4.2.1  
9.4.2.13 
9.4.2.14 

LCO 3.1.6 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
Ambient Vaporizers SS Table 4.3-1 SR 4.1.6.16 

Piping and Valves SS Table 4.3-1 5.8.2.17 
Section 6.0 

Purge Flow Valves (Manual Flow 
Control) 

SS Table 4.3-1 SR 4.1.5.2 

Purge Hanford Connector and Jumper SS Table 4.3-1 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0 

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.33 
SR 4.1.6.34 

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 

CPC Primary Purge System 
SS 4.4.1 

9.4.2.1 
LCO 3.1.3 
 

Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)    

SS Table 4.4-1 LCO 3.1.3 
 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.1.10.1 

5.8.2.11 
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11.9-15 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement  

PROCESS AREA: RCT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.18 

5.8.2.18 

Administrative Control – Waste 
Tank Contents SAC 

N/A 9.4.2.1 
11.5.11.2.14 

5.8.2.14 

Administrative Control – Chemical 
Controls 

N/A 9.4.2.1 
11.5.11.2.23 

5.8.2.23 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.1 

5.8.2.1 
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11.9-16 

 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement 

PROCESS AREA: DWTT 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

DWTT Vessel 
SS 4.3.7 

9.4.2.7 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.1 
9.4.2.7 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

CPC Safety Grade N2 Purge 

System 

 

SS 4.3.8 
9.4.2.1  
9.4.2.13 
9.4.2.14 

LCO 3.1.6 

Liquid Nitrogen Storage Tanks SS Table 4.3-1 SR 4.1.6.2 
SR 4.1.6.16 
5.8.2.17 
Section 6.0 

Nitrogen Level Instrumentation SS Table 4.3-1 SR 4.1.6.12 
Ambient Vaporizers SS Table 4.3-1 SR 4.1.6.16 

Piping and Valves SS Table 4.3-1 5.8.2.17 
Section 6.0 

Purge Flow Valves (Manual Flow 
Control) 

SS Table 4.3-1 SR 4.1.5.2 

Purge Hanford Connector and Jumper SS Table 4.3-1 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0 

Pressure Control Valves SS Table 4.3-1 SR 4.1.6.33 
SR 4.1.6.35 

Tornado Missile Shield SS Table 4.3-1 5.8.2.17 
Section 6.0 

CPC Primary Purge System 
SS 4.4.1 

9.4.2.1 
LCO 3.1.3 
 

Air Compressors/ Air Receiver/ 
Nitrogen Tank (422-S)/ 
Vaporizers (422-S)    

SS Table 4.4-1 LCO 3.1.3 
 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.1 
11.5.1.10.1 

5.8.2.11 
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11.9-17 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  CPC/SPC Vessel Explosion, Fire, Loss of Confinement 

PROCESS AREA: DWTT 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.18 

5.8.2.18 

Administrative Control – Chemical 
Controls 

N/A 9.4.2.1 
11.5.11.2.23 

5.8.2.23 

Administrative Control – 
Radiological Protection Program 

N/A 9.4.2.1 
9.4.2.7 
11.5.11.2.1 

5.8.2.1 
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11.9-18 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Melter Off-gas Explosion 

PROCESS AREA: Melter 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

10 

Vitrification Building (221-S) and 
RPC Walls 

SS 4.3.1 
9.4.2.3 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.3 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

Melter 
SS Table 4.4-1 

9.4.2.13 
5.8.2.17 
Section 6.0 

Administrative Control – Melter 
Off-Gas Flammability Control 
Program 

N/A 9.4.2.3 
9.4.2.14 
11.5.11.2.37 
 

5.8.2.37 

Administrative Control – Seismic 
Event Response SAC 

N/A 9.4.2.13 
11.5.11.2.30 

5.8.2.30 
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11.9-19 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Steam Explosion  

PROCESS AREA: Melter  

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

Administrative  Control  - Melter 

Feed Composition 

N/A 9.4.2.5 
 

5.8.2.11 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.5 
 

LCO 3.7.1 

Vitrification Building (221-S) and 
RPC Walls 

SS Table 4.3-1 
9.4.2.5 

5.8.2.17 
Section 6.0 
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11.9-20 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Loss of Melter Containment/Confinement 

PROCESS AREA: Melter  

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

Vitrification Building (221-S) and 
RPC Walls 

SS 9.4.2.10 
9.4.2.13 

5.8.2.17 
Section 6.0 

Melter 
SS Table 4.4-1 

9.4.2.10 
9.4.2.13 

5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.10 
9.4.2.13 
 

LCO 3.7.1 

Administrative Control – 
Emergency Response Program 

N/A 9.4.2.10 5.8.2.5 

Administrative Control – Load Lift 
Program 

N/A 9.4.2.10 
11.5.11.2.18 

5.8.2.18 
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11.9-21 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Low Point Pump Pit Vessel / Cell Explosion, Fire, Loss of Confinement  

PROCESS AREA: LPPP 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

LPPP Vessels (SPT, PPT, RPT) 
SS 4.4.53 

Table 4.4-1 
9.4.2.8 
9.4.2.13 

5.8.2.17 
Section 6.0 

LPPP Safety Grade Purge System 
SS 4.4.45 

Table 4.4-1 
9.4.2.4 
9.4.2.13 

LCO 3.4.5 

Liquid Nitrogen Storage Tank SS Table 4.4-1 SR 4.4.5.1 
5.8.2.17 
Section 6.0 

Ambient Vaporizer SS Table 4.4-1 SR 4.4.5.7 
Piping and Valves SS Table 4.4-1 SR 4.4.5.7 

5.8.2.17 
Section 6.0 

Nitrogen Tank Level Instrumentation SS Table 4.4-1 SR 4.4.5.3  
Flow Meters (local) SS Table 4.4-1 SR 4.4.3.3 

SR 4.4.3.4 
LPPP Purge Hanford Connectors and 

Jumpers 
SS Table 4.4-1 

 
5.8.2.17 
5.8.2.19 
Section 6.0 

Chemical Feed Lines to the PPT and 
the  SPT  

SS Table 4.4-1 
 

5.8.2.17 
Section 6.0 

Pressure Control Valves SS 4.4.45.2 SR 4.4.5.10 
SR 4.4.5.11 

LPPP Cell and Cell Covers 
SS 4.4.54 

Table 4.4-1 
9.4.2.4 
9.4.2.8 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

PRFT Dip Leg Siphon Break 
SC 4.3.9 

9.4.2.4  
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

Transfer Line Jumpers and 
Hanford Connectors 

SS 4.4.39 
Table 4.4-1 
9.4.2.8 
9.4.2.13 

5.8.2.17 
5.8.2.19 
Section 6.0 

Administrative Control- Transfer 
Control Program 
 

N/A 9.4.2.8 
9.4.2.13 
9.4.2.14 
11.5.11.2.20 

5.8.2.20 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Low Point Pump Pit Vessel / Cell Explosion, Fire, Loss of Confinement  

PROCESS AREA: LPPP 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

LPPP Primary Purge System 
SS Table 4.4-1 

4.4.9 
9.4.2.4 

LCO 3.4.3 

Bulk Nitrogen Tank SS Table 4.4-1 5.8.2.17 
Section 6.0 

Ambient Vaporizers SS Table 4.4-1 SR 4.4.3.1 
SR 4.4.3.2 

Piping and Valves SS Table 4.4-1 5.8.2.17 
Section 6.0 

Emergency Nitrogen Connection SS Table 4.4-1 5.8.2.17 
Section 6.0  

LPPP Crane Operator Station 
SS Table 4.4-1  

9.4.2.8 
5.8.2.17 
Section 6.0 

Administrative Control - Waste 
Tank Contents 

N/A 9.4.2.4 
11.5.11.2.14 

5.8.2.14 

Administrative Control - Load Lift 
Program 

N/A 9.4.2.4 
9.4.2.8 
11.5.11.2.18 

5.8.2.18 

Administrative Control - Waste 
Acceptance Criteria 

N/A 9.4.2.4 
11.5.11.2.11 

5.8.2.11 

Administrative Control - Traffic 
Control Program 

N/A 9.4.2.4 
11.5.11.2.21 

5.8.2.21 

Administrative Control – Retained 
Hydrogen Program (SAC) 

N/A 9.4.2.4 
11.5.11.2.36 

5.8.2.36 

Administrative Control – Hanford 
Connector Torque Program (SAC) 

N/A 9.4.2.8 
11.5.11.2.19 

5.8.2.19 
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11.9-23 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Inter-Area Transfer Line Explosions, Fire, Loss of Confinement 

PROCESS:  Inter-Area Transfer Lines 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Inter-Area Transfer Lines 
SS 4.4.39  

Table 4.4-1 
9.4.2.6  
9.4.2.9  
9.4.2.13 
 

5.8.2.17 
5.8.2.20 
Section 6.0 

Secondary Containment for Interarea 
Transfer Lines 

SS Table 4.4-1 
9.4.2.6  
9.4.2.13 
 

5.8.2.17 
Section 6.0 

LPPP Transfer Line Jumpers and 
Hanford connectors 

SS Table 4.4-1 
9.4.2.6  

5.8.2.17 
5.8.2.19 
Section 6.0 

Transfer Line Jumper connecting 
LWPT to PCP4 

SS Table 4.4-1 
9.4.2.6 

5.8.2.17 
Section 6.0 

Vitrification Building (221-S) and 
RPC Walls 

SS 9.4.2.6 5.8.2.17 
Section 6.0 

Zone 1 Ventilation 

See subsection of this table for 
detail  

SS 4.4.46 
9.4.2.6 
 

LCO 3.7.1 

LPPP Crane Operator Station 
SS Table 4.4-1 

9.4.2.6 
5.8.2.17 
Section 6.0 

LPPP Cell and Cell Covers 
SS 4.4.54 

Table 4.4-1 
9.4.2.6 
9.4.2.13 

5.8.2.17 
Section 6.0 

Administrative Control- Transfer 
Control Program 

 

N/A 9.4.2.6 
9.4.2.9 
9.4.2.13 
9.4.2.14 
11.5.11.2.20 

5.8.2.20 

Administrative Control – 
Emergency Response Program 

N/A 9.4.2.6 
 

5.8.2.5 
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TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  See Specific Accidents for Reference to Zone 1 

PROCESS AREA: SRAT, SME, SMECT, MFT, SEFT, PRFT, RCT, DWTT, and 
Melter 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Zone 1 Ventilation 

(See specific accidents for reference 
to Zone 1) 

SS 
 

4.4.46 
Table 4.4-1 
9.4.2.13 
9.4.2.14 

LCO 3.7.1 

Zone 1 Exhaust Fans SS Table 4.4-1 SR 4.7.1.1 
SR 4.7.1.8 
SR 4.7.1.9 

Zone 1 Exhaust Fans Inlet Vane 
Dampers 

SS Table 4.4-1 SR 4.7.1.4 

Zone 1 Exhaust Fans Discharge 
Dampers 

SS Table 4.4-1 SR 4.7.1.4 

Zone 1 Exhaust Balancing Dampers SS Table 4.4-1 5.8.2.17 
Section 6.0 

Zone 1 Exhaust Fans Suction 
Dampers 

SS Table 4.4-1 5.8.2.17 
Section 6.0 

Zone 1 Exhaust Fan Manual Start 
Switches 

SS Table 4.4-1 SR 4.7.1.5 

Zone 1 Supply Fan  (includes Weld 
Test Cell ) Interlock 

SS Table 4.4-1 SR 4.7.1.3 

Weld Test Cell Exhaust  
Fan Interlock 

SS Table 4.4-1 SR 4.7.1.3 

Zone 2 Exhaust Fan Interlock SS Table 4.4-1 SR 4.7.1.3 
Sand Filter Inlet Plenum Pressure 

Transmitter 
SS Table 4.4-1 SR 4.7.1.2 

LCS 272 SS Table 4.4-1 SR 4.7.1.7 
Sand Filter SS 4.4.46 

Table 4.4-1 
9.4.2.13 
9.4.2.14 

SR 4.7.1.6 

 Zone 1 Tunnel SS 4.4.46 
Table 4.4-1 

5.8.2.17 
Section 6.0 

Zone 1 Exhaust Stack 
Zone 1 Exhaust Duct 

 

SS 4.4.46 
Table 4.4-1 

5.8.2.17 
Section 6.0 

Diesel Generator System 
SS 4.4.47 

Table 4.4-1  
9.4.2.13 
9.4.2.14 

LCO 3.9.1 
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11.9-25 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  See Specific Accidents for Reference to Zone 1 

PROCESS AREA: SRAT, SME, SMECT, MFT, SEFT, PRFT, RCT, DWTT, and 
Melter 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Jacket Water System SS Table 4.4-1 5.8.2.17 
Section 6.0 

Lube Oil System (including Lube Oil 
Makeup Tank and piping/valves to 

each diesel generator) 

SS Table 4.4-1 SR 4.9.1.3  
SR 4.9.1.32 
5.8.2.17 
Section 6.0 

Engine Control System ( relays and 
governor) 

SS Table 4.4-1 SR 4.9.1.11 
through SR 
4.9.1.20 

Generator Control System (Relays 
and Voltage regulators) 

SS Table 4.4-1 SR4.9.1.11 
through SR 
4.9.1.20 

Protective Relays SS Table 4.4-1 SR 4.9.1.17 
SR 4.9.1.20 

Piping and Valve SS Table 4.4-1 5.8.2.17 
Section 6.0 

Breakers SS Table 4.4-1 SR 4.9.1.17 
Air start system for each generator SS Table 4.4-1 SR 4.9.1.1 

SR 4.9.1.27 
2 Hr. Fire Resistant Cable Enclosure SS Table 4.4-1 5.8.2.17 

Section 6.0 
DC Distribution System SS Table 4.4-1 SR 4.9.1.5 

SR 4.9.1.6 
SR 4.9.1.7 
SR 4.9.1.8 
SR 4.9.1.9 

Diesel Fuel Oil System 
SS Sec.  4.4.48 LCO 3.9.1 

Fuel Oil Storage Tanks SS Table 4.4-1 SR 4.9.1.4 
Fuel Oil Day Tanks SS Table 4.4-1 SR 4.9.1.2  

Piping and Valves SS Table 4.4-1 5.8.2.17 
Section 6.0 

Fuel Oil Header Heat Activated 
Isolation Valves 

SS Table 4.4-1 5.8.2.17 
Section 6.0 

LCS-210 SS Table 4.4-1 SR 4.9.1.10 
Manual Start Switch for each Fuel 
Oil Pump 

SS Table 4.4-1 SR 4.9.1.28 

Diesel Generator Room Heaters 
Supports 

SS 4.4.52 5.8.2.17 
Section 6.0 
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11.9-26 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Loss of Confinement and Chemical Interactions 

PROCESS AREA: FESV, CPC/SPC, and LPPP 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Formic Acid Feed Tank Dikes 
SS 4.4.31 

Table 4.4-1 
5.8.2.17 
Section 6.0 

Organic Acid Drain Catch Tank 
and Piping 

SS 4.4.33 
Table 4.4-1 

5.8.2.17 
Section 6.0 

Organic Acid Drain Catch Tank 
Dikes 

SS 4.4.34 
Table 4.4-1 

5.8.2.17 
Section 6.0 

Nitric Acid Feed Tank and Piping 
SS 4.4.35 

Table 4.4-1 
5.8.2.17 
Section 6.0 

Nitric Acid Feed Tank Dikes 
SS 4.4.36 

Table 4.4-1 
5.8.2.17 
Section 6.0 

Failed Equipment Storage Vault  
(FESV) 

SS 4.4.13 
Table 4.4-1 

5.8.2.17 
Section 6.0 

Acid Drain Catch Tank and Piping 
SS 4.4.11 

Table 4.4-1 
5.8.2.17 
Section 6.0 

Acid Drain Catch Tank Dikes 
SS 4.4.7 

Table 4.4-1 
5.8.2.17 
Section 6.0 

Formic Acid Feed Tank and Piping 
SS 4.4.29 

Table 4.4-1 
5.8.2.17 
Section 6.0 

Administrative Control-Chemical 
Controls 

N/A 9.4.2.1 
11.5.11.2.3 

5.8.2.23 

Sodium Nitrite Feed Tank Dike and 
Dike Drain Plug 

SS 4.4.59 5.8.2.17 
Section 6.0 
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11.9-27 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Safety Class and Safety Significant II/I SSCs 

PROCESS AREA: Applicable to Safety Class/ Safety Significant SSCs 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Vitrification Building (221-S) 
SS 4.3.1 

Table 4.3-1 
9.4.2.13 
9.4.2.14 

5.8.2.17 
Section 6.0 

RPC Walls 
SS 4.3.1 

Table 4.3-1 
9.4.2.13 

5.8.2.17 
Section 6.0 

Fan house (292-S) 
SS 4.4.49 

Table 4.4-1 
9.4.2.13 
9.4.2.13 

5.8.2.17 
Section 6.0 

Main Process Cell Crane Structure 
SS 4.3.10 

Table 4.3-1 
9.4.2.13 

5.8.2.17 
Section 6.0 

RPC Cell Covers 
SS 4.3.11 

Table 4.3-1 
5.8.2.17 
Section 6.0 

CMSD Structural Support 
SS 4.3.12 

Table 4.3-1 
9.4.2.13 

5.8.2.17 
Section 6.0 

LPPP Cell and Cell Covers 
SS 4.4.54 

Table 4.4-1 
9.4.2.13 

5.8.2.17 
Section 6.0 

LPPP Process Cell Crane 
Structural Support 

SS 4.4.55 
Table 4.41 
9.4.2.13 

5.8.2.17 
Section 6.0 

Melt Cell Crane Structure 
SS Table 4.3-1 

4.3.44 
9.4.2.13 
 

5.8.2.17 
Section 6.0 

Glass Waste Storage Building 
Vaults (250-S and 251-S) 

SS 4.4.56 
Table 4.4-1 

5.8.2.17 
Section 6.0 

422-S Superstructure 
SS 4.4.40 

Table 4.4-1 
5.8.2.17 
Section 6.0 

CPC Removable Wall 
SS 4.3.28 

Table 4.3-1 
9.4.2.13 

5.8.2.17 
Section 6.0 

Fan House Maintenance Cranes 
and Structural Support 

SS 4.4.50 
Table 4.4-1 

5.8.2.17 
Section 6.0 

Fire Protection Piping above the 
Diesel Generators 

SS 4.4.51 
Table 4.4-1 

5.8.2.17 
Section 6.0 
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11.9-28 

TABLE 11.3-1 SUMMARY OF TSR REQUIREMENTS  

ACCIDENT:  Safety Class and Safety Significant II/I SSCs 

PROCESS AREA: Applicable to Safety Class/ Safety Significant SSCs 

 
SSCs / Administrative Controls 

 

  
Functional  

Classification 
 

 
Analysis 

Section(s) 

 
Operational 
Limits TSR 

 

Diesel Generator Room Heater 
Supports 

SS 4.4.52 
Table 44-1 

5.8.2.17 
Section 6.0 

CPC Jumpers above 

Safety Significant  jumpers 

SS 4.3.35 
Table 4.3-1 
9.4.2.13 

5.8.2.17 
Section 6.0 

LPPP Jumpers above Safety 
Significant Jumpers 

SS Table 4.4-1 5.8.2.17 
Section 6.0 

Administrative Control - Load Lift 
Program 

N/A 9.4.2.1 
9.4.2.4 
9.4.2.7 
9.4.2.8 
9.4.2.10 

5.8.2.18 

Administrative Control  - 
Radiological Protection Program 

N/A 11.5.11.2.1 5.8.2.1 

Administrative Control - 
Structural Integrity Program 

N/A 11.5.11.2.17 5.8.2.17 

Administrative Control – GWSB #1 
Canister Handling 

N/A 11.5.11.2.35 5.8.2.35 

 
 




