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Abstract:

This document shows compliance with DOE order 6430.1A of the 241-5Y-101
RAPID Mitigation system Prefabricated Pump Pit (PPP) for functions
related to shielding, sealing tanks dome space, and not damaging the
riser. .

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof or its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document Control Services,
P.O. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420; Fax (509) 376-4989.

~ 4 0 400
Aﬁ@iggi’“

DATE:

sTa: | 5

%ém_dﬂm&u“ | X-99 g s
ease Approval Date Release Stamp

Approved For Public Release

RANFORD

A-6400-073.1 (10/97)

e

e




RECORD OF REVISION

(1) Document Number

RPP-4993
Page _ L

(2) Title

6430.1A Compliance Matrix for 241-8Y-101 Surface Level Rise Remediation Project

Change Control Record
( R
{3} Revision (4) Description of Change - Replace, Add, and Delete Pages Authorized for Release
(5) Cog. Engr. (6) Cog. Mar. Date
(7)
0 ORIGINAL RELEASE EDT 627412, 8/13/99 SEE EDT SEE EDT

A-7320-005 (10/97)




1.0
2.0
3.0

4.0

RPP-4993
Rev. 0
TABLE OF CONTENTS
BACKGROUND ..o e e 1
PURPOSE ......oucouevinsrnnaensiesesssseesssssasesssssasssssesssssssssssssssasssessosssaseenessssssensesssassens 1.
ANALYSIS .oovveeevceeeeeveeeseessossass s aaesssssssnsssnsssmersssrons ............................... 1
CONCLUSIONS......ovvuievtmriesasisse s sssssssssssesassstsseessessesesssssessasssseeeseseosessssans 63




1.0

20

3.0

RPP-4993, Rev. 0
Page 1 of 63

BACKGROUND

Tank 241-5Y-101 (SY-101) has recently exhibited a steady waste surface level
growth. A path forward to mitigate the SY-101 surface level growth issue has
been developed. The pI‘O_]eCt has been directed to install the necessary equipment
to transfer 380-570m’ (100,000-150,000 gallons) of waste from SY-101 to SY-
102 before the waste elevation reached the region of the tank where the transition
from a double to a single shell tank occurs.

PURPOSE

The purpose of this document is to record the design attributes of the RAPID
mitigation system which fulfill the requirements specified in DOE order 6430.1A
as it relates to the 241-8Y-101 RAPID Mitigation System,

ANALYSIS - | .

The following matrix records specific requirements contained in DOE order
6430.1A for the SY-101 RAPID Mitigation System related to the Prefabricated
Pump Pit and its ability to fulfill shielding, atmosphere sealing of the tank dome
space, and prevention of riser damage functions. A citation is provided which
specifies the design document and attribute which fulfills each criterion’s
requirement. Matrix items directly related to verification of the PPP's ability to
fulfill these functions upon initial installation, are enclosed in a dark border.
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DESIGN COMPLIANCE MATRIX

Compliance Citations for DOE Order 6430.1A specifically related to shlelding, sealing tank dome space, and not damaging the rlser for the Prefabricated Pump Pit (PPP}
for the 241-SY-101 RAPID Mitigation System

ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Metes,
4 Criteria Source Assumpllons, Design Aftribute Conr%'.';:::ciomml Citation
. Implications

i1d4 |The bask seismic paramelers shall be derived from DOE Order 6430.1A, The site spedilic seismic hazard model used s derived from DOE-STD-1020-84
site-specific hazard model studies summarized In UCRL Section 0111-2.6
53582. If sile-specific hazard model studies are not
avaitable, a hazard model shall be developed that is
consistent with the approach used in UCRL 53582,

115 [inapplying UCRL 53582, specific guidance on refaling Order 6430.1A, The site specilic selsmic hazand model used is derlved from DOE-STD-1020-94
frequency of occurrence to facility hazand levels shall be Seclion 0111-2.6
obtalned Irom URCL 15910,

116 |Earlhquake load design for buildings and other structures | Crder 6430.14, The required loads are as specified in HANF-PRO-097 and are established as
shall be determined In accordance with the pracedures Sectlon 0111-2.6 design bases in Structural Design Criteria
contained In the UBC and UCRL 15910,

417 |For critical facilities, the provisions and design procedures  [Order 643014, Critlcal fagilties. | The design procedures of DOE-STD-1020-84 have been applied, providing
of TM 5-609-10.1 shall be used. Section 0111-2.6 Facilities such as [equivalent compliance

thase for
radioaclive
tmaterial handling,
processing, or

| sterage and
those facilities
having high
replacement
value or vital
Importance lo

118 |Facilities for radioactive material handting, processing, or Order 6430.1A, Slalic load analysis has been deemed to provide adequale selsmic design.
storage, and other facilitles having high value or vilal Secllon 0111-2.6
Imporlance io DOE programs that are classifled as critlcaf
lacilities, shall require applicatfon of dynamic analysis In
determining structural requirements for earthquake loading
as stipulated In Sectlon 0111-95.0, Nonreactor Nuciear
Fagililles-General.

118  |An independent review of ihe seismic design shallbe made |Order 6430.1A, Selsmic design requirements are addressed In HNF-3885, the functions and
for facilities and buildings where a selsmic event can have a [Section 0111-2.6 requirements document, HNF-4252, the design requirements document, and
potential sk to cperator lives, to public safety, or of large HNF-4359, the design caloulation. All of these documents were reviewed by
economic loss, The review shall be made In two stages, the Hassan Ziada, an independent and quatified reviewer.
first at \he end of preliminary design and lhe second before -,
final design is complete. For addilional guldance on
independent reviews, sea LBL-9143 and UCRL 15910.
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DESIGN COMPLIANGCE MATRIX

Gompllance Cilatlons for DOE Qrder 6430.1A specifically related to shislding, sealing tank dome space, and not damaging the riser for the Prafabricated Pump Pit (PPP)
for the 241-5Y-101 RAPID Mitigation System ’

ORDER 6430.1A REQUIREMENTS

DESIGN COMPLIANGE GITATION
Naotes,
ltem # Criterla Source Assumplions, Deslgn Atiribute Configuration Control Citallon
Reference
[mplications
129 [Salety class lems required to function during or following Order 6430, 1A, This requirement is salislled via HNF-3885, the functions and requirements

severe natural phencmena shall not ba prevented from
perdorming 1heir required safety funclions by the faflure of
components, syslems, or structures thal are nol designed to
the severe nalural phenomena criteria.

Section 0111.88.0.1

document, HNF-4262, the design requirerments documend, and HNF-4259, the
design cafcutation. All of these documents were reviewed by Hassan Zlada, an
independent and qualified reviewer. According to the BIO, no equipment Is
required to funclion during or afler a severe natural phenomena hazard.

Safety class siruciures shall be protected agalnst dynamic

130 Order 6430.1A, This requiremant ks satlsfied via HNT=-3835. the funclions and requiremenis
efifects ._. that may result from natural phenomena, - | Section 0111-89.0.1 document, HNF-4252, the design requiremenits document, and MNF-4359, the
accidents of nearby facilitles, ... Iransporalion facilities, deslgn calculation. All of these documents were reviewed by Hassan Ziada, an
equipment fallure, and similar events and conditions Inside independent and qualifled reviewer.
and outside Lhe lacility.

131  |The design basas {or such evenils shall take Into account Order 6430.1A, Sile Speciic design bases from LOE-STD-1020-94, Natural Phencimena
their historic frequency and severity in the reglon of the site |Sectlon 0111-99.0.1 Hazards Deslgn and Evaluation Critaria for Department of Enargy Facllites ,
and the polential risk lo the environment or the health and were applied for earthquakes, lorrades, winds, and floods.
safety of the public. The type of severs evenis to be .
considered will vary among sites. However, eanthquakes,
ltomados, siraight winds and floods shall be addressed.

132 |Facililles containing ... radioaclive material...shall be Order 643014, The evalualions of above-ground waste ransfers In the BIO are commensurate
evaluated as 10 the degree of risk, and mare stringent Seclion 0111-89.0.1 with the degree of isk. More stiingent criterka have been applied (e.g., addition
critetia applied in structural design, as necessary. Design of 5SCs Lo the SEL) as a result of the BIO analyses or the design review
criterta for enclosures of radioactive and other hazardous process.
materials are provided In Sectlon 1161, Erclosures,

133 |The design of struclures, including their supports, thatare  [Order 6430.14, This critericn Is applicable 1o the PPP, the PPP supports, the transfer
confinement systern barrlers shall ensure satisfaction of the [Section 0111-69.0.1 encasement, and the drop leg, which collectively comprise tha salety class
functional requirements for the specillc continement system confinement system. The design of those SSCs satisfies the functional
they are pari of. requirements of the confinement system establlished In HNF-3885, Functional

and Technkal Criteria for the 249 SY-101 RAPID Mitigation System.

134 |Inaddiion, salely class confinement bariers (bamiers Order 6430.1A, The BIO, HNF-SD-WM-BIO-D01, assumes that all SSCs fall and thal
whose conlinued Integrity Is shown by a safety analysis lo  [Seclion 0111-89.0.1 procedurally, the sle will defer to the Hanford Alarm and Emergency Response
be required following severe natural pheromen, Including Plan.
the DBE, and man-fnade events) shall ba designed to
wilhstard secondary evenits as well as primary events.

Potentlal secondary events might be fire, explosion, or
nuclear ciiticality caused by the DBE.
]
135 |In ho case shall the tolal combustibie ading lecated ina | Order 6430, 1A, Any addilons to 1he combuslible loading In (he 1ank Farm fesufiant from the

fire area exceed the fire resistance rating of the area
enclosure. This shall be documented In a fire risk amalysls.

Seclion 0111-98,0.1

RAFID Mitigation Project are extremely minor; tha materials of construction of
the SSCs are noncombustible. The Fire Risk Analysls incorporated by
reference to the BIQ Is applicable.
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DESIGN COMPLIANCE MATRIX

Compliance Gitatlons for DOE Qrdur 6430.1A specifically related to shislding, sealing tank dome space, and not damaging tha riser for the Prefabricated Pump Fit (PPP)
for the 241-8Y-101 RAPID Mitigation System i

ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes, .
Item # Crileda Source Assumplions, Destgn Attribute Conf%ur;auon Control Chation
Implcations elerence
1368 |DOE sile-specilic hazard model sidies summarkzed In Order 8430.1A, DBT and exirema wind design bases are established In the BIQ, compliant with
UCRL 53526, Rev. 1 ... shall be used lo select the DBT and |Section 0111-89.0.2 site-specific values tabulated in STD-1020.
exireme wind characteristics for the design of struclures. If
sile-specific hazard model studies are nol available, a
hazard madel shall be developed consistent with the
approach used in UCRL 15910,
137 [In applying UCRL 53528, Rev. 1, specilic guidance on Order 6430.1A, Specific guldance on refating frequency of occurrence Lo facility hazard fevels
relating frequercy of occurrence to facility hazard levels Setlion 0111-99.0.2 was oblainad from the BIO, which provides equivalent compliance.
shall be eblained from UCRL 15910.
128 [in designing for tomado or extreme wind resistance, the Order 6430.1A, DBT and exireme wind design bases are established in the BIO, compliant with
tomado retational speed shall be appropriately combined Section 0111-99.0.2 site-specilic values tabulated in STD-1020,
with the ranstalional speed,
139 |Resutling loads from the rale of pressure drop, taking into | Order 8430.14, {OBT and extrerre wind dasign bases are established In the BlO, compliant with
consideration any pressure equalization due lo pemmissible | Section 0111-89.0.2 slte-specific values labulated in STD-1020.
venling, shall be combined with velegity-Induced pressure
loads as stipulaled in UCRL 15910.
140 JUCRL 53526, Rev. 1, provides the characlerstics of typlcal |Order 8430, 1A, DBT and exireme wind design bases are established in the BIO, compliant with
potential tomado-generated missiles. Additlonal missiles Section 0111-59.0.2 sile-specific values tabulated in STD-1020.
may be ldentified from review of on-site sources ard
possible missiles that could be bome to the sita by a
tomade. Beth small high-vekechty missiles and massive low-
locily missiles shall be idered separalely in terms of
penetralion, perforation, or erushing effects
141 [The horizental and verical velocities of the missiles shall be |Crder 6430.1A, DBT and extreme wind design bases are eslablished in the BIO, compliant with
combined in the design. Seclion 0111-99.0.2 site-spedific values tabutated in STD-1020.
142 | The minimum wind speed used shall be 70 mph. Order 6430.1A, DBT and extrems wind design bases are established in the BIO, compliant with
Section 0111-99.0.2 sle-speciiic values tabulated In STD-1020.
143 | The systems, components, and structures (hat shall be Order 6430.1A, The project SEL identifies the SSCs for which this criterlon Is applicable. The

deslgned 1o meel thesa special facility criteria shall be
identifled through a writlen evaluation (see Section 0111-
99.0. 1, General). Such syslems, components, and
structures shall be designed to provide their passive or
adlive lunctions as required by the SAR In accord with their
designated salety dlasses,

Section 1111-99.0.4

SEL also identifies tha safety class and safety funclions for each SSC,
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DESIGN COMPLIANCE MATRIX

for the 241-SY.101 RAPID Mitigation System

Compllance Citations for DOE Order 8430.1A spaclfically relatad to shielding, sealing tank dome sparce, and not damaging the riser for the Prefabricated Pump Pit (PPP)

ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes,
ltem # Criterta Sourcs Assumpliors, Deslgn Alribute Configuration Contrel Citation
y Reference
Implications
§61 | The use of earthquake experience data is an acceplatble Order 6430.14, Structural Design Criteria Incorporates the site-specific models and response

approach to the seismic qualification of safety class tems. if
experience dala are used for seismic qualification, the
following shalt be considered: Safely class equipment shall
be essentially dentical 1o the equiprnent that has data inthe.
experience data base (Le., this comparison should take inte
account the manufacturer, vinlage, and general
configuralion of such equipment); Equipment shall be
mounted and anchared in essentially an Identical fashlon as
that for the experlence dala base equipment; and
Conslderation of the above and an independent review of
this conskleration must ba adequately documenied.

Seclion 0111-99.0.4

spectra of DOE-STD-1020-94 by reference. The STD-1020 data are not
experience based. The remainder fo this criterion is not applikcable.

162 | The polential effects of a major explosion at a nearby facility [Order 6430.1A, Not applicable 1o the PPEP's funcllons for shiekfing, sealing and not damaging
or transporiation route shall be considered amang the Section 0111-59.0.8 the rser.
specium of extemal blast effecis and missiies hat
confinement struciures shall be designed to withsland of
against which they shall be prolected.
153 | Tha probable consequence of DBAs Invelving internally Crder 6430,1A, flo such DBAs Involving Intemally generaled missles or blast effects are
generated missiles or blast effects shall be considered. Secllon 0111-99.0.7 identified In the BIO.
Such DBAs typically involve faijure of high-speed rotating
machinery, cranes, experimental facililes, high-energy fluid
system components, or explosives.
154 |Struciures required 1o funclion lolfowing such accidents Order 6430,14, There are no SSCs wilhin the scope of this crilerion.
shall be designed Lo withsland thase DBAs. Section 0111-98.0.7
155 |Safely class slructures and structural members shall be Crder 6430.14A, Equivalent approprizte load combinations are specified in s0C
designed 1o resist the appropriate load comblnalions Seclion 0111-99.0.8
provided in UCRL 15910.
188 |Concrete structures and structural members for salety class | Order 8430.1A, There afe no salely class concrele struclures within the scope of the project.
concrete structures shall meet the design and conslauction | Seclion 0111-99.0.8
requirements of ACI 349 for new construction or originat (or
equivalent) cades lor existing construction providing the
margin of safety of the overall fadility is malntained.
157 |Safety class steel struciures shall meet the design, Order 6430.1A, Tha ASME B31.3 Process Piping code with additional inspeclion requirerments

fabrication, ard erection requirements of AISC NG90 for new
construction or eriginal (or equivalent) codes for existing
construction providing the margin of safely of the overali
facility is malntalned.

Section 0111-99.0.8

will be used 1o ensure that safety class steel siructures are suitable for salety
dass fundlions. This is an appropriate equivalent compliaence with the
crilerion.
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DESIGN COMPLIANCE MATRIX

Compllance Cltations for DOE Order 6430.1A specifically related to shlelding, seallng tank dome space, and not damaging the riser for the Prefabricated Pump Pit (PPP)
for the 244-5Y-101 RAPID Mitigation System

ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Woles, Configuration Control
Item # Criteria Source Assumptions, Deslgn Altribule on %ur? n antro Citatlon
Implications elerence

168 |The NEPA/DOE 5440.1C require the preparation of an Order 6430.1A, HNF-3824, Tank 241 SY-101 Surface Level Rise Remedialion Project Plan ,
environmenital assessment prior 1o the initlation of 2 Section 02001 dentilies the appropriate Tevel of NEPA consideration. Application of site
government action (hat may significantly afiect the selection criteria from this Order Is not appropriate, since the project sile is fixed
environmen!. These requirements shall be considered by the location of SY-101 and SY-102
during facility siting.

169 | To lhe extent pussible, fadility siting shall preciude the use  {Order 6430.1A, Application of site selection crterla from this Order is nol appropriale, since the
of lloodplaing or areas subject to flash floods and shall Section 0200-1 projedt site Is lixed by 1he locatlon of $Y-101 and SY-102
minimize destruction, loss, o degradation of wetlands,

170 {Radiclogical siting requi shall be considered dwing  |Order 6430.14, Application of Sﬂe sslection criterta from (his Order ks not appropriate, since the
sile selection and facllity Section 0200-1 project site Is fixed by the locatlon of SY-101 and SY-102
planning effers.

171  [Feor those facilities In which radioactive materials are Order 8430, 1A, Agplication of site seleclion criteda from this Order Is not appropriate, since the
processed, used, or slored, of those (acilities that Sectlon 0200-1 fproject site Is fixed by the location of SY-101 and SY-102, Pstential radiclaglical
incorporate radlation-producing machines, the acceplability consequences are evaluated in the BIO and RAPID SY-101 Surface Level Rise
of the sile shall ba evaluated In terms of polential Mitligation Project Radiological Design Engineering, TWR-4176, DRAFT.
radiclogical consequences.

172 |Radialion dose to an off-site individual receiving maximum  |Order 6430.1A, . |Application of site selection critefia from this Onder Is not appropriate, sirke the
exposure shail be evaluated, For both onsite and off-site | Section 0200-1 project site is fived by the location of SY-101 and SY-102. Radiation dose lo
Irdividuats, emeargency response planning shall be an the maximally exposed off she Individual s evaluated In he BIO and RAPID SY-
Important criterion In delermining the accaplability of a site. 101 Surface Level Rise Mitigation Project Radiological Design Engineering,

TWR-4176, ORAFT. Emergetncy response planning for the lransfer operations
phase will be within the scope of the existing TFFQ Emergency Response Plan

173 [Dose shall be taloulated and compared to the dose Crder 6430.1A, FRequiremean of this crterion are met by RAPID SY-101 Surface Level Rise
guidelines eslablished below, Comparisons shall be based  |Section 0200-1 Millgation Profoct Radiclogleal Design Engineering , TWR-4176, DRAFT
on a 50-year commitled effective dose-equivalent.

174 | The off-site individual recelving the maximum dose shall be |Order 5430.1A, Requirements of this crilerlon are met by RAPID SY-101 Surface Leve! Rise
assumed to be kecated al the paint of highest cencentration | Section 0200-1 Miligation Profact Radicloglcal Design Engineering , TWR-4176, DRAFT
{or highest exposure rate) outside the boundary controlled
by the slte.

175 |[Meteorological conditions used in dose calculations shall be [Order 8430.1A, Requirements of this rilerioh are met by RAPID SY-101 Surface Level Riss
representative of unfavorable dispersion, delermined by Seclion 0200-1 Mitigation Project Radiological Design Engineering , TWR-4176, DRAFT

comparing the 0.5 percen! dispersion faclors {X/Q) for each
sector lo the S-percent overall site X/Q and selecting the
highest vatue.
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DESIGN COMPLIANCE MATRIX

Compliance Citations for DOE Order 6430.1A spacifically related to shielding, sealing tank dome space, and not damaging the riser for the Profabricated Pump Pit (PFP}
for tha 241-SY-101 RAPID Mitlgation System

ORDER 8430.1A REQUIREMENTS

DESIGN COMPLIANCE CITATION

Notes,
tem # Crteria Source Assumplions, Destgn Atiribute Conﬂ%urtaﬂon Control Gitation
Implications eterence
181 | The solis englnaer shall submit a professional evaluation, |Order 643014, ﬁhe required evaluations, recommended construction spediications, and
recommended consiruction specilications, and Section 02044 recommendations are Incorporated In HNF-4349, Transler System Calculations.
recommendations including the following where applicable:
Feundation support of the structure and slabs, including soil
beafing pressures, bearing elevations, foundallon deslgn
rece dations and anticipaled seltlernent; ... Soil
material and compaction requirements for site fill,
canstruction backifl, and for the suppor of struciures and
pavernent; ... Selsmic activity; Frost penetration depih and
effect; Analysis of the effect of weather and construction
equipment on soil during consinxtion; Analysls of solls to
ascertain presence of dispersive potentially expansive,
delelerious, chemically active or corrosive maltenials or
condilions, or presence of gas; Recommendalion of the
most preper foundation sysiem and other alternalive
workable syslems; ... ’
192 |Conslruction, conirol, property and topographle surveys Order 6430,1A, Existing surveys are adequate for the design phases of the project.
shall be coordinated with the cagnizant DOE authority. Section 0202 Requirernents of this criterlon may become applicable to Lhe construction
phase, N
193 [Where feasible, surveying supporl available from DOE Order 843014, Exlisting surveys are adequale for the project.
contractors shall be used. Section 0202
184 [Survey field notes shall be legibly recorded on standardized |Order 643014, Existing surveys are adequate for the design phases of the project.
(8-1/2 inch x 11 Inch} field note formns. Section 0202 Requirements of thils critedon may become applicable to the construction
. phase. .
185 |Fleld notes and final plots of surveys shall be lumished to  {Order 8430, 1A, Existing surveys are adequate for the design phases of {he project.
the cognizant DOE adthority. Section 0202 Requirerrents of this erilerion may become appilcable to the construction
phase.
196 |Any boundary surveys and recorded maps shall be Order 6430.1A, Existing surveys are adequate [or lhe design phases of the project.
forwarded lo the DOE Qperations Office. Section 0202 Requirements of this ¢rilerion may becorne applicable Lo the construction
phase.
197 | The degree of accuracy for construction, conirel, property,  |Order 6430.1A, Exisling surveys are adequale for the design phases of the project.
and topographic surveys shall be consistent with the nature [Section 0202 Requiremenis of 1his crlerion may become applicable lo the construction
and importance of each survey. phase.
188 |Each DCE Facilitles Englneering Group shall be responsible [ Crder 6430.1A, Exisling surveys are adequate for the design phases of the project,
for establishing, recording, and perpelualing primary on-site |Seclion 0202 Requirements of this crileron may become applicable to tha constnuction
horizenlal and verlical contrml monumentation. phase.
199 |Temporary on-site horizontal and vedtical conirol QOrder 6430, 1A, Existing surveys are adequate for the design phases of the project.
monumentation shall comply with ACSM NGS 3, Section 0202 Requirerments of this critedon may become applicabla (o the constnction
phase.
200 | The localien and descriptien of all temporary conirel QOrder 8430.1A, Exlisting surveys are adequale for the deslgn phases of the project,

monuments i the Immedlale viginity of new construction
shall be provided on construclion drawings.

Sectlon 0202

Requirements of this criterdon may becorne applicable to the construction
phase. :
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DESIGN COMPLIANCE MATRIX

Compliance Cltalions for DOE Order 6430.1A specifically related to shielding, sealing tank dome space, and not damaging tha riser for the Prefabricated Pump Pit (PPP)
for the 241-8Y-101 RAPID Mitigation System

ORDER 6430.4A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes,
Item # Criteria Soures Assumplions, Design Attribute cmﬁ%l:fa;::icmml Citatlen
Implications
238 [The design objective shall be 1o prevent exposure of the Order 6430.1A, The dasign objective Is establilved in Functional Requirements and Technlcal
plant personnel to aliborme centaminallon and shall Saction 1161-1 Criteria for the 241 SY-101 RAPID Mitlgation System and RAPID SY-101

limplerneatl ALARA concepts as praclical to minimize
operator exposures,

Suiface Leve! Rise Mitigation Project Radislogical Design Engineering report

239 | The enclsure system, Including ifs internal and extemal Order 6430. 1A, Namaal aperating conditions and environmen! are delined and established as
support struclures, shall be deslgned lo withstand the Section 1161-1 {design bases In Functional Requirements and Technical Criteria for the 241 Sy-
effects of normal operating conditions and the environment, 101 RAPID Mitigation System ard SDC

240 |...DBAs such as fire, explesion, ...and natural phenomena  |Order 6430,14, DBAs are defined and analyzed In n-;e BIO ard are established as design bases
shall be consldered in the design of ihe enclosure. Seclion 1161-1 in Funetional Requirements and Technical Criterta for the 241 SY-101 RAPID

Mitlgation Systern

241 |Enclosure slability during a seismic event shall be based on [Order 68430.1A, Selsmic parameters are defined In the BIO and are established as design
the selsmic paramelers described In Section 0111-92.0.4,  |Seclion 11681-1 bases in Funcilonal Requirements and Technical Criteria for the 241 SY-101
Earthquakes. RAPID Miligation Syslem

243 |Where praclical and without penelraling the enclosure, all  [Order 6430.1A, The water support skid Is not functionatly required to operate directly In the
equipment components not funclionally required to operale [Section 1161-1 prasence of radivactive materals and Is located outslde the enclosure. Other
direclly In the presence of radivactive materials shall be §SCs comprise parts ¢f the "enclosura”
located outsida the enclosure.

243 |All equipment that must be localed within the enclosure Order 6430.1A, spray ring and high pressure flush, P3 malntenance holes
shall be designed to allow for in-place malntenance and/or | Secilon 1161-1
replacerment.

244 [The design ... of support and protection systems ... shall nat [Order 8430.1A, |Oesign requirements inclisded the maintenance of the enclosure systern
promole the failure of the enclosure system Integrily orthe | Seclion 11684-1 integrity. The enclosure syslem was designed to require minimal malntenance
foss of conlinement. and be robust,

245 [Noncombustible or fire-resistant and corosion-resisiant Order 643014, |Enclosure SSCs are Siainjess Sieel
materiak shall be used for enclosures. Seclion 1161-2

248  [Moncombustible or fire-resistant and cormoslon-resistant Order 8430.1A, Specified radiation shielding materiats for the Milgailon System are limited to
materlals shall be used, to the maximum extent praclicable, |Secllon £161-2 concrete, S, and lead b

for any required radiation shleling,

€9 30 87 98ed
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DESIGN COMPLIANCE MATRIX

Compliance Citations for DOE Ordar 8430.1A specifically related to shielding, sealing tank deme space, and not damaging the riser for the Prefabrcated Pump Pit (PPP)
for the 241-SY-101 RAPID Mitigatlon System

ORDER 643014 REQUIREMENTS

DESIGN SOMPLIANCE CITATION

Notes, Contiguration Control
Rem # Criterdia Scurce Assurnptions, Deslgn Attribute onfiguratien Lonire Citation
" Reference
Implicalions
238 |The design objective shall be to prevent exposure of the Order 8430,1A, The deslan objecive is establilhed In Functional Requirements and Technical
plant personnel to alrbome contaminalton and shall Seclion 1161-1 Criteria for the 241 SY-101 RAPID Mitigation System and RAPID SY-101
implement ALARA concepls as practical (o minimize Surface Level Rise Mitigation Praject Radiclogical Design Engineering report
operalor exposures,
233  |[The enclosure system, including its inlemnal and external Order 6430.1A, Noemal operating conditions and environment are defined and established as
supporl struclures, shall be deslgned to withstand the Section 1161-1 deslgn bases in Functional Requirements and Technical Criterla for the 241 SY-
effecis of normal operaling conditions and the envionment, 101 RAPID Milgation Systern arnd S0OC
240 |..DBAs such as fire, explosion, ...and nalural phenomena  |Order 6430.1A, DBAs are defined and analyzed in the BIQ and are eslablished as design bases
shall be considered In the design of the enclosure, Section 1161-1 in Funcllonal Requitements and Technical Criteria for the 241 SY-101 RAPID
Mttigation Systern )
241 |Enclesure stability during a seismic event shall be based on [Order 6430.1A, Selsmilc parameters are defined In the BIO and are eslablished as design
tha selsmic parameters described in Seclion 0111.95.0.4,  1Section 1183-1 bases In Functional Requirements and Technical Criterfa for the 241 SY-101
Earthquakes. RAPID Mitigatlon System
242 [Where practical and without peretrating Lhe enclosure, all  |Order 643014, The waler support skid Is not functionally required lo operate directly In the
equipment compenents not funclionally required to operate JSection 1461-1 presence of radioactive materials and is located oudslde the enclosure. Other
directly In the presence of radioactive malerials shall be - SSCs comprise parts of the "enclosure™
focated outslde the enclosure. ’
243 {All equipment thal must be located within lhe encldsure Order 6430.1A, spray ring and high pressure (lush, P3 maintenance hofes
shall be designed to allow for In-place malntenance andfor  Section 1161-1
replacement.
244 |The design ... of suppori and prolection systems ... shall not | Order 8430.1A, Design requitements included the maintenarke of the enclosure system
promole the failure of the enclosure system Integrity orthe | Section 1163-1 Jintegrity. The enclosure system was designed to require minimal maintenance
loss of confinement. and be rcbusi.
245 [Noncombustible or fire-resistant and corroslon-resistant Qrder 6430.1A, | Enclosure SSCs are Stainless Sleel
malenials shall be used far enclosures, Seclion 1161-2
246 |[MNoncombustible or fire-pesisiant and corroskon-raskstant Order 6430.1A, Specified radiation shielding materials far the Mitigaiten System are limited to
materials shall be used, to the maximum extent practicable, |Section 1461-2 concrete, SS, and lead o

for any required radiatlon shielding.
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DESIGN COMPLIANCE MATRIX,

Compliance Citations for DOE Order 6430.1A specifically related to shielding, sealing tank dome space, and not damaging the riser for the Prefabricated Pump Pit (PPP)
tor the 241-5Y-101 RAPID Mitigatlon System

ORDER 6430.1A REQUIREMENTS

DESIGN COMPLIANCE CITATION

resull of DBAs shall be limited by deslgning facililies such
that al leasi ane confinement system remains fully
functional following any credible DBA .

Seclion 1300-1.4.2

101 Surface Level Rise Mitigation Project Radiological Deslgn Engineering
TWR-4 1786, Draft

Notes, Configuration Control
[tem # Criteria Source Assumplions, Deslgn Altribule Relerence Citation
Implications

274 |The release of hazardous materials under normal operating |Order 6430.14, Potential exposures are Identifled and analyzed In the 8/0 and In RAPID SY-
conditions and anticipated operational upset occurrences | Seclion 1300-1.3 101 Surface Level Rise Millgation Prefect Radiological Design Engineering
shalt be deslgned to be less than release guideline limits TWR-4176, Dralt
conlained In applicable orders, regulations, and
requirements, In addition, to the extent praclical, such
releases shall be maintained ALARA

275 [Consideration shall be given to the frequency of occumence (Order 643014, The depth of the risk analysls appropriate for this projedt Is the level of analysis
and the eifects of DBAS In the design features of special Seclion 1300-1.3 contained in the BIQ for above-ground waste transfers, The BIO analysls
facilities. The depth of the risk analysis involved Inthis considers lrequency and elfecls of DBAs. .
conskleralion shouid be in some measure proportional to
the level of risk at the facillty under consideratien,

276 |Proteclion of employees within them and al nearby Crder 643014, Mainlenance of systemn Integfity is the means of ensuring personell and facility
facilities shall be a requirement in all aspects of the design. | Section 1300-1.3 protection. This was met by meeling the design requirements.

277 |Protection shall be provided for normal operation and for Order 6430.1A, Polentiat exposures are Wentified and analyzed in the 810 and in RAPID SY-
hose accidents that can be anticipated as cccuming during | Section 1300-1.3 101 Surface Level Rise Mitigation Preject Radivlogical Design Engineering
the facility [ifelime such as radieaciive material spills and TWR-4176, Draft
small fires controlled by 1he facilily lire suppressicn system.

278 |Occupalionalexposure to radialion shall be limited according | Order 6430.1A, Potentlal exposures are ldenlified and analyzed in the 8/0 and in RAPID SY-
lo DOE 5480.11. Seclion 1300-1.3 101 Surface Level Rise Mitigation Projec! Radiclogical Deslgn Enginsering ,

TWR-4178, Draft

279 | Design goats shall be established (o maintain radiation Order 8430.1A, Polentlal exposures are identifled and analyzed in the 8/0 and In RAPID SY-

exposune of employees ALARA Section 1300-1.3 101 Surface Level Rise Mitigation Project Radiological Design Englneering ,
TWR-4176, Draft

283 |The nature of tha hazardous maierials In the facility, Order 6430.1A, Potential exposures are Kenlified ard analyzed in the 8/0 and in RAPID §Y-

Including radlonuciides, shall be considered In the Seclion 1300-1.3 161 Surface Level Risae Miligation Project Radiological Deslgn Engineering ,
t of potential employea exposure. TWR.4176, Draft

281 |The confinement of hazardous malerials produced, Crder 6430.1A, Palential exposures are ldentified and analyzed inthe 8/O and in RAPID S5Y-
processed, of stored In special fadilities shall be designed to |Seclion 1300-1.4.1 101 Surface Leval Rise Mitigalion Project Radiological Design Engineering |
minimze dose to a maximally exposed member of the TWR-4176, Draft
public.

282 |Releases of hazardous materlals postulated to cccuras & |QOrder 843014, Potential exposures are kientilied and analyzed in the 8/0 and In RAPID 8Y-
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DESIGN COMPLIANCE MATRIX

Compllance Cltations for DOE Crder 6430,1A spacifically related to shielding, sealing tank dome space, and hot damaging the riser for the Profabricated Pump Pit (PPP}
forthe 241-5Y-101 RAPID Mitigation System

CRDER 6430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes, .
ttem # Criteria Source Assumptions, Design Allribute Configuration Control Chation
" Reference
Implications

320 [The shielding design basls shall be to limit the maximum Order 6430.1A, Potentlal exposures are identified and analyzed in the 8/0 and In RAPID SY-
exposure to an individual werker to one-fifth of the annual  jSection 1300-6 101 Surface Level Riss Mitigation Project Radiologlcal Design Engineering ,
oecupational external exposure limils specified In DOE TWR-41786, Draft
5480.11. Within this design basis, personnel exposures
shall be maintained ALARA,

321 [[Sthielding shall be designed with the objective of limiling Order 6430.1A, Patential exposures are KMentified and analyzed inthe BIO and In RAPID SY-
the tolal EOE to less than 1 rem per year lo workers, based | Section 1300-6 101 Surface Lavel Riss Mitigation Project Radloleglcal Design Engineering |
on thelr predicied exposure time in the nermally oosupl TWR-4176, Draft
area.

322 [[|Alpprepriate shiskding shall be installed, if necessary, to Qrder 843014, Potential exposures are kentified and analyzed in the 8/0 and in RAPID SY-
minimize nonpenetraling external radialfon exposures to the (Seclion 1300-6 101 Surface Level Riso Miligation Project Radiological Design Engineering |
skin and fens of the eye of the worker, TWR-4176, Dralt

323 |Shieling and other radiafion prolection measures shallbe  |Order 8430.1A, {Potential exposures are identified and analyzed in lhe B/0 and in RAFID SY-
provifed for areas requiring intermittent access, such as for |Secllon 1300-6 101 Surface Level Rise Mitigation Project Radlologieal Dasign Engineering
preventive maintenarce, companent changes, adjusiment of TWR-4176, Draft .
systems and equipment, and so forth,

324 [The projecled dose rales based on occupancy, lime, ang Qrder 643G.1A, Fatential exposures are Mentified and analyzed in the 810 and in RAPID SY-
Irequency of exposure shafl not exceed 1 remvy. Section 1300-6 101 Surface Level Rise Miligation Project Radiological Design Engineering ,

TWR-41786, Draft

325 |Straightline penetration of shield walis shall be avoided to | Order 6430.1A, Penelralions in the PPP cover are straighlline. However, during lransfers no

prevent radiation streaming. Section 1300-6 personnel are In the vicinity of any streaming thal occurs through the
penelralions, Personnel access the penetralions, such as 1o change valve
configuralions, only when transfers have slopped and the radiation source
{waste) I5 no longer present in the PPP.

326 |Remote shlelded operalion {l.e., wilh remote handling Crder 6430.1A, Design of the PPP Includes provision for using long-reach valve aperators
equipment such as remote maniputators) shall be Section 1300-6 through holes In the shlelded pit cover, exposures ara thereby reduced.
considered where it Is anlicipated that exposures to hands
and forearms would otherwise approach the dose guidance
in 5480.11 or where conlaminated puncture wounds could
occur.

327 |The design shall ensure thal occupled operaling areasdo  |Order 6430.1A, Potenlial exposures are identified ard analyzed inthe 8/0 and in RAPID SY-

' not exceed the aitbome concentration limits of the DOE Section 1300-6 101 Surface Level Rise Mitigation Project Radiological Design Engineering ,
5480 serles for normal operating condilions. TWR-4176, Draft

328 [T]o the extent practical, the concepl of ALARA shall be Order 8430.1A, Potenlial exposures are identified and analyzed Inthe 8/0 and in RARPID SY-
used when deskining conlinement and ventliation systemns | Section 1300-6 101 Surface Level Riss Mitigation Project Radiologicatl Dasign Engineering
1o limit airborne contamination jevels, TWR-4176, Drait

329 |The design shali ensure that respirators are not required to  |Order 6430.1A, Nonmal operation of the Mitigation System is not planned 1o require additional
meet the dose limits for nomal eperations. Section 1300-6 personnel protective equipment beyond thal already required for operatiens In

the SY Tank Farm.
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DESIGN COMPLIANCE MATRIX

Compliance Citalions for DOE Order §430.1A spacifically related to shlelding, sealing tank dome space, and not damaging the riser for the Prefabricated Pump Fit (PPP)
for the 241-8Y-101 RAPID Mitigatlon System

ORDER 6430.1A REQUIREMENTS .

DESIGN COMPLIANCE CITATION

phenamera and man-made events, incduding the posiulaled
DBAs and DBF initialed by these events, and remalin
functional to the extent thal the guldelines of Section 1300-
1.4.2 Accidental Releases, are not violated.

Nates, Configuration Conlrol
Hem # Criteria Source Assumptions, Deslgn Atiribute ChHation
Implicalions Reference

353 |Confinement systems shall limh (he release of radicactive  [Order 6430.1A, JThe design of the confinement sysiem, comprised of the SY-101 riser
and olher hazardous malterials resulting from D8As Section 1300-7.1 extension, the Prefabricated Pump Pit, the transfer encasement, and the SY-
including severe natural phenomena and man-made evenls 102 riser extension (an element of the drop leg), meets the requirements of this
in compliance wilt the guidelines contained I Section 1300 criterion as analyzed and documented In TWR-4176.

1.4.2, Accidental Releases. )

384 |Confinement systems shall minimize the spread of Order 6430.14, The design of the confinement system, comprised of the $Y-101 riser
radioadtive and olher hazardous materials within the Seclion 1300-7.1 extension, the Prefabricated Pump Pit, the transfer encaserment, and the SY-
unoccupled process areas 102 riser extension (an element of the drop leg), meels the requirements of this

: criterion as analyzed and documented In TWR-4176.

355 |Confinement systems shall prevent, if possible, or else Order 6430.1A, The design of lhe confinement system, comprised of the SY-101 riser
minimize the spread of radioactive and other hazardous Sectlon 1300-7.1 exiension, ihe Prefabricaled Pump Pd, the transfer encasement, and the SY-
materials to occupled areas 102 fiser exiension (an element of the drop leg), meets the requirernents of this

criterion as analyZed and documented in TWR-4176.

3568 |Confinement systems shall minimize the release of Order 8430.1A, The design of the cenfinement system, comprised of tha SY-101 riser
radicaclive and olher hazardous materials In faciity Section 1300-7.1 aextension, the Prefabricated Pump Pit, the lransfer encasement, and the SY-
effluents during normal eperation and anlicipaled 102 riser extension (an element of Lhe drop leg), meets the requirements of this
opeqalional occurrences criterion as analyzed and documented In TWR-4176.

357 jConfinement syslems shall limit the release of radicaclive  |Order B430.1A, The design of the confinement sysiem, comprised of tha SY-101 riser
and other hazardous materials resuliing from DBAs Seclion 1300-7.1 extension, the Prefabricated Pump Pit, the transfer encasement, and the SY-
including severe natural phenomena and man-made evenls 102 riser extension {an element of the drop leg), meels the requirements of his
in compliance with the guidelines contained in Sectlon 1300 criterion as analyzed and documented In TWR-4176.

1.4.2, Accidental Releases.

358  [For a specific nuclear fadility, the number and arangement |Order B430.1A, Confinement barrers are in accord with STD-1020. Spedifically, the primary
of confinement barvers and their required deslgn features  [Seclion 1300-7.2 confinemant boundary is the pump column, the distdbution and valving
and characterisiics shall bs determined on a case-by-case appurienances In the PPP, the transfer line and the drop leg. The secondary
basls. ... Engineering evaluations, lrade-offs, and continernent boundary i cornprised of the SY-101 riser extenslon, the
experience shall be used to develop a practical design that Prefabricated Pumgp Pit, ihe transfer encasement, and the SY-102 riser
achieves confinement syslem objectives. exiension. The tertlary conflinement ks the soil surrcunding Lthe SY Tank Farm.

Based on englneering evaluations, the secondary confinement barrer is
classtied as safety class,

358 |Athough individual confinement systems are not required 1o (Crder B430.1A, The cenfinement system is required to withstand the DBE. Idividual SSCs of
wilhstand the effects of every accident, they shall effeclively | Section 1300-7.2 the conlinement system are classified as safety class, required to perform their
perform their required funciions for the DBAs they are confinement function folloowing the DBE.
required lo withstand.

360 |[Sufficient redundancy shall be provided in the unlikely event |Order 8430.1A, The safety class conlinemant system is aclually the secondary confinement
of a confinement system fature. Section 1300-7.2 boundary. Redundancy is provided by the primary confinement boundary

(pump columnn and transfer line) and the tertiary confinement boundary (soll).

361 |Atleast one of the cenflinement sysiems shall be designed  |Order 643014, The secondary conlinement system is designated safety class and is designed

to ensure thal it can withstand the effects of severs natural  [Sectien 1300-7.2 to remaln functional following NPH and DBAs.
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DESIGN COMPLIANCE MATRIX
Compliance Citations for DOE Order 6430.1A spaciflcally related to shislding, sealing tank dome space, and not damaging the riser for the Prefabricated Pump Fit {PPP}
for the 241-8Y-101 RAPID Mitigation Systom
QORDER 6430.1 A REQUIREMENTS DESIGN COMPLIANCE CITATION
Motes,
Item # Criteria Saurce Assumptions, Design Altribute Conrj%urfation Control Citation
Implications elerence

282 | The adequacy of the design of thase confinement systefns  |Order 543014, The secondary confinement system ks designaled safety class and is designed
to effectively perform thelr required functions shall be Seclion 1300-7.2 1o remain functional following NPH and DBAs. The adequacy of the safely
demonsticated by the salely analysis. class sylem 1o perform the required function is demonstratled by analysis in the

BIO

363 | Tothe extent practical, the ALARA, concepl shall be applied [Order 6430.1A, The ALARA concepl is fully appliad to all of the Miligation System, as
(o the design of all confinement systems te minimize Section 1300-7.2 documented In TWR-4176
exposures (o hazardoys materials,

364 [Deslgn of confinement areas shall provide adequale means |Order 6430.1A, The PPP design includes Lhe remotely operable decentaminatin spray ring.
for decontamination of tha areas prior to entry or breaching |Seclion 1300-7.2
for malntenance and repair purposes.

365 |Double-walled pipes or pipes within a secondary Order 8430.1A, The transfer pipe is confined withln a safety class encasement
confinement structure encasement shall be used inall areas (Section 1300-7.4
where the primary pipe leaves lhe facidly.

366 [Inareas within the facility, the use of double.walted pipe Order 6430.1A, The transler pipe is confined within & safety class ancasement
shall be consldered. Section 1300-7.4

367 [Leakage monitoring shall be provided lo detect leakage Inlo |Order 6430.1A, Safely class leak delectors are Incorporaled into the design
{he space between the primary plpe and the secondary Secllon 1300-7.4
confinement bartier.

358 |[Plrocess systems shall minimize the productlion of wasles  {Order 5430.14A, Operalions waste management, Inciuding waste minimization and avoldance of
at the sources and minimize the mixing of radloactive and | Section 1300-8 mixed waste generalion, is conducled within the exdsting Tank Famm
nonradicactive hazardous wasles. Radioaclive Wasle Management Program and Proceduses, which Intum are

compliant with the Order.

369 |The wasle management syslems shall provide facilities and {Order 430,14, Operalions waste management is condudcied within the existing Tank Famn
equipment (or incorporate existing faciities and equipment) |Section 1300-8 Radioactive Waste Management Program and Procedures, which In tum are
1o hardle .., wastes safely and effeclively. comptliant with the Order.

370 [Volume feduction equlprnent for both liquid and solid wastes | Crder 8430.1A, Operations wasle management is corducied within the existing Tank Farm
shall be required where feasible and shall be designed for | Section 1300-8 Radicactive Waste Management Pregram and Procedures, which in tum are
process capability and capacity commensurate with the compliant with the Order.
types and quantitles of wasles expected.

371 |Waste handling areas shall comply with the slandands of Order 6430.14, Operations waste managemert is condusted within the existing Tank Famm
confinement and ventifation requirements commensurale Sacllon 1300-8 Radloaciive Waste Management Program and Procedures, which Intum ara
with the poterilal for spreading contaminalion by the waste compliant with the Order.
packages/forms handled.

372 [Design of Ihe areas in a facility thal may become Qrder 6430, 14, The PPP design includes the remotely operable deconlaminatin spray ring. The
contaminated with radioactive or other hazardous materials | Seclion 1300-11 waler support skid provides capability for decontarmination of the transfer lline
under normal of abnomal cperating conditions shall by water flushing.
incorporate measvres to simplify luture decontamination.

373 [Suchitems as service piping, conduits, and ductwork shall  {Order 6430.1A, Service plping and conduits In potentially cantaminated areas are minimized to
be kep! lo a minimurm In these areas and shall be amanged | Section 1300-171 the extent compatible with the system funclion by use of the water support skid.
to facilitate decontamination. Apputienances within the PPP are arranged 1o facilitate decontaminatin by the

spray ring.
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DESIGN COMPLIANGE MATRIX

Gompllance Citations for DCE Order 5430.1A spacifically related to shielding, sealing tank dome space, and not damaging the riser for the Profabricated Pump Pit (PPP)
for the 241-5Y.101 RAPID Mitigation System

ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANGE CITATION
Notes,
flem # Critefia Source Assumptions, Design Attribule C"m%‘:?""" Conlrol Citation
[rnplltx_!llons erence
382 |It ls DOE policy 1o ensure ihat appropriate human lactors Order 5430.1A, Compliance with the DOE policy results from: (1) Deslgrvbuikd $SC conlractors

technology Is consldered in the design, operation, and
{mainterance of Deparimental nonreactor nuclear facilities.

Section 1300-12

are required 1o meet requirements of the Functions and Requirements
Bocumenl, including layout of displays, labeling of components, and control
orientation should be readable and adhere to the guidefines of MIL-STD-1472C,
"Human Engineering Oesign Criterta for Military Systems, Equipment, and
Facilities”, EPRI NP-3659, "Human Faclors Guide lor Muclear Power Plant
Conirol Reom,” o the exlent praciical, The requirements of HNF.IP.0842,
Volume IV, Seclion 4.14, "Tank Farem Operations Equipment Labeling and
Master Equipment List Control” shall be mel. The design of the RAPID system
should follow the guldance of UCRL-15673, "Human Faclors Design Gukielines
for Malntainability of DOE Muclear Facililles.” (2) Appropriate operalions and
malntenance human faclors issues are addressed by inclusion of Tank Farm
O&M personnel in the design review process.

383 [The design objeclive shall be to ensure 1hat conservatlvely [Order 6430.14, The preject is within the ssope of the BIO, in which analyses decument
eslimated consequences of nonmal operations and credible |Seclion 1323-2 compliance with this criterlon
accikdents are limiled in accordance wilh the guidelines
contalned in Seclion 1300-1.4, Guidance on Limiting
Exposure of the Public,
384 [The use of mukiple barriers shall be emphasized when Order 6430.1A, The system incorporales primary, secondary, and tefliary confinement barrers
necessary lo restrict the movement of radioactive liquid Seclion 1323-4.1 (as defined In STD-10207)
waste {hat has the potential for human contact or for
reducing groundwaler quality below the requirements In
DOE 5400.1.
385 |Measurement capability shall be provided to determine the |Order 6430.1A, 1F[ow melers and lotalizers {waster support skid and P3) provide the required
volume and radicadtivily of wasles fed to collection tank(s). |Section 1323-4.2 capability
386 |Individual lines shall be used for each wasta siream fed to  [Order 6430.1A, Cnly one transler line Is within the scope of this project
central collection tanks, where necessary, 1o prevent Sectlon 1323-4.2
chemlcal reactions er Intreduction of conlaminants such as
cotnplexing agents thal could Interfere with waste
decontamination.
387 [The use of traps In radioaciive fliquid wasie fines shail ba Crder 6430.14, The anly trap in the prefabricated pump pit is a "F" Irap on a drain line required
avoided. ' Section 13234.2 to fulfill the safety lunciion of preventing the release of gases from the tank.
388 [[Pliping shall be designed to minimize enlrapment and: Crder 6430.1A, The transfer pipe has been deslgned with a minimum flow vefocity of (77} lo
buildup of sclids In the systemn. Section 1323-4.2 ensure that solids in the waste remaln suspended. Low polnts in the transfer
lina, #3, and drop leg have been minimized
389 [Bypasses that would allow waste streams to be routed Qrder 8430.1A, No proscribed bypasses are Included in the design
amund coflection tanks shall be avoided. Secllon 13234.2
390 |[Provisions shall be made so thal liquids can be analyzed Crder 6430.1A, Contents of SY-101 have been sampled and analyzed as appropriate to design
prior to transfer, Seclion 132343 and aperations planning.
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DESIGN COMPLIANCE MATRIX
Compliance Citations for DOE Order 6430.1A specifically related to shielding, seallng tank dome spacs, and not damaging the riser for the Prefabricated Pump Pit (PPP)
for the 241-5Y-101 RAPID Mitigation Systom
ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes,
ltem # Criterta Source Assumptions, Design Attribute Configuration Control Citatlon
Relerence
Implications
402 [The capabllity shall exist to transfer such collected liquid Crder 6430.1A, Liquid collected Inthe secandary confinement structure (l.e., the transfer
from the secondary confinement structure to a suilable Section 1323-5 encasement and the P3) drains Into Tank SY-101
storage location,
403 {At teast one canflinement system shall be designed to Order 6430.1A, The secondary conlinement sysiem {i.e., the transfer encasemenl and lhe P3}is
withstand the elfecs of man-made events and DBAs. Sectlon 1323-5 categorized as safety ¢lass and Is qualified {o the DEE
404 |The ... secondary ... confinement [i.e., the transfer line Order 6430.1A, ‘The transfer encasement and the P3 are desligned lo maintain tha confinement
encasement and the Prefabricated Purnp Pil] and Settion 1323-5 function following a DBE. The "assotiated ventilation system™ is the SY-101
associated venlilation systems shall be designed to remain tank venlilation system. Loss of operability or confinement inlegrity of the tank
functlonal during normal cperations, anlicipated operational ventilation system Is within the scope of the BIO
oceurvences and for the DBAs they are required to
wiltistand.
405 |[Pliping sytems used for high-level liquid waste (Iranslers]  [Crder 6430.1A, S$SCs are of welded consiruction to the extent practicable takin into account .
shall be of welded construction Lo the fullest extent praciical. | Section 1323-5 maintenance and decontamination requirements. Prncipal materials of
Matedals of construclion shall be selected to minimize all consiruction are slalnless sleel or non-metallic pipe
forms of corroslon.
406 |Consideration shall be glven ta stress relieving, welding Crder 6430.1A, 304.1 Staintess sleel selected as material of construction so thal siress
parameter conrols, els., depending on the materals used, | Section 1323-5 releiving Is not required.
407 |Provisions shall be made (o detect leakage from the primary | Order 6430.14, Safety-class leak detectors are specilied
confinement [e.g., the {ranster piping] to the Interspace Section 1323-5
[bebween tha lranster plping and the encasemen].
408 |installation of spare pipe lines between lransfer points shall |Crder 6430.14, A spare transfer line Is specifled.
be considered. Section 1323-5 :
400 |Process vessels shall be vented through appropriate Order 6430.1A, The lransfer encasement and the Prefabrcated Pump Pit are malntained at a
{reaimant systems Lhat control the release of radioactive Section 1323-5 negalive pressure relative to amblert via connedlion lo the adlvely-vertitaled
material in gaseous efflvents 1o lhe extent (hat the tank head space
guidelines referenced In Section 1300-1.4.3, Rouline
Rel , are not ded and these releases are ALARA
410 [integrity of the primary confinement boundary shall be Order 6430.1A, Integrity of the primary confinement boundary Is delermined by salely class leak
delenmined by some or ali of the following measures: .., Section 1323.5 deteclors within the transfer pipe-transfer encasement Interspace
inventosy manitoring; on-line leakage monitoring for the
interspace; leakage monitoring outside cenfinement
vessels; or capability for periedic visual surveillance,
including remote visual survelfance with CCTV .
411 [Insulation shall be considered for equipment, ductwork, Order 6430.1A, Insutation is spedified for the fiberglass tank {GFE), the pump output hase, the
piping, Mue plpe, and breeching to minimize energy loss, to [ Secllon 1525 heated water Inlet, and the accumulator tank.
prevent condensation, and 1o provide safe surface
{emperatures,
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DESIGN COMPLIANCE MATRIX

Compliance Citations for DOE Order 6430.1A specifically related to shiolding, sealing tank dome space, and not damaging the riser for the Prefabricatad Pump Pit (PPP}
for the 241-8Y-101 RAPID Mitigation System

ORDER 5430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes,
ftem# Criteria Saurce Assurmplions, Deslgn Aliribute Configuration Control Cation
Reference
Implications

452 |Corducters for Class 2 low-energy remote-conirol and Order 6430.1A, Not applicable to the PPP's functions for shielding, sealing and not damaging
signal cireuils shall be not smaller than No. 18 AWG. Seclicn 1605 the riser.

453 |Power and lighling conductors shall be 600-volt, Type THW, |Order 6430.1A, Net applicable to the PPF's functions for shieling, sealing and not damaging
XHHW, or THWN. Conductors required to be rated 90 Section 1605 the riser. -
degrees C In accordance with NFPA 70 shall be Type RHH, '
THW, or THHN.

454 [Conductors In high-temperature areas shall ba NEC Type  |Order 6430.1A, Not applicable to Ihe PPP's luncilons for shielding, sealing and not damaging
FEP or TFE as required. Section 1605 the riser.

455 | Direct-burial conductors shali be Type UF, UL 483, Crder 6430.1A, Not applicable to lhe PPP's funclions for shielding, sealing and rol damaging

Sectlon 16805 the riser.

456 [Bonding and grounding conductors shall be ASTM B1 solid, |Order 6430.1A, Net applicable to the PPP's functions for shielding, sealing and not damaging
bare copper for sizes No. 8 AWG and smaller and shali be  [Section 1605 1he riser.
ASTM B3 Class B stranded copper for wire sizes No, § :
AWG and larger.

457 |Each set of contract documents shall indicate the basis for  [Order 6430.1A, Not applicable to the PPP's lunctions for shlelding, sealing and nol damaging
1he size of the conduciors shown on those plans when tha [ Section 1605 the rdser.
aoplion fer aluminum conduclons has bean chosen.

458 |Demand and diversity factors shall comply wilh NFPA 70, Order 6430.1A, * Not applicable to the PPP’s functlons for shielding, sealing and nol damaging

Section 163¢ the riser.

459 |Demand and diversity for feeder and substation foad QOrder 6430.1A, Nat applicable to the PPPs functions for shielding, sealing and not damaging
caleulations shalt be as stated in Fink and Beaty, Standard  [Section 1630 the riser.
Handbook for Elecirical Engineers.

460 |Eledtric service qualily and refiability shall be considered in | Order 6430.1A, |Nat applicatle to the PPP’s functions for shielding, sealing and nol damaging
conformance with IEEE 493 to ensure that they meet the Sectlon 1630 tha riser.
load requirements,

461 |[Whera kads require a high degree of vellage and frequency [Order 6430.1A, Not applicable lo the PPF's functions for shiekling, sealing and not damaging
slabllity, the avaitable shor-circuit MVA al the service Section 1630 the riser.
connection and the stability of the supplylng utility system
shall be considered to ensure adequate power qualily,

462 | An overali power factor of nol less than 85 percent shall be  |Crder 6430.14, Not applicable {o the PPP's funclions for shlelding, sealing and not damaging
achleved. Section 1630 the riser.

463  |When power-factor correciion Is required, the amount of Order 8430.1A, Not applicable to the PPP's functlons for shielding, sealing and not damaging
correclion shall be coordinated with the billing tariff to Section 1630 the riser. -
prevent uneconomical evercorrection. '

464 ]Switched capacitar banks shall be used only when Order €430.1A, Not applicable lo the PPP's functions for shialding, sealing and not damaging
necessafy to prevent overvoltages during off-peak hours Section 1630 the riser.
during low power consumption.

465 [Starling capacitors shall be located as nearto the loads as | Order 6430.1A4, Not applicable to the PPP's functlons for shielding, sealing and not damaging
practical. Section 1630 the rser.
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DESIGN COMPLIANGE MATRIX

Compliance Citations for DOE Ordor 6430,1A spacifically related to shislding, sealing tank doma spaca, and not damaging tha riser for the Prefabrcated Pump Pit {PPP)
for tha 241-SY-101 RAPID Mitigation System

ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes,
temn # Criteria Scurce Assumptions, Deslgn Allsibute Configuration Centrol Citation
Implications Reference
466 |Staring capacitors shall be switched simultaneously with  [Order 6430.1A, Not applicable to the PPP's functions for shielding, sealing and rol damaging
the load. Section 1630 the riser.
467 |Facililies designated by the cognizant DOE authority as Order 6430.1A, Not applicable 1o the PPP's fupciions for shielding, sealing and not damaging
eritical shall be served by dedicaled, redundant eireuits. Section 1630 the riser.
468 | The two services shall be separated by a 4-hour lire-rated  |Order 6430.1A, Nat applicable to the PPP's functions fer shielding, sealing and not damaging
bamier and shali be served from separate sources. Section 1630 the riser. .
469 [Infieu of providing two separale services, a single service  |Order 8430,1A, Not applicable o the PPP's funclions for shielding, sealing and hot damaging
supplied fram a loop-type transmisslon o disidbution Section 1630 the riser.
system having sediionalizing fealures may be provided
when the rellability of the single service proves adequate
when consklered in conformance with IEEE 359 and IEEE
493, .
470 [Electric circuits shall be located In ulility corridors Order 6430.1A, Not applicable to the PPF's functions for shielding, seaking and nol damaging
established on master ulility plans. Seclion 1630 the riser. )
471 |Grounding systems shall comply with NFPA 70 and IEEE Order 6430.1A, Not applicable to the PPP's {unctions for shielding, sealing and not damaging
142 Section 1639 the riser. .
472 | A separate ground conductor shall be used. Order 430,14, Not applicable to the PPP's furctions for shielding, seafing and not damaging
Section 1639 the riser.
473 |Raceway systerns shall not be used as greund path. Order 8430.1A, Mot applicable to the PPP's functions for shielding, sealing and not damaging
Section 1639 the riser. .
474 |Substation and switching station grourding systems shall Qrder 8430.1A, Not applicable to the PPP's functions for shiekfing, sealing and notl damaging
comply with IEEE 80. Seclion 1629 the riser.
475 |Grounding connections shall comply with IEEE 837, Order 6430.1A, Not applicable 1o the PPP's functlons for shlelding, sealing and not darnaging
Saclion 1638 the rises.
476 [Isolaled ground systems may be required to meet speciai | Order 6430,1A, Not applicable t¢ the PPP's funetions lor shlelding, sealing and nol damaging
Instrumentation or other equipment needs. Such ground Section 1633 the riser.
systems shall be clearly identified, prolecied against
improper usage, and Installed in conformance with NFPA
70,
477 [Demand and diversity factors shall comply with Sectlon Crder 8430.1A, Not applicable to the PPP's [unctions for shielding, sealing and not damaging
1630-1.1, Load Requiremenis. Section 1640-1.1 the riser.
478 |Inlefior electrical systern power factor shall compty with Order 430,14, Not applicable to the PPP's functions for shiekling, sealing and not damaging
Settlon 1630-1.2, Power Factor. Section 16840-1.1 the riser. -
479 |Standard vollages shall comply with MIL HDBK 1004/4 or  [Order 6430.1A, Not applicable to the PPP's functlons for shielding, sealing and not damaging
shall conlinue the 240/420-voll single-phase service Secllon 1640-1.3 the riser.
provided, as applicable.
480 |Power syslem reliability consideration shall comply with Order 6430.1A, Not applicable to the PPP's functions for shiekling, sealing and not damaging
{EEE 493 to ensure conlinual power Section 1640-1.4 ihe riser.
supply 10 syslems and equipment designaled as critical by
1he cognizant DOE authority.
481 [The need for multiple transformer-switchgear service Order 6430.14, Not applicable to the PPP's functions for shieling, sealing and not damaging
equipmert, to ensure power supply continuity within the Seclion 1640-1.4 the dser. A
facilily during scheduled or emergency equipment cutages,
shall ... be consldered.
482 |Adverse effects of voltage level variations, translenls, and [ Order 6430,1A, Net applicable to the PPP's funcllons for shlelding, sealing and rol damaging

frequerky varalions on equipment operation shall be
minimized.

Section 1640-1.5

the riser.
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DESIGN COMPLIANCE MATRIX

Compliance Citations for DOE Order 8430.1A specifically related to shislding, sealing tank dome space, and not damaging the rlser for the Prefabricated Pump Pit (PPP)
for the 241-SY-101 RAPID Mitigation System

ORDER 84301 A REQUIREMENTS DESIGN COMPLIANCE CITATION
Notes, "
ftem # Criteria Source Assumplions, Design Attribute Conliguration Control Citatien
Reference
Implications
512 jControl equipment shall comply with the NEMA ICS Order 643014, Not applicable to the PPP's funciions for shiekling, sealing and not damaging
standards and UL 508, Industrial Control Equipment. Seclion 1640-2.5 the rser.
513 |All motors shall be provided with fully coordinated control QOrder 643044, Not applicable lo the PPP's functions for shielding, seallng and not damaging
equipment to perform the functions required. Seclion 1640-2.5 the rser,
514 |Qvemurent devices shall be provided In each ungrounded  }Order 643014, Net applicable to the PPP's funclions for shielding, sealing and not damaging
conducter Section 1640-2.5 the rdser.
515 |[Ojvercuirent devices located in the molor or controller shall |Order 643014, Mol applicable to the PPP's fundtlens for shiekding, sealing and not damaging
be rated In accosdance with the manufaciurer’s Instructions. | Section 1640-2.5 the riser.
516 [Single-phase motors may be controlled direclly by Order 6430.1A, Nol applicable to the PPF's functions for shielding, sealing and nol damaging
automallc control devices of adequale rating. Section 1640-2.5 the riser.
517 |Polyphase metors controlled avtomaltically and all Order 8430.1A, Nol applicable to the PPF's functions for shielding, sealing and nol damaging
polyphase motors rated greater than 1 hp shall have Section 1640-2.5 the nser.
mageelic starlers.
518 [Control devices shall be of adequate vollage and current Qrder 6430.14, (ot applicable lo the PPP's funcilons for shiekding, sealing and not damaging
rating for the duty te be performed, Saction 1640-2.5 the dser.
519 |Pilot conlrol circuits shall operate with ane side grounded, at {Order 6430.1A, Not applicadle lo the PPF's fundtions for shielding, sealing and not damaging
no greater than 120 volts. Section 1640-2.5 " |the riser.
520 [Where cantrol power iranstommers arc requiced, they shall  [Order 6430.1A, Not applicable to the PPP's funclions for shielding, sealing and not damaging
be localed inside the assoclated motor starier housing. Section 1640-2.5 the riser.
521 |Where ¢enirol power Irans{ommers arc required, they shall  [Order 6430.1A, Not applicable 1o the PPF's funcllons for shleidlng, sealing and rot damaging
be protected agalnst faults and averkoad by properly sized | Sectlon 1640-2.5 the riser,
overcurrent devices,
522 {Where conirol power transformers arc requiced, they shall  |Order 6430,14, Not applicable to the PPP's furktions for shiekling, sealing and not damaging
be of sufficient capacity to serve all devices connected 1o Section 1640-2.5 the iser,
{ihemwithout overfoad,
523 |Reduced-vollage starters shall ba provided for larger motors [Order 6430.1A, Not applicable to the PPF's funclions for shielding, sealing and not damaging
where starling the molor may result in unacceptable voltage |Section 1640-2.5 the riser,
dip,
524 |Eleciric pawer distribution sysiems shall be fitered to Not applicable to the PPP's funclions for shiekling, sealing and not damaging
reduce emanalion of deteclable alectromagnetic signals to the fiser,
acceplable levels as directed by the cognizant DOE T
telecommunications and secusity personned,
Order 6430,1A,

Seclicn 1640-3.1
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DESIGN COMPLIANCE MATRIX

Compllanca Citations for DOE Order 8430.1A specifically ralated to shislding, sealing tank dome space, and not damaging the riser for the Prefabricated Pump Pit (PPP)}
for the 241-SY-101 RAPID Mitigation System '

ORDER 6430.1A REQUIREMENTS

DESIGN COMPLIANCE CITATION

Netes, i .
Item # Criteria Source Assumptions, Design Altribute Contiguration Contral Citation
Implications Refererice
525 ]Installations shall comply with DOE §300.28, DOE $300.38, Nol applicable 1o the PPP’s funcllons for shlelding, sealing and nol damaging
and DOE 5300.48. Additional guidance shalt be obtained the riser.
from the Office of Computer Services and
Telecommunlcations Management, DOE Headquarters, as
directed by the cognizant DOE authority.
QOrder 6430.1A4,
Seclion 1640-3.1
526 {Normal primary power for proleclive alirm and Order 6430.1A, Not applicable 1o the PPF's furciions for shielding, sealing and not damaging
communicalions systermns shall come directly from the on- | Seclion 1640.3.2 the rdser,
site pewer distribution system or, in the case of lsclated
fagllitles, shall come direcily from the public utility.
527 |Where several prinvary power sources are avaitable, the Crder 6430.1A, Not applicable {o the PPP’'s functions for shielding, sealing and nol damaging
most reliable source shall be used, Section 1640-3.2 the riser,
528 |Standby or emergency power supplies lor security, Nol applicable 10 the PPF’s functions for shleiding, sealing and nol damaging
ommunications, and alam syslerms shall ba provided in Order B430. 1A, the fser.
accordance with Sedion 1660, Special Systems. Seclion 1640-3.3
529 |[Slandby and emergency systems shall serve lpads set forth |Order 8430.1A, Not applicable lo the PPF's functions for shiekling, sealing and nol damaging
In NFPA 110, Seclion 1660 the riser.
530 |Additioral standby or emergency systems shall be provided |Order 8430.1A, Net applicable lo the PPF's functions for shiekding, seating and nol damaging
1o support systems or equipment componentis whose Seclion 1660 the riser.
operating conlinuity ts determined 10 be vital by the
cognizant DOE autheriltes for prolection of healih, life,
propenty, and saleguards and securily systems.
531 |Safety Class 1 ltems shall be provided with emergercy Order 6430.1A, Not applicable fo the PPP’s functions for shlelding, sealing and nol damaging
power., Section 1660 the dsar,
532 |Qplienal standby systerns shall be provided for production | Crder 6430.14, Not agplicable 1o the PPP's functions for shlelding, sealing and not damaging
process operations in cases where the cognizant DOE Section 1660 the rser.
authority detertnines that the process will become unstable
on loss of power or that a severe monetary foss will result,
533 jUninterruplible power shall be pravided for equipment that  {Order B430.1A, Net applicable lo the PPF's tunctions for shielding, sealing and not damaging
cannot sustain functions Lhrough the momentary pawer loss | Section 1660 the riser,
{hat ocours when an allernate power source comes on line
and picks up the lead, See Section 1660-3, Uninterruptible
Power Systems.
i
534 |Emergercy power shall be provided for protective atarm and | Order 8430.1A, Net applicable to the PPP's functions for shielding, sealing and not damaging

commuynications systems as dictated by the system
requirements.

Secllon 1660

the riser.
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DESIGN COMPLIANCE MATRIX

Compliance Cltations for DOE Qrder 6430.1A specifically refated to shialding, seallng tank dome space, and not damaglng the riser for the Prefabricated Pump Pt (PPP)
for the 241-SY-101 RAPID Mitigation Systam

ORDER 6430.1A REQUIREMENTS DESIGN COMPLIANGE CITATION
Notes,
Itern # Critera Source Assumplions, Deslgn Altribute Conﬁg;;[aﬂon Centrel Citaticn
Implications erence
535 |Switchover to emergency power shall be automatic on Order 6430.1A, Not applicable to the PPP’s functions for shielding, sealing and not damaging
failure of the primary power source and shall be Indicated on | Section 1660 the riser.
an annunciator panel. The anaunchator shall be located In
an octupled area and shall indicate any problems with the
emergency system.
5368 |Definition of “emergency syslems” "legally required standby |Crder 6430, 1A, Not applicable tg the PPP’s functlons for shlelding, sealing and not damaging
systems,” and "optional standby systems” shall be In Section 1660 the riser.
actordance with NFFA 70.
537 |[Emergency power equipment areas shall be venlilated lo Order 6430,1A, |Not applicable to the PPP's funclions for shielding, sealing and not damaging
exhaust hazardous gases (if applicable) and o mainlain Seclion 1660 the riser.
salisfactory amblent temperatures for equipment operalion
of personnel access.
538 |Emergercy or standby power shall service fire alarm, Order 6430.1A, Not applicable to the PPP's funcilons for shielding, sealing and not damaging
security alam, and supervisory sensing devices deslgnated |Section 1660 the riser.
essential by the cognizant DOE authority,
539 |Emergency power systems shall comply with NFPA 37, Order 6430.1A, Not applicable 1o the PPF's functlons for shlelding, sealing and not damaging
NFPA 70, NFPA 101, NFPA 110, ard |EEE 446, Seclion 1660 the riser.
840 |Emergency power systems shall be capable of mainlaining | Order 643014, Not applicable to the PPP’s funetions for shielding, sealing and not damaging
{ull aperation of emergency loads for (he full time peticd Secllon 1660 the riser.
specifled by the cognizan{ DOE authority (nominally, a
minimyum of 24 hours).
541 |Such power sources shall have the necessary buill-in Order 6430.1A, Not applicable to the PPF's functions for shielling, sealing ahd not damaging
features 1o fadlilale operalional testing on a periodic basks | Section 1660 the riser.
to verify thelr readiness.
642 |Where emergency generalors are required for loads 25 kvA | Order 6430.1A, Not applicable 1o the PPF's junctions for shielding, sealing and not damaging
and smalller, gasoline or LPG engines may be used. For Section 1660 the dser.
loads greater than 25 KVA, diesel englnes shall generally be
used,
243 |Applicalien of diesel englnes shall comply with FCC Order 6430.1A, Not applicable lo the PPP's funclions for shielding, sealing and not damaging
Technical Report No. 69. Seclion 1660 the riser.
T
£44 |Baileries, when required, shall ba rech ble and shall be |Order 6430.1A, Not applicable o the PPP’s functions for shielding, sealing and not damaging
kepl fully charged at all times when primary power Is Section 1660 the riser. R
avatlable.
645 |The charger shall automatically switch from float lo fast Qrder £430,1A, Not applicable te the PPF's functlons for shielding, sealing and not damlng

charge rate al a presel drop In DC bus vollage.

Seclion 1660

the riser.
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CONCLUSIONS

The design attributes noted in Section 3.0 fulfill all criteria related to the PPP's
ability to provide shielding, sealing of the tank dome space, and prevention of
damage of the riser contained in DOE order 6430.1A as it relates to the
241-SY-101 RAPID Mitigation System.
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