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Attached for your information is Revision 4 to the General Project 
Design Criteria (GPDC). This revision contains the changes · 
committed to in GPUNC'a Letter 4410-83-L-0092 dated May 25, 1983, and 
concurred with by your letter dated July 7, 1983, with one exception. 
This exception is that the GPDC will continue to reference the 
Bechtel Nuclear Quality Assurance Manual (NQAM) Which has been 
approved by GPUNC'• Quality Assurance Department �!�ee the Recovery 
Quality Asaurance Plan for TMI-2. The reason �"'- ,� ·�.,tinuing to 
reference the Bechtel NQAM is that the design -,.�, .. •r'-· '�' document is 
only applicable to the activities performed lt;· .r; alL' Engineering 
and, per agreement with the GPUNC Quality Ast.. .• r� .• ,ce ?� .partment, 
Desing Engineering is to work to the requirements ot the NQAMa 
therefore, it is incorrect to reference the Recovery Quality 
Assurance Plan for TMI-2 for Design Engineering activities. The 
Bechtel NQAM has been reviaed to be consistent with the revised 
Recovery Quality Assurance Plan Which is presently awaiting NRC 
acceptance as requested by GPUNC's Letter 4410-83-L-0032 dated 
April 11, 1983. 

If you have any questions, please contact Mr. J. J. Byrne. 
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CCs Mr. L. H. Barrett, Deputy Pro�ram Director - TMI Pro�ram Office 

GPU Nuclear Corporation is a subsidiary of the General Pubhc Ullhtles Corporation 



,'t'"': • • .. ·; • 
... • • • � • • •  : ..., • � ··· 1. • .: �· .· : . . , . . ,. ... . .. . 

\ .. . . 

·,���··. 
Oestgn Criteria 13587-2-LOl-100 

.. 
I , . 

" 
GPU SERVICE CORPORATION 

THREE HllE ISlAND - UNIT 2 

RECOVERY FACILITIES 

DESIGN CRITERIA DOCUr�Ef�TS 

COVER SHEET. 

JOB NO: __ _.:.:13::.:.58::.:.7 __ _ DISCIPLINE: __ Ge_n_er_a.;...l _se...;c...;..t1;..;;.on..;__ ___ _ 

8310130141 830923 
PDR ADOCK 0�000320 
P PDR 

Revised as Noted and Issued for Use 

Revised as Noted and Issued for Use 

Issued for Use Upon GPUSC Approva1 

Rl¥11101 DUCIUPriOI 



..... .. · ' . 
-

. 

LATEST LATEST LATEST LATEST LATEST LATEST LATEST 
SMUT REV. SHEET REV. SHEET REV. SHEET REV. SHEET REV. SHEET REV. SHEET REV. 

1 2 

1 0 

2 2 --

3 4 - �- -

4 2 -

s 3 

6 1 

7 4 

8 3 

9 2 
10 2 

11 2 

12 2 

13 2 

14 4 

1S 1 

16 1 

17 1 

18 1 

19 1 
20 1 

21 1 
22 1 

23 1 

24 2 

2S 1 
26 1 j 

27 1 
28 2 

29 1 

30 2 

31 2 

32 2 
33 2 

: 

34 2 

35 2 

8 
� NO. 13587 REV. 

DESIGN CRITERIA DOCUMENTS DISCIPLINE 

REVISION STATUS SHEET Genet"al 
4 

PAGE 1 of 1 



Design Criteria 13587·2-L01·100 

TABLE OF CONTENTS 

PAGE 

1.0 GENERAl 1 

1.1 Introduction 1 
1.2 Project Objectives 1 
1.3 Project Concerns 2 

2 . 0  DEFINITIONS 2 

2.1 Safe Shutdown Earthquake (SSE) 2 
2.2 Operating Basis Earthquake (OBE) 2 
2.3 Seismic Categor,y I/Non-Sefsmic Categor,y I 2 
2.4 Design Bases 3 
2.5 Safety Related Features 3 
2.6 Important to Safety 3 

3. 0 LICENSING 3 

3.1 Introduction 3 
3.2 Basic Criteria 3 
3.3 Design Conditions 5 
3.4 Regulator,y Requir..ents 7 
3.5 Industr,y Codes and Standards 8 
3.6 Safety Assess .. nt 8 

4.0 ALARA DESIGN CRITERIA AND CONSIDERATIONS 9 12 

Table 1 Regulator.y Guides 10 12 
Table 2 ALARA It111s 15 
Table 3 Typical Radioactive Piping Classification 

1 2 and Routing 34 
Table 4 Radiation Zones 35 

i Rev. 2 



Design Criteria 13587-2-L01-100 

GENERAL 

INTRODUCTION 

1.1.1 Thh design criteria h applicable only to those facilities and 
activities for which Bechtel has design responsibility. 

1.1.2 This section of the General Project Design Criteria contains 
infonaation common to all disciplines. 

1.1.3 The General Project Design Criteria is applicable to facilities 
designed by Bechtel for the TMI-2 recove� effort. The criteria presented 
herein are not applicable to the rebuilding of the unit for power genera­
tion. The General Project Design Criteria fs to be applied to each 
facility by reference in each facility's specific design criteria document. 
Any conflicts between the general and specific criteria must be identi­
fied in the specific design criteria document. 

1.1.4 Existing plant systems interfacing recove� systems need not be 
upgraded to current codes and standards applicable to the recove� 
systems and associated tie-ins. 

1.1.5 Recove� project designs pertaining to systems. structures, an1 
components classified as safety related or important to safety shall 
incorporate pertinent requirements from applicable NRC Regulate� Guides 
listed in the Project Nuclear Quality Assurance Manual. Syste.s. str�c­
tures. and co�onents to which the Project Nuclear 1uality Assurance 
Progra• applies are identified in the Project Q·List. document nu.ber 
13587·2-G20-100. and the Project NSQ-Ltst, document number l3587-2-G20-101. 

1.2 PROJECT OBJECTIVES 

1.2.1 There are four aain objectives of the THI-2 recove�. These 
objectives are: 

1) Decontaminate the reactor building and equipment contained 
therein 

2) Re.ovt and store the reactor core 

3) Decontaminate the Reactor Coolant Syste. 

4) Process radioactive waste 

1.2.2 In order to achieve these objectives additional facilities and 
systeas will be required. So.e of these facilities will be permanent in 
nature; others will only be for the recovt� of the unit and will be 
re.oved prior to the unit returning to service. 

1.2.3 In addition to the facflttfes and syst .. s to be provided. there 
will be plans developed for aa� of the activities required to achieve 
the project objectives. 

Page 1 
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PROJECT CONCERNS 

1.3.1 There are two aajor concerns that directly influence the design 
of the facilities and the operations required for the cleanup of TMI-2. 
These concerns are: 

1) Public health and safety 

2) Occupational health and safety 

2.0 DEFINITIONS 

2.1 SAFE SHUTDOWN EARTHQUAKE (SSE) 

The safe shutdown earthquake is that earthquake which is based upon an 
evaluation of the •aximum earthquake potential considering the regional 
and local geology and seismology and specific c�aracteristics of local 
subsurface material. It is that earthquake which producet the maximua 
vfbrator,y ground motion for which certafn structures, systems, and 
components are designed to remain functional. 

2.2 OPERATING BASIS EARTHQUAKE (OBE) 

The operating basts earthquake fs that earthquake whfch, considering the 
regional and local geology and seismology and specific characteristics 
of local subsurface material, could reasonably be expected to affect the 
plant site during the operating life of the plant; it is that earthquake 
which produces the vibrator,y ground .ation for whfch those features of 
the nuclear power plant necessar,y for continued operation without undue 
risk to the health and safety of the public are designed to remain 
functional. 

2.3 SEISMIC CATEGORY I/HOH-SEISHIC CATEGORY J 

Sefs•fc Cattgory I structures, syste•s, and coepontnts for seis•fc 
design purposes are defined as those structures, syst .. s, and components 
f�ortant to safety that are designed to re.ain functional in the event 
of a safe shutdown earthquake. lt .. s that are both Seis•fc Category l 
and iiportant to safety are those· structures, syst .. s, and coeponents: 

a. that are pe�nent plant co.ponents necessary to ensure the 
integrity of the reactor coolant pressure boundar,y, 

b. that are necessary to ensure the capability to shut down the 
reactor or to aafntain the reactor in a safe shutdown condition 
(i.e., aafntain subcrfticality and dec� heat removal), or to 
prevent a condition or event that could result fn a return to 
nuclear criticality of fuel inside or outside the reactor 
vessel, or 

c. Whose failure could result in potential offsite exposures 
c01parable to the guideline values of 10 CFR Part 100. (Note: 
for the purpose of TMI-2 recovary only, no events or accidents 
have been postulated which could result in such offsfte 
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exposures. Therefore, it h not expected that the guideHne 
values of 10 CFR Part 100 will be invoked for design or 
operatfonal·related activities during TMl Unit 2 recover,y. ) 

Non·Seisafc Categor.y I structures, systeas, and coaponents are those 
�Gse failure would not result in the release of radioactivity in excess 
of 10 CFR 100 lfaits nor prevent reactor safe shutdown. 

2. 4 DESIGN BASES 

Desfgn bases are postulated events/conditions or combinations of events/ 
conditions which establish the function and structural requirements of a 
structure, syste•, or coaponent. 

2.5 SAFETY-RELATED FEATURES 

Safety-related features are those plant features necessar,y to assure the (4 
integrity of the reactor coolant pressure boundar,y, th! capability to 
shut down the reactor and aaintain ft. in a safe shutdown condftfon, or 
the capabflfty to prevent or •ttfgate the consequences of accidents �ich 
could result in offsfte exposures coaparable to the guideline exposures 
of 10 CFR Part 100. 

2. 6 lHPORTANT TO SAFETY 

Features faportant to safety are those structures, systems, and components 
that are safety related plus those: 

a. Whfch are �loye� 1or radioactive waste aanagement (as de· 
ffntd in Regulator,y •iuide 1.143) 

b. Whfch are required to prevent fires or altigate the conse­
quences of fires fn areas which contain safety-related coa­
ponents or significant quantftfe� of radioactive aaterials 
(Note 1) 

c. Whose failure during a safe shutdown earthquake could reduce 
the functioning of a safety-related plant feature. 

3.0 LICENSING 

3.1 INTRODUCTION 

Recover.y operations, activities, and work tasks will be perfora.d wtthin 
the existing TMl-2 Technical Specifications and fn accordance wfth 
applicable NRC Regulator,y Guides. Specific design criteria shall identify 
applicable Technical Specifications and Regulator,y Guide requireaents. 

kOte 1: Diftned as the quantity of radioactive aaterials which, in case 
of fire in the facility, could cause an airborne release to the 
environaent which could exceed the lf•its of 10 CFR Part 20, 
Appendix 8, Table J J ,  Colu.n 1. 

Page 3 
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3. 2 BASIC CRITERIA 

3.2. 1 Facilities and systeas constructed to support tht rtcovtr,y shall 
not be designed to require.ents bastd on the �othtsis of accidents at 
power. 

3. 2. 2 Facilities and syste•s constructtd for the lift of the plant shall 
be dtsigned to the applicable requfr,..nts specified�in Chapter 3 of the 
THI-2 FSAR in addition to the require .. nts necessar,y for the rec�ver,y. 
The latest applicable codes and standards �ill bt e�loyed. 

3.2. 3 To the extent practicablt, facilities and servfcts constructed 
for the recover,y effort �ill be separatt f� existing facilities and 
servfces. 

Where it is not practicable to separate tht facilitits and services 
constructed for tht recover,y effort fro. txisting facilities and str· 
vfces, design requirements �ill be i�osed as nectssar,y fn order not to 
compromise the original design bases of the existing facilities and 
servfces. These requirements shall be identified fn the specific design 
criteria for the facility and service to be provided. The foll�fng 
�ill serve as guidelines: 

a. Where piping and cables to be left fn place �en the unit fs 
returned to service are routed through buildings containing 
seis•ic Category I piping and cablts, the failure of the non· 
seis•ic Categor,y I components shall not result in the failure of 
the seis•fc Categor,y I coaponents as a result of a seis•fc 
event. 

b. Where services to support recovery •ust tie into existing plant 
services, isolation provisions CODitnsurate �ith the design 
requirements of the txisting plant strvict shall bt provided. 

c. Where piping to be left in plact �en the unit is returned to 
service is routed through buildings containing safety-related 
equipment, the require .. nts for high energy line break and pipe 
�ip specffftd in the THI-2 FSAR shall be satisfied as applicable. 

d. W'here cables to be left fn place �en the unft 1s returned to 
service are routed through bufldfngs containing safety-related 
equipment, the requir..ents for separation and ffrt protectfon 
sptcifftd in the THI-2 FSAR and THI-2 Fire Protection Reevalua­
tion shall be satisfied as applicable. 

3.2.4 Facflftfts constructed to support the recovery tffort shall not 
have as part of thtfr design basis the severe natural phenoaena for �fch 
tht plant was originally designed. Included under Msevere natural 
phtnoeena" art: 

a. .Saft shutdown tarthquake 

b. Tornado and tornado •issile 

c. Maxi•ua flood. 
Page 4 
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.Tbt factlitfes vfll bt designed to ensure that there will be no loss of 
.required function of existing adjacent safety-related structures, equfp· 
.. nt, or systeas should these events occur. 

These facilities shall be designed for the .ore probable natural pheno.­
ena as called for by area building code require•ents. 

3.2.5 Facilities constructed to support the recove� shall not be 
designed for •an·•ade events not resulting from recove� activities. 
Included under ••an-•ade events not resulting from recove� activities• 
are: 

a. Transportation accidents occurring offsite 

b. Airplane crashes 

c. Release of toxic che•fcals. 

The facilities wfll be designed to ensure that there will be no loss of 
required function of existing adjacent safety-related structures, equip· 
.. nt, or syste•s should these events occur. 

3.2.6 Environmental analyses will be performed in accordance wfth the 
.. thodology per.ftted by the Three Hfle Island Nuclear Generating 
Station Offsite Dose Calculation Manual (ODCH). The site •eteorology 
used for these analyses will be based on that contained in the ODCH. 

3.2.7 For purposes of design evolution, the river characteristics 
specified fn Chapter 2 of the THI·2 FSAR shall be used. River water 
quality data is that specified in the Plant Design and Mechanical Design 
Criteria, 13587·2·M01·100. 

3.3 DESIGN CONDITIONS 

This section defines the spectra of operating conditions to which the 
activities required for the recove� shall be designed. Also provided 
are the general design requir ... nts for these operating conditions. 

3.3.1 Condition I • Non�al Operation 

Condition I occurrences are those that can reasonably be expected to 
occur during the recove� activities. Exaaples of Condition I occur­
rences are: 

a. Those that are nor.ally expected to occur during the recove� 
including conta.ination/deconta.ination resulting from routine 
activities. 

b. Operations wfth equip�ent out of service or undergoing tests 
within operational li•itations. 

Condition I occurrences shall bt acca..odated with only routine action 
required to prevent an unplanned release of radioactive aaterials in 
effluents to unrestricted areas. · 

P1ge 5 
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3. 3. 2 Condition II • Incidents of Moderate Frequency 

Condition II occurrences are those •"Y one of which -.y reasonably be 
expected to occur during a calendar year and which could result in a 
release of radioactive ••terial requiring additional support personnel 
and/or equip�ent to control. Exa�ples of Condition II occurrences are: 

a. Loss of electrical power 

b. Minor leakage fro. systems Installed to support the recover.y 

c. Inadvertent actuation of a single active component In a syste• 
Installed to support the recover,y 

d. Single error by an operator engaged In a recover.y activity· 

e. Single active faflure of 1 component (take, as the initiating 
event) In a syste. installed to support the recover.y 

Condition II occurrences shall be accommodated with, at .est, 1 cessa· 
tfon of activities wfth the capability of resuming the activities after 
corrective action. � release of radioactive •aterfals fn effluents to 
unrestricted areas shall be in conformance with Paragraph 20.1 of 10 CFR 
Part 20, •standards for Protection Against Radiation.• 

3.3.3 Condition III - Infrequent Incidents 

Condftfon III occurrences are those which are not expected to occur but 
are assUMed to occur during the lifetime of the recover,y effort and 
could result fn a sfgnfffcant release of radioactive •aterfal. Examples 
of Condition III occurrences are: 

a. Rupture of any tank utf11zed for the recover.y effort 

b. Pipe break in a systea Installed to support the recover,y 

c. Fire in an area where recover,y activities occur 

d. An operating basis earthquake (OBE). 

e. Fuel handling accident in the reactor building (Note 2). 

Condition Ill occurrences -.y result in daaage to recover,y facilities 
sufficient to preclude resuaption of recover,y activities for a consider­
able tf... The release of radioactive aaterial fn effluents to unre· 
strfcted areas aay exceed the guidelines of 10 CFR Part 20, •standards 
for Protection Against Radiation,• but shall not be sufficient to inter­
rupt or restrict public use of those areas beyond the exclusion radius. 

Note 2: Tne source ten. for the po1tulated occurrence ts based on 
assUiing the asstlbly with the ptak fnventor,y of radioactive 
aaterial in the THI-2 core is intact. The burnup is based on 
exact power histor,y. Credit fs taken for 1 decay period of ll two years or 110re. 
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3.4 REGULATORY REQalREMEHTS 

3.4. 1 Code of Federal Regulations 

·The facilities and actfvftfes assocfated wfth the recover,y shall satfsfy 
the following: 

a. 10 CFR Part 20, Paragraph 20.103, Exposure of Individuals to 
Concentrations of Radioactive Materials fn Air in Restricted 
Areas 

b. 10 CFR Part 20, Paragraph 20.105, Permissible levels of Radia­
tion in Unrestricted Areas 

c. 10 CFR Part 20, Paragraph 20.106, Radioactivity in Efflu �ts 
to Unrestricted Areas 

d. 10 CFR Part 50, Paragraph 50.34a, Design Objectives for Equip­
ment to Control Releases of Radioactive Material in Effluents -
Nuclear Power Reactors 

e. 10 CFR Part 50, Paragraph SO. 36a, Te.chnical Specifications on 
Effluents from Nuclear Power Reactors 

f. 10 CFR Part 50, Appendix A, General Design Criteria for Nuclear 
Power Plants 

g. 10 CFR Part 50, Appendix I, Numerical Guides for Design Obj.c 
tives and lieitfng Conditions for Operations to Htet the 
Criterion "As low As Is Reasonably Achievable .. for Radioactive 
Material in light-Water-Cooled Nuclear Power Reactor Effluents, 
as specified by Appendix R of the Final Prograeaatic Environ­
.. ntal l.pact Stat ... nt and incorporated into the TMI-2 
operating license by Amendlent No. 16 

h. 10 CFR Part 100, Reactor Site Criteria 

1. 29 CFR Part 1910, Occupational Safety and Health Standards 
(Depart..nt of labor Regulations) 

j. 40 CFR Part 190, Uran1ue Fuel Cycle Standard (Environ�ental 
Protection Agency Regulations) 

k. 49 CFR Part 173, Shippers-General Requirements for ShipDtnts 
and Packagings (Otpart.tnt of Trensportation Regulations) 

1. 10 CFR Part 50, Appendix R, Fire Protection ProgriM for Nuclear 
Power Facilities Operating Prior to Januar,y 1, 1979 (Ex.-pt1on 
has been requeattd for Sections III G and Ill J per GPUNC 
letter 4400-82-L•0102, dated June lS, 1982, J. J. Barton to 
Dr. 1. J. Snyder. These sections of Appendix R wfll not be 
iiPl ... nttd during the recover.y effort.) 

•· 40 CFR Parts·260 through 265, Hazardous Waste Regulations 
(Envfron�ental Protection Agency Regulations) 

Page 7 
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3. 4. 2 Regulator¥ Guides 

Table 1 lfsts .. �of the regulatory guides whfch -.y be.applfcable to 
Individual facility or syste. design. This table and other regulatory 
guides shall be reviewed and any regulatory guides to be impleaaented 
shall be included 11 part of the specific design criteria for the associ­
ated facility or syste.. 

3.4.3 Standard Revf� Plans (SRPs) 

The following SRPs and Branch Technical Positions shall be reviewed and 
the guidance provided used as applicable in designing the facilities and 
activities to support the recover,y. 

a. SRP 11.2. liquid Waste Manage•ent Syst .. s1 Rev. 1 

b. SRP 11.3. Gaseous Waste Hanage•ent Syst .. s. Rev. 1 

c. SRP 11.41 Solid Waste Management Syste•s. Rev. 1 

d. SRP 15. 7.3. Postulated Radioactive Releases Due to liquid 
Containing Tank Failures, Rev. 1 

e. Appendix A to Branch Technical Position APCSB 9.5·1. Guidelines 

r for Fire Protection for Nuclear Power Plants Docketed Prior to 
July 11 1976 (August 231 1976) 

f. Branch Technical Position ETSB 11-31 Desfgn Guidance for Solid 
Radioactive Waste Manage .. nt Syste•s Installed in Light-Water­
Cooled Nuclear Power Plants. Rev. 1 

3. 4. 4 State Regulations 

The facilities and activities associated wtth the recovery shall satisfy 
the follwing: 

Title 251 Environ.ental Resources; Chapter 751 Solid Waste 
Manag ... nt (Pennsylvania Depart.tnt of Environ.ental Resources 
Regulations) 

3. 5 INDUSTRY CODES AND STANDARDS 

Applicable industry codes and standards are identified in the individual 
discipline design criteria. 

3. 6 SAFETY ASSESSMENT 

A saf•ty assess .. nt will be perfor.ed for each facility and activity to 
be provided. This assess .. nt shall include a review of the final design 
to ensure that the safety criteria have bean satfsffed. When the assess­
.. nt reveals that the final design does not satisfy the safety criteria. 
design changes shall bt .. de or adlinistrative controls fiPOitd. 

Page 8 
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4.0 ALARA DESIGN CRITERIA AND CONSIDERATIONS 

Thl f teas l i sted i n  Table 2 for£ the basis for tht TMI-2 Recover,y 
ProJect ALARA progra.. During the design process, the appl felblt fteas 
shal l bt cons idered and incorporated into the design as appropriate. 

Page 9 12 Rev. 2 
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TABLE 1 

REGULATORY GUIDES 

Rta. Guide 1. 21 - Measuring Evaluating, and Reporting Radfo· 
activity in Solid Wastes and Releases of 
Radioactive Materials in Liquids and Gaseous 
Efflutnts fro. Light·Water-Cooltd Nuclear Power 
Plants (Rtv. 1, June 1974) 

Ohcussfon 

This guide is applicable to the design of radiation .anftorfng 
syste•s in liquid and gaseous efflutnt paths and In tht design of 
.. ans for determining the total curit quantity and radfonuclfdt 
coeposftfon of solid �astts shfpptd offsitt with tht foll�lng 
clarification. 

(1) (Ref: Appendix A, Paragraph C) To prtcludt unnecessa� radia­
tion exposure to personnel, tht curie and radionuclide dettr.i­
natfons for solid radloactfvt �astt shipped offsfte wfll bt 
ptrfor-.d to tht exttnt and levtl required by Oepart..nt of 
Transportation Regulations and 10 CFR Part 71, "Packaging of 
Radioactive Mattrfal.• Additional sa.pling and analysts is not 
required. 

Rtg. Guide 1. 25 - Assu.ptfons Ustd for Evaluating tht Pottnt�al 
Radiological Constquencts of 1 Fuel Handllng 
Accident in tht Fuel Handling and Storage 
Facility for Boiling and Prtssurfzed Water 
Rtactors (Rtv. 0, March 1972) 

Discussion 

The assuaptions of tht guide .. y bt used �fth the foll�fng exctp· 
tfons or clarifications. in tht analysts of tht potential radio­
logical consequences of a futl handling accident. 

(1) [Rtf: Paragraph C. 3. b(2)] Whole-body ga_. dolts and btte·skfn 
doses art presented separately, as the dose fro. beta radiation 
of tht �olt body is neglfgfblt. The total dose to the s�·n is 
tht lUI of the beta-skin dose and the �holt·body g .... dose. 

(2) [Rtf: Paragraph C. 3. b(3)] Dose conversion factors are tl�tn 
fro. Reg. Gufdt 1. 109. 

(3) (Rtf: Paragraph C.1) Tht source ten� for the postulated fuel 
handling accident is based on assu.ing the aastlbly �ith the 
peak fnvtnto� of radfaoctivt .. terfal tn tht TMI-2 core fa 
intact. The burnup fs based on exact power histor,y. Credit fs 
taken for 1 decay period of tw years or .are. 

Page 10 1 2 
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TABLE 1 (Continued) 

Deleted 

4. Deleted 

5. Reg. Guide 1.60 Design Response Spectra for Seismic Design of 
Nuclear Power Plants (Rev. 1. December 1973) 

6. 

7. 

a. 

9. 

Discussion 

This guide is applicable to facilities housing radioactive waste 
management syste•s and subject to and as invoked by Reg. Guide 1.143. 

Rea. Guide 1.61 

Discussion 

- Damping Values for Seis•fc Design of Nuclear 
Power Plants (Rev. o. October 1973) 

This guide is applicable to facilities housing radioactive waste 
management systems and subject to and as invoked by Reg. Guide 1.143. 

Deleted 

Reg. Guide 1.92 

Dfscussfon 

- Combining Modal Responses and Spatial Coeponents 
in Seismic Response Analysis (Rev. 1. Februa� 
1976) 

This guide is applicable to facilities housing radioactive waste 
aanage .. nt syst .. s and subject to and as invoked by Reg. Guide 1.143. 

Reg. Guide 1.109 -

Discussion 

Calculation of Annual Doses to Han fro. 
Routine Releases of Reactor Effluents for the 
Purpose of Evaluating Compliance with 10 CFR 
Part so. Appendix I (Rev. 1. October 1977) 

The assu.ptions of Regulato� Gufdt 1.109 are followed in the 
analysis of annual doses to .. n fro. routine releases. 

10. Deltttd 

11. Rea. Guide 1.112 - Calculation of Releases of Radioactive Materials 
fn Gaseous and liquid Effluents fro. light-Water­
Cooled Power Reactors (Rev. o. April 1976) 

Discussion 

The applicable .. thods described 1n this guide -.y be used in 
calculating tsti .. ted rtltates fro. liquid waste processing syst .. s. 

Page 11 
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TABLE 1 (Continued) 

12. Reg. Gufde 1.113 - Estimating Aquatic Dfspersfon of Effluents fro• 
Accidental and Routine Reactor Releases for the 
Purpose of ImpleMenting Appendix I (Rev. 1,  
April 1977) 

Discussion 

The appl icable •ethods described fn thfs guide m� be used in 
estimating aquatic dispersion of effluents. 

13. Rea. Guide 1.132 - Site Investigations for Foundations of Nuclear 
Power Plants (Rev. 1, March 1979) 

Discussion 

Recognizing the site-sensitive aspects, the guidance provided by 
this guide .,Y be used i n  the development of site i nvestigation 
studies for foundations of facil ities to be provided. 

14. Reg. Guide 1.138 - Laborator,y Investigation$ of Soils for Engi· 
neering Analysis and De£fgn of Nuclear Power 
Pl ants (Rev. 0 ,  April 1976) 

Discussion 

Recognizing the s i te-sensitive aspects, the guidance provided by 
this guide aay be used i n  the laborator,y investigations of soi l s  
requi red by Reg. Guite 1.132. 

15. Reg. Guide 1.140 -

Dfscussfon 

Design, Testing, and Maintenance Criteria for 
Hor.al Venti lation Exhaust Syst .. Air Filtra­
tion and Adsorption Units of Light-Water-Cooled 
Hucl•ar Power Plants (Rev. 1, October 1979) 

The detai led project posftfon f s  under develoP�tnt. However, this 
guide is app1fclble to at.osphtre cleanup syste•s and, in general , 
the guidance provided .ay be fol lowed. 

16. Reg. Guide 1.143 - Dtsfgn Guidan;e for Radfoactiv�Waste Hanage­
.. nt Syst .. s ,  Structures , and Components 
Instlll•d f n  Lfght·Watlr-Cooled Nuclear Power 
Plants (Rev. 1, October 1979) 

P�pe 12 12 
Rev. 2 

. . 



Dhcuufon 

� . . .. .· 

Desfgn Crtteria 13587-2-LOl-100 

TABLE 1 (Contfnutd) 

Thft gutdt fs applicable to systtas and facilities that art as­
sociated wtth the control and aanaae-ent of ltqutd, gaseous, and 
soltd radioactive waste. (Hott: radioactive waste .. ans those 
ltquids, gases, or solfds contafnfng radtoactive aateriafs that by 
design or operating practice wfll be processed prior to final 
disposition. ) j2 

Reg. Guide 8.8 Information Relevant to Ensuring That Occupa­
tional Radiation Exposure at Nuclear Power 
Stations Will Be as Low as Is Reasonably 
Achievable (Rev. 3, June 1978) 

Dhcusston 

The design considerations, personnel qualifications, and plans and 
procedures for ens�ring that occupational radiation exposures will 
be as low as is reasonably achievable are in accordance wfth Regula­
tor.y Guide 8.8 subject to the following clarifications or excep­
tions: 

(1) 

(2) 

(Ref: Paragraph C.2) The design features discussed in this 
paragraph are described fn general te�s which aay pe�it 
several acceptable alternative design' for a particular appli­
cati�n. e.g., different types or �ounts of shielding. 

(Rtf: Paragraph C.2.g) Airborne monitoring equipttnt wfll be 
provided in areas to which personnel no�lly have access and 
tn which there is 1 potential for airborne radtoactivity. In 
adjition, area radiation .anitors will be p�vided in areas to 
which personnel no�lly have access and where there h a 
potenttal for personnel unknowingly recehting high levels of 
radiation exposure (e.g., tn excess of lC CFR 20 li•its) in a 
short period of tiM btcaust of syst• faflure or il!proptr 
personnel action. 

For guidance on the following Regulator.y Guides, consult the 
Bechtel Nuclear Quality Assurance Manual (HQAM). 

QA Classifications and Standards for Water Stre .. and Radio­
active Waste Co�taining COI!ponents of Nuclear Power Plants, 
Rev. 3, Februar,y 1976 

Seis•ic Design Classification, Rev. 3, Sept.-her 1978. 

QA Require .. nts for the Installation, Inspection and Testing of 
Jnstru.entatfon and Electrical Equip�ent, August 11, 1972. 

Control of Ferrite Content in Stainless Steel Wild Metal, 
Rev. 3, April 1978. 
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·Design Criteria 13587-2-lOl-100 

TABLE 1 (Continued) 

1.37 QA Requi�nts for Cleaning of Fluid Syst .. s and Associated 
C�onents of Water Cooled Nuclear Power Plants, March 16, 1973. 

1.31 QA Requfre .. nts for Packaging, Shipping, Receiving. Storage and 
Handl ing of Jt .. s for Water Cooled Nuclear P�er Plants,. 
Rev. 2 ,  � 1977. 

1.3� Housekeeping Requir ... nts for Water Cooled Nuclear Power 
Plants, Rev. 2, Septe.ber 1977. 

1.54 

1.94 

QA Requfr ... nts for Protective Coatings Applied ta Water Cooled 
Nuclear P�er Plants, June 1973. 

QA Requireaents for Installation, Inspection and Testing of 
Structural Steel and Concrete during the Construction Phase of 
Nuclear Power Plants, Rev. 1, Aprtl 1976. 

1. 116 QA Requirements for Installation, Inspection and Testing of 
Mechanical Equipment and Systems , Rev. O·R, � 1977. 

Page 14 . 
Rev. 4 



� 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

• 

Design Criteria 13587·2-L01-100 

TABLE 2 

ALARA ITEMS 

Descrf2tfon 

FACILITY ARRANGEMENT 

Facflit� la�out 

Check that equip�ent with contact 
radiation levels of Zone Ill (111 
Table 4) or greater 11 separated 
fra Zone II and lower areas by 
shielding or distance plus access 
barriers. 

Check that .. �or equipaent which by 
design accuau ates or concentrates 
radioactivity wfth Zone Ill or greater 
contact radiation levels fs shielded or 
separated f� adjacent active and 
passive equipient to .. et the applf· 
cable radiation shieldfng criteria 
for adjacent areas. 

Check that equip�ent co.partatnts are 
arranged such that radiation zona 
dffferences bttw.en adjacent areas 
art ainiafzed. 

Check that personnel access control 
and traffic patterns art considered 
to ainiaizt spread of contaainatfon 
durtng all facility operating aodts. 

Check that active coaponents in clean 
(nonradioactive) services are not 
located fn •adiatfon Zone Ill or 
greater. 

Chtck that equipaent subject to rNOval 
or replac ... nt has adequate aisles or 
area access and built•fn provisions 
(luch as aonorails, jfb cranes, etc. ) 
for reaoval. 

Chick that access to COipOntnts 
requiring frequent .. tntenance, 
in-service inspection, adjustaent, 
etc. fl fi'OII the lowest practicable 
radiation zone and not vfa a Zone v. 

Res2onsfbflfties !!2!! 

H 

H 

H 

A, N, PD 

H 

PD 

PD 

• 

· •  

* 

• 

• 
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Design Crtterta 13587·2-LOl-100 

TABLE 2 (Continued) l 
Jt• 
J!!:. Oescrfptton ResP!nsfbflftitl !!!!!! 

1.8 Chtc:lt that adequate space and A 
facflftfes are provided for 
clothing change stations out· 
side contaafnated areas. 

1.9 Check that all corridors and 
non�al trafffc areas are Zone I 

H ,  A * 

or Jl. 

2.0 Egufpaent Location 

2.1 Check that adequate sp.�ct h provided 
around equfp�ent to allow east of 

PO, CS 

aatntenance. 

2.2 Check that equfp�ent aatnttnanct PO 
envelopes tncludt estfaattd afzt of 
rtygtny requfre�ents and telpora� 
sh eld ng, if required. 

Z.l Check that laydown area requfrtMnts 
for equip.ent aro available. 

PO * 

2.4 Chick that equip�ent which requires PD, CS * 
routine aainttnanct, urvict, testing, 
or inspection, such as fnstrUitnts, 
SIIPle stations, or rotating cQ�Ponents, 
are located to provide aaxt•u. direct 
access. 

2.5 Chtck that tht clttr space for door- A, PD * 
w�s is a •fnt.u. of l f11t by 7 feet 
and that there is adequate acceu for 
personnel, tools, and COIIPOntnt 
rtiiOVal. 

2.6 Check that tqufp��nt .. rw�ys are PD 
readfly accessible. 

2.7 Chick that high radiation equip�tnt 
h located such that interconnecting 

PO 

htgh radtation piping ts •tni•fzed. 

3.0 SP!cffic to.oonent La�out 

3.1 Filters 

ChiCk that adequate space is PO • 

provided for ••f·rtiiOte 
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Desfgn Crtterfa 13587·2-LOl-100 
1 

TABLE 2 (Continued) ' 

I tell 
..!!.!:. Descrfptfon Res22nsibilitfes � 

NtiOval, cuk loading, and trana-
porting spent radioactive filter 
cartridges to the aolid radwaste 
area. 

3.2 P111p1 

3.2.1 Check that saall pu.ps are oriented PD 
i" a aanner that allows easy re10val 
fi'OII the lrtl. 

3.2.2 Check that adequate access fs provided 
for pu.p seal replac ... nt. 

PD 

3.3 Tanks 

3.3.1 Check that direct access and r..oval PD * 

space h provided for 110tors of tank 
agitators. 

3.3.! Check that direct acctss to active PD 
CCIIIpOntntt or •nways h provided 
tnto the upper levell of tank roou 
11 well as the l�r elevations. 

3.3.3 Check that adequate space is provided 
for tank internals cltaning optrattons. 

PD 

3.4 £vaporators 

3.4.1 Check that concentrates and PD 
dtstfllate c01p0nents are adtquately 
stparatld. 

3.4.2 Check that CCIIIpOntfttl which ICCU.Ulate 
radfoacttvity or crud, such as heating 
tubes, are ttplrated f� active co.-

PD, H 

ponentl auch as valves. 

3.4.3 Check that adequate space h provided PD 
to ellow uncDIPlicattd reiOVIl of 
heating tube bundles. 

3.5 Salple Stations 

3.1.1 Check that IIIIPlt stations for PD. H, CS 
routine lll!pltng of proceu fluids 
are stparated by shfeldt� or dfltance 

i 
' fro. other radioactive cOiponents to 

t 
Zone Jl. 
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Design Criteria l3S87-2-LU1-100 

TABLE 2 (Conti nued) 

Oescrfptfon 

Check that local venti lation (e.g. , 
a hood) is provided at sample stations 
containing radioactive .aterfals. 

Ventilation Syste• CQ�Ponents 

Check that venti lation fans and 
fi lters are provided with adequate 
access space to per.it servicing. 

Check that outside air supply and 
building exhaust systeM somponents 
are i n  areas no greater than Zone II. 

Check that general venti lation flow i s  
fro. areas o f  potential (or actual ) 
low cont .. ination to areas of potential 
(or actual ) high contamination. 

Instr�nts 

Check that i nstruments which require 
periodic attention are located i n  
Zone I I  (or lower) areas whenever 
possible. 

If instruments •ust be located i n  
Zone I I I  o r  greater, check that 
they art 1110unted so that they are 
readily accessible for •aintenance 
and calibration and are easily 
re10vable to a lower radiation zone 
for extended servicing or cal ibration. 

I f  control valves •ust be located f n  
Zone IV or greater, check that appur-
tenances such as EIP converters, 
airsets , and solenoid valves are not 
.ounted on thl control valve but are 
l ocated i n  a lower radiation zone. 

SLIIPS 

Chick that su.ps capable of 
•ccuaul ating radioactive wastes 
are located i n  zones cQ�Patible with 
radiation levels due to the contained 
activity. 

Responsibi l i ties Note 

PO, N ,  CS 

PO 

PO 

PO 

cs 

PO, CS 

PD, CS 

PD 
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Otsfgn Criteria 13587-2-L01-100 

TABLE 2 (Continued) 

Descrfptfon Responsibflftfes 
� SHIELDING 
1.0 Bulk Shftldfng 
1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

Check that shielding or separation 
fs provfdtd between radiation zone 
areas to .. et the radtatfon level 
criterfa for adjacent areas. 
Check that shielding desfgn fs based 
on conservative or .. asured radfatfon 
source ten., COIPOnent design, and 
plant layout USUIIptfons. 
Check that poured concrete density 
specifications are consistent wfth 
shfeldfng design basts atniaua 
densftfes. 
Check that concrete block density 
specfftcattons are consistent wfth 
shftlding desfgn basts afntaua 
densities. 
Check that concrete block wall designs 
aeet or exceed the atnfaua shteldtng 
requfre .. nts. 
Check that reaovablt or teaporary 
shftldfng fs  designed consistent 
with applfcablt radfatfon shftldfng 
crfttrfa for adjacent areas. 

2.0 Penetration and Ofscontfnufty Shfeldfna 
2.1 

2.2 

2.3 

Check that penetrations, such as HlV 
ducts and pfpfng, are either located 
·•tth an offset between radfatfon sources 
and accessible areas or are appropriately 
shielded. 
Check that penetrations are located as 
far IS possfblt above tht ICCISSfble 
floor elevation. 
Check that penetration shftldfng t s  
provided II necessary to .. tt tht 
radfatfon shftldfng crfttrfa f n  
adjacent accessible areas. 

N 

N 

"· c 

N, A 

H, A 

" 

H, PO, E ,  CS 

H, PD, E, CS 

N 
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Design Criteria 13587-2-LOl-100 

TAB�E 2 (Continued) 

Ducrietfon 

Check that seisaic gap shielding i s  
provided to •afntafn radiation levels 
in adjacent accessible areas within 
radiation shielding criteria l i•its. 

Entryway Shielding 

Check that there i s  no direct or 
near direct shin� out of shielded cells. 

Check that adequately shielded 
labyrinths or hatches are provided 
to l iaft direct and scattered 
radiation out of shielded areas. 

SYSTEM DESIGN 

Oeconta•ination �rovisions 

Check that radioactive syste�s with 
Zone V component radiation levels 
have provisions to flush the entire 
syst... Flushing capabi l i ty should be 
available even if the syste• pu.p i s  
i noperable. 

Check that •ajor components of the 
priaar,y coolant purification syste• 
where crud can collect up to Zone V 
radiation level s ,  such as filters, heat 
exchangers, etc. have provisions 
for cheaical decontaai nation, including 
low point drai ns. Check that aeans are 
available to take the decon solution to 
chemical waste area. 

Check that seal flush water i s  provided 
to puaps with cheaical or slurr,y 
wastes. 

Check that all  serviceable coaponents 
have isolating and draining capabi l i ty. 

Check that provisions are available to 
.flush potentially conta�inated · 
f nstruaent l i nes. 

Reseonsibil ities Note 

N ,  C 

N 

" 

M, PO 

M, PO 

M, PO 

M, PO, CS 

M, PO, CS 

* 

Page 20 
Rev. 1 

1 
� 



. . 
.. . . 

1.8 

2.0 

2.1 

2.2 

2.3 

3.0 

3.1 

3.2 

3.3  

. -

Oeaign Criteria 13587·2-LOl-100 

TABLE 2 (Continued) 

Description 

Check that fluah connections are 
located downstream of the co.ponent 
isolation valve on the inlet l f ne and 
upstrea• of the isolation valve on the 
outlet l i ne, and as close as possible 
to the inlet and outlet connections of 
the colftPonent. 

Check that isolation valves are 
provided on the flush connections 
and are located as close as possible 
to the •ain pipe. 

Check that all flush connections are 
equipped �ith quick connect/disconnect 
fittings. 

Remote Oeeration and Instruaentation 

Check that adequate process fnstrUIIn· 
tatfon and controls are avai lable to 
allow syst .. and coaponent operation 
fro. a low radiation zone. 

Check tMt fflters whfch accu.ulate 
hfgh radioactivity are deaigned �th 
the .. ans ei ther to backfluah the 
ff lter re.otely or to perfor. cartridge 
replace.ent �ith s .. t-r..ote tools. 

Check that probe type fnstru.ents are 
used on highly radioactive tanks con· 
taining two-phase .. terials. 

Leakaqe Provisions 

Check tMt tank overflow 1 fnes are 
directed to the �aste collection 
syst.. 

Check that sl udge tanks and air •ixing 
tanks which contai n  radioactive 
.. terials are vented to the respective 
building ventilation systea or the vent 
collection aystea. 

Check that strainers are included i n  
vent l ines fro. tanks contai ning spent 
resins or sludge. 

Res2onsibf l f ties !!9!! 
M , PO 

M ,  PO 

M , PO 

cs 

PO 

cs 

PO 

PO 

PO 
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Desfgn Criteria 13587-2-LOl-100 

TABLE 2 (Continued) 

Descrfptfon Responsfbil ftfes � 
Det1f neral hers 

4.1 Check that· de•inerali zers f n  radio- PO 
active systems and associated pfpfng 
are designed wfth provisions for 
being flushed with demineralized 
water. 

4 . 2  Check that strainers are located i..ed- PD 
iately downstream of fon exchangers. 

4.3 Check that drains and downstreaa M, PD 
strai ners are designed for full sys-
te• pressure drop. 

4.4 Check that strainers are fncl uded PD 
i n  vent l ines fr01 the de•fneralfzer 
vessel. 

4 . 5  Check that flush connections are PD 
provided at all  critical locations 
(such as elbows, tfes, valves) to 
clear potential plugs. 

4 . 6  Check that f l ow  i n  pfpfng i s  turbulent M 
enough to ••fntafn suspension of ffnes. 

5. 0 Floor Drafns 

5.1 Check that equfPI8nt drains are PD 
piped directly to a drai nage 
collection syst ... 

5.2 Check that provi sions are aade to 
re.ove plugging should it occur i n  

P!) 

drafn l f nes. 

5 . 3  Check that radfoactfvt and potentially 
radioactive drains are separated 
fro. nonradioactive drains. 

PD 

� PIPING AND VALVE DESIGN 

1. 0 Pfpt Routfng 

1 . 1  Check that piping containing radio-
active aaterfals f s  routed through 
suitably zoned, controlled access 
areas i n  accordance wfth pipfng 

PO 
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Design Criteria 13587-2-L01-100 
1 

TABLE 2 (Continued) J 
IU. 
...!!!:. Res2onsfbil itfes Note 

radiation classi fication as shown i n  
Table 3. 

1.2 Check that equipeent co.parteents PD 
contain radfoactfve pfpfng associated 
only wfth equipment within the co.part-
.. nt or that nonassociated pfping f s  
adequately separated. 

1.3 Check that where i t  1 s  necessary PD, N 
for radioactive piping to be routed 
through corridors or other radiation 
zone areas , shielded pipeways are 
provided to Met area radiation level 
requi re���nts. 

1.4 Check that long runs of expostd PO 
radioactive pfping are •ini•ized, 
particularly fn active coeponent 
areas such as valve galleries or 
pUIIp Ctl l s .  

1.5 Check that radioactive pipfny fs N, PD 
routed to take credit for sh elding 
effects of equi�nt or structures. 

2.0 Valve location 

2.1  Check that valves art separated fro. H,  PO 
COIPOntnts which accu.ulate or 
conta i n  radioactivity by shftldfng 
or distance to Met the applicable 
radiation shielding criteria ltvtls. 

2.2 Check that valves are readily accessi-
ble fro. floors or pe�nent platfonas. 

PO, CS 

2.3 Check that sufficient space i s  pro- PO, CS 
vidtd to faci l i tate valve and valve 
operator .. intenance, operations, 
and testtng. 

2.4 �'� Check that valves are not located i n  
radioactive pfpew�s. 

PO, CS 

2.5 Chtck that vent and drain isolation PO, CS 
and i nstru.ent root isolation valves 
are located 11 cloat as practical . to 
proceas piping or COIPOntnts. 
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Dtsfgn Crfttrfa 13S87-2�l01-100 

TABLE 2 (Contfnued) 

Responsibf litftl � 
Check that process valves are· not ·· . 
located at low points in  pfpfng. 

PO 

Check that reach rods or re.ote PO, N 
aanfpulators are provided for 
aanually operated valves that are 
required fn  potentially high radf-
atfon areas (Zone V or greater). 
Pipe Desfan 
Check that branch l ines having little 
or no flow during noraal operation 
are connected above the horizontal 

PO 

•idplane of the .. tn pipe. 
Check that thenaal expansion loops fn  
radfoactfve syst .. s are raised rather 
than dropped. 

PO 

Check that orfffcts are located on PO ,  CS 
vertical piping runs ff  pGssible. If  
located fn horizontal piping runs, 
use eccentric dtsfgn of the orifice. 
Check that reducers are installed not PD 
to for. a stagnant pocket, f . t. ,  use 
eccentric design wtth botto. flat, except 
at PLJIPS. 

Check that orfffces located fn horf· 
zontal runs use an eccentric design 
only ff suspended solids are present 
fn the process fluid. 
Check that lengths of rad1�actfve pfpe 
runs and nUiber of bends art •fni•fzed. 
Check that low points and dead legs in  
radioactive piping are •iniafzed and 
are capable of being flushed. 
Check that instru.ent and sensing 
line connections are located in  
·such a way as  to avoid corrosion 
product and radioactive gas bui ldup. 

PO, CS 

PO 

PO 

PD, CS 
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4.3  

4.4 

,. Design Criteria 13587·2-L01-100 

Check that welded iofnts are used when-
- ever possible to • nf•h• crud traps 

in  the .echanfcal jofnts. 
: Valve and Valve Qeerator Selectfon 

Check that full ported valves are used 
in  syste.s expected to handle spent 
resins or slurries vfth radiation 
levels of 25 •rlhr or greater at con-
tact vlth the surface of the pfpe. 
(See Table 3) 

Check that valves 2·% inches and 
larger (except butterfly valves 
and plug valvea) fn l ines carr,ying 
radioactive fluids vith radiation 
levels of 25 •rlhr or greater (con-
tact doae rate) are diaphraga, pack-
less, or have a double set of packing 
vith lantem ring. 
Check that all globe valves in drain 
l ines (excluding fnstru.ent valvea) 
2 inches and s .. ller are Y-pattern ylobt valve• to facilitate rodding 

f plugging should occur. 
Check that r.ote operators or 
handwhtell on reach rods are 
provided for all  valves, vhich .uat · 
be accessible durfng operation, fn  
l ines procesatng evaporator botto8s 
or spent resina. 
Check that presaure relief valves 
have flange connections to factl f tate 
rt8Cval for set presaure verification 
and calibration. 
Ch'JCk that valva operators are 
properly ttlecttd and Mtt the 
criteria fn  Table 3. 

Check that valve types are properly 
selected for their intended sar-
vice and envfron��nt. 

Res2onsibfl fttes � 

PO ,  CS 

M,· PO ,  CS 

M, PO, CS 

M, PO 

M, PD1 CS 

M, PD 

M, PO 

M, PD 
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Design Criteria 13587_.2-LOl-100 

TABLE 2 {Continued) 

;.. 
Responsfbf l i tfes Note 

Check that plug valves or equal are 
used on syste•s transporting resins 
and sludge, and on radwaste syste•s. 

s2ent Resin and Sludge Pf2ing 

Check that resin l ines are continuously 
sloped i n  the dfrection of flow to 
avoid potential stagnant pockets. 

Check that valves are located as close 
as possible to the spent resin tank roo. 
to ainimfze the l�ngth of the dead leg. 

Check that flow control valves and 
orifices are not used i n  resin l ines. 

Check that long radfus (1. 5 times the 
pipe diameter or greater) bends and elbows 
are used at direction changes. 

Check that directional changes in 
resin piping runs are •inf•fzed. 

Check that fluid velocity fs high 
enough to keep resins in suspension. 

Check that syste• design penaits flow 
- to be continuous unti l resins are 

flushed fro. piping, or provision i s  
aade for flushing a t  a velocity high 
enough to pfck up resins that have 
settled out during flow i nterruption. 

COMPONENT DESIGN (For ca.ponents contain-
ing radioactive fluids or located f n  
high radiation areas) 

Speci ffcatfons 

Chtck that aaterial requisitions specify 
the radiation environaental requirements 
for the intended aaterial application. 

.Check that equip�ent design features 

- . 

as presented f n  tht re���fnder of 
this section are included i n  the 
appropriate equfp�ent specification. 

M, PO 

� 

PO 

PO 

M, CS 

PO 

PO 

PO 

PO 

M, CS 

M, CS 
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Design Criteria 13587-2-L01-100 

TABLE� 2 (Continued) 

Responsibil ities 

2.0 Heat Exchangers 

2.1 

2.2 

2. 3 

2.4 

2.5 

Check that corrosion-resistant tubes 
of stainless steel or other suitable 
material wfth welded tube-to-tube sheet 
joints are provided to minimize leakage. 

Check that impact baffles are provided 
wfth tube side and shell side velocities 
l imited to ainimize erosive effects. 

Check that drains are provided on the 
lowest portion to ensur� removal of 
contaminated fluids. 

Check that where practical the contam­
inated side of the heat exchanger operates 
at a lower pressure than the clean side. 

Check that the aore radioactive stre .. 
i s  on the tube side. 

3.0 Evaporators 

Check that che.ical addition connec­
tions are provided to al low use of 
che.icals for descaling operations. 

4.0 Pumps (S..l l) 

4.1 

4.2  

4.3 

4.4 

4.5 

Check that pu.p casings are provided 
with drain connections. 

Check that puaps in radiation areas 
(Zone III or higher) are purchased 
with .. chanical seals to reduce seal 
servicing ti .. and leakage. 

Check that puaps i n  radioactive 
systeas are provided with flanged 
connections for ease i n  r110val.  

Check that electrical quick di sconnects 
are provided on puaps i n  high radiation 
zones (Y or higher). 

Check that painted surfaces of the 
puap ( i f  any) are painted with a 
radiation-resistant and dtconta.inable 
coating. 

H 

H 

H, PD 

H 

H 

H 

H 

H 

H 

H, E 

H, A 
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Oesfgn Criteria 13587·2-LOl-100 

4. 7 

TABLE 2 (Continued) 

Check that the PUlP has long-lived 
bearings and that lubrication is the 
permanent type. 
Check that the pump selection has 
considered the use of low RPM designs. 

5.0 � 

5. 1 

5.2 

5.3 

5 .4  

5. 5 

5.6 

5.7 

5.8 

Check that tanks in radioactive 
service are provided with sloped 
bottoms (•in. 1 inch per foot of 
tank dia�eter) and bottom outlet 
connections. Conical or dished botto. 
tanks with bottom connections are 
acceptable. 
Check that adequate tank •ixing i s  
provided to prevent crud settling. 
Check that each tank requiring a .anway 
is  top fitted with one of at least 
a 2·foot diueter. (If a manway 1s  
located on the side of a tank, it  should 
be -clearly demonstrated that ft  1 s  
necessary. ) 
Check that side •anways have 
eccentrically hinged covers designed 
to easily clear fastening studs. 
Check that outlet pipes have backfl�sh­
ing capability into the tank to break up 
sedi .. nt. Backflush capability should 
include air. 
Check that tank linings ( if  any) are 
suitable for the expected service. 

Check that overflow lines are lower 
than vent lines to prevent flufd from 
contaminating vent lines. 
Check that a permanent connection 1 s  
provided f�� insertion of 1 hydrolastr 
unit for attont .. ination of tanks i n  
Zone V areas. 

Responsibilities Note 
M 

M 

"· c 

M 

"· c 

"· c 

H. PO 

H. c.  A 

M. PD. C 

H. PD. C 
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S.t 

5.10 

5.11 

5.12 

5.13 

5 .14 

6.0 

6.1 

6.2 

6 . 3  

---

Desfgn Crittrfa 13587-2-l01-100 

TABLE 2 (Continued) 

Check that lap joints wert not used f n  
tank construction. 

Check that no backing strips were used 
on tank welds. 

Check that backing rings were not 
used on nozzle welds. 

Check that siphoning of l i quid waste 
fro. tanks cannot occur. 

Check that in-l ine filters with 
backflushi:f capability are provided 
for tanks w th a sl udge buildup 
potential. 

Check to ensure that tanks with 1 
potentially hazardous leakage con1e· 
quence are located over catch pans or 
within curbs with drain l f nes 
l eading to radioactive l iquid waste 
storage tanks or to su.ps capable 
of handl ing a potential spf l l .  

JnstrUMnts 

Check that ch .. ical seals are 
provided on sensing l ints on 
process pfpfng that -.y contain high 
..aunts of sol fds. 

Check that priaar,y fnstru.ents whtch, 
for functional reuons, are located 
f n  high radiation zones (Y and greater) 
are designed for easy re10val to 1 
radiation Zone I I  or lower for calibra-
tion. 

Chtck that f nstn.ents are selected 
which contafn •iniaal quantftfes of 
conta.inated working fluids; e.g. , 
pressure transducers rathtr than 
bellows-type pressure gauges. 

Res2onsibi l itfes � 

M, C 

M, C 

M, C 

PO 

PO 

M, PO 

cs 

cs 

cs 
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7.0 

7.1 

7.2 

7. 3 

7 . 4  

7.5 

7. 6 

� 

1. 0 

1.1 

1.2 

Design Criteria 13587-2-L01-100 

TABLE 2 (Continued) 

� 

Check that tool design has ainiaiztd 
cracks and crevices. 

Check that corrosion-resi stant 
aaterials have been used for tool 
construction (where appl icable) and 
that the aaterials and surface 
fini shes are conducive to decon· 
taaination. 

Check that tool design allows for 
flushing of potentially contaai nated 
surfaces (inside and out). 

Check the design to ensure that tools 
can be easily asselbled/disasselbled 
with si�le hand tools and that the 
design incorporates features to 
etther ainiaized installation tiae 
or provide for reaote installation • .  

Check that all  flush connections 
( i f  applicable) have quick connect/ 
di sconnect fittings. 

Check that tool hangers and storage 
areas are accessible and serviceable. 

MISCELLANEOUS FACILITY DESIGN 

Lfahtina 

Check that aultiple electric l i ghts 
are provided for each cell or rooa 
containing highly radioactive coapo· 
nents (Zone V and greater) so that 
burnout of a single l a.p  wi l l  not re· 
quire entry. 

Check that l i ghting i n  hi!h radiation 
areas (Zone V and greater 1 s actuated 
fro. outside the area f n  the lowest 
practical radiation zone. 

Reseonsibi l i ties � 

M 

M 

M 

M 

·M 

M 

E 

E 
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TABLE 2 (Continued) 

I tea 
..!!!:. Res2onsfbfl fties � 
1.3 Check that sufficient l i ghting is  E 

. provided f n  areas that contain rt110te 
v fewfng devices to allow their efficient 
Ult. \ 

1.4 Check that plug-in. accessible. E 
bracket hung. re.ovablt units 
are provfdtd for easy re.oval 
and rtla.pfng outside high radiation 
areas. (lightweight units are 
preferable for ease of handl ing.) 

1.5 Check that extension cord powered units E 
stored on brackets and cord hangers 
outside the entrance art provided if  
per.anent units are not practical . and 
the pre-placed brackets are provided 
wfthin the high radiation area to 
facilitate installation. 

1.6 Check that lo�·lift bulbs are provided E 
in  hfgh radfat on areas (Zone V). 

2.0 Cont .. ination Control and Coatings 

2. 1 Check the floor drains and properly M. PD. C 
sloped floors are provided for each 
roo. or cubicle containing serviceable 
co.ponents wfth radiation levels of a 
Zone Ill or higher. 

2. 2 Chtck that local gaa traps or porous M. PO 
seals are not used on floor drains 
fro. radiation areas. 

2.3 Chtck that gas traps are provided at M, PO 
tht c0110n sUip or collection tank. 

2.4 Check that concrete aurfacts in  
areas of potential contaaination 
are covered with a s.ooth·surfaced 

N, A 

coating for the floor and wainscot, 
which wil l  allow easy decontaafnation. 

2.5 Check that threshold curbs, cofftrdus, PO, A. C 
or other Mans are provided to control 
radfoactivt ltaklge or spflla .  
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TABLE 2 (Continued) 

Ita 
Mo. Responsibilities 

2.6 Check that protection fro• backfloodfng 
of floor drains is provided. · 

3.0 Access Platfon.s 

3.1 

3.2 

3.3 

Check that equf�nt subject to routine 
•aintenance (defined as at least once 
per year) has per.anent access platfon.s. 

Check that direct access to active 
co�onents is provided fro• loY working 
platfon.. 

Check that a.ple space is  provided on 
platfon.s for accommodating safe 
personnel .avement during replacement 
of co�ponents (including the use of 
loY necessar,y .. terial handl ing equip· 
Mnt). 

4.0 Remote Vievina Devices 

Check that in high radiation areas 
(Zone V and greater) where routine 
visual surveillance inspections are 
required, remote viewing devices are 
provided. 

5.0 T!!porary Shielding 

PO, C 

PO, CS 

PO, CS 

PO 

M, PD, CS 

Check that when shielding is required N ,  PO, C 
and pen�anent shielding fs not feasible, 
sufficient space and supports for portable 
shielding are provided and the structure 
11 capable of accepting the additional 
loading. 

6.0 Insulation 

Check that piping and c01ponents PO 
requiring frequent (once per year 
or greater) access for aaintenance, 
inspection, etc. uti l ize quick re10val 
i nsulation wherever practical. 
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TABLE 2 (Continued) 

Responsibf l f tfes 

1.0 Plant Services 

� 

PO 

cs 

A 

E 

c 

M 

H 

* 

Check that servfces such as electrical M, PO, £, N 
p�r. water respfrablt afr, and 
ca.pressed air are available reasonably 
close to radfatfon work areas. 

Lea end 

Descrfptfon 

Plant Dtsfgn 

Control Sylttlll 

Archf tectural 

Electrical 

Chfl 

Mechanical 

Nuclear/lfctnsfng 

Itt. to be completed prfor to trans•fttal of 
general arrang .. ent drawfng to cl ftnt for 
fnftial review. 
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TABLE 3 
TYPICAL RADIOACTIVE PIPING CLASSIFICATION AHD ROUTING 

Exposure Rate at Acceptele 
Contact with Pir Radioactivity Radiation Zone 

Surface {•Rihr __ Descrf2Uon Routt!!SI• 

Nonradioactive J ,  I I ,  I I I ,  IV, V 

0.5 Sl1,htly 
rad oacthe 

I ,  1 1 ,  I l l ,  IV, V 

2.5 low radioactivity I I ,  I I I ,  JV, V 

25 Low to .oderately 
radioactive 

I I I ,  IV, V 

100 Moderately 
radioactive 

IV, V 

>100 Highly radioactive V, VI,  VI I 

• Routing of nonradioactive or low radioactivity piping i n  high 
radiation zones should be ain1•1zed. 
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� 
Desfg! Dose Rate �.,... 2!r liOurJ 

I so.s• 
I I  0.5 to 2.5 

Ill  2.5  to 25 

IV 25 to 100 
v 100 to 1000 

VI 1000 to 3000 

YJI uooo 

Oesfgn Criteria 13587·2·l01-100 

TABLE 4 

RADIATION ZO�ES 

Access Dtscrfptfon 
Uncontrolled, unlfafted accesa 
Controlled. l fafted access 40 hours per 
week 
Controlled. l faittd access 4 to 40 hours 
per week 
Controlled, liafted access 1 to 4 hours 
per wttk 
Noraal ly fnaccessfble access durfng eaer· 
gency 
Noraal ly fnaccessfble access durfng ... r­
gency 
Locked barrier to zone 
Noraal ly fnaccessfble access during e .. r­
pnc,y Locked barrier to zone 

• Oesfgn dose rates fn  offfce spaces and other Zone I areas which are 
continuously occupied 8 hours per dl1. 5 d11s per wek or aort shall 
be less than 0.25 area/hr. Corridors and other Zone I areas of a 
transient occupanc.y nature shal l be btl� 0.5 area/hr. 
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