oFEE §Y 257 ZIY FYYEAY / 2006.9.13~14]]

UYWAY HYIE HETS Y WINAY B

24 7l (2Istehatm)
HA7| (HRUKHATA)
2EE (QUstoHatm)

LM B
BB AU HENH, &5 (22 €Y R A%, 45 23714 5o 2 o|gelr 1
Mg 7} Z7H8HR G Sl Ak A 4Y 5

A& sl RA|9h 2 A% =Holziokd x5k
e duho] 7 F2, gk, 43, £ gL B3 dX T2 /A4 Ry 54
A7 87 TeFst BRES kA AAE 4 Qs A4rh B 4 ok #A QaEEay 94
A sEol #d el Aol o]2= WA H7 B Ao AR 7l diet Wilo| Zoiwa
ot dutdez Ast WAy #2718 A8Y AL oA ‘T:*ZHE olFoA =l AA, HAEAZ
2 (TA AR R A4 B7h B, ARY A4 (B AL A8 27 22 2 A4
A1), AR, #7118 AR 29 (W71 8S v Lk 7‘1%3}% 2 %) A, 2UEHY (X8
A fATE] B ohlgl AlAg o] 011’*‘413 AEFH=AE U] o] o7 714 dolg g
Zod 24) oA, F4 (79 AL 2 23, HE AR A=Y AY)Sold wAE 4a
712E& 7te] wha Fghe] XjolE Holrh 13?94 37, 1508 9] |2 A (pre-closure) 7] 7H& 71yt
A7 ol RoF o] o]F 5.6 W 271AM 717, 1009 AR AM, &9 2 & g sHel
71ZE, 343 oju] AgE Hr B B3 vz (qroF Wastchd), 281 uhAute @ 1099 W)
71Z2ke.2 Y o] Ak [OCRWM, 1999].

AN H7]18 FoA 22429 gred 208% %} 7] E(transuranic radioactive waste) A} A4
I GEND o A5 BB ol 58 & sl AEFEARY AAAE ol g
LE H7SL Lmo v avtel R whx| EAL zhe AEE7]] BAR 3 A3} X2
AH2HY &= (disposal wnneh)ol] A Hch #7120 A U AR zjo] =W ?—J‘?l’i, =2
%{}94 ?:Fru‘— SlEY. ARG F99 2xE AEAG weba Zolzt vk A9, wHE,
ot o2 S7FEAE HEYolE 39 ALgg TEste A A2 A %-%
71 HOH HSAAA Y] 2271100 CTE 29312 e A stxjnt njZo] AEAETH
AZANE LA o B¢ A7 =(storage drift) 919 2=7} 150 TS 278t How
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o i
P (BH WA D B WA F7) 2 5), TelT FF AR 87 (

AP T A BEe SN £ Gk AF HE Yo B3 42 AAE A4 T Bag 8E
olc. wehd BIIAATE o] AT A S WA F RASAHS HAS ALl uix 4
ZYHOZ AUSLE, WA W71 E HEAe] G AACNN 58] FastA Lelsjor fiol

2

2. HAHEHIIE M2 H'E

ol A 19719 |4 WdAL7} 7Hg Foll Aom 200539 69 29 BRE 17]7F 7
Ad ol Aok ALY W71E YAFL 944 1717 A7 150 EH(EFE 200L) F=2A B
61,000 Eo] AAYAAL o maFo|th. F9), AF2, 4 So2RE WA WA 9718
< A7 eY ol AFH dom, Ed 6500 £ o4t AHEEH AR HA| YA EHL
ol dAl Ag=oidet. @ dule A58 1T o F-AEH #H71E9] %3¢ 2008-20141d
2283 A EHARS A9 2006200890 Ao o]F Ao dELh YA £ Y
AL Sl FFLH AL 2008370 F-AEY H71E AEHS vhAstL 1DAZ 109 EFo)
et 28E AAISHE olF TAER 80t S W7 B ARY ALz Ut 1ES WIS
724 20169 7HX) FLAFAL(IRA 2000 &, HF 2%E §3He ALY Agor Yot

21. S-NEH MEH H1d

T-AEH W72 SAALL 19409 v=o A HF o] A= o] thgFd HEHo|
AP A A A2 F2AE Pdo] £2 wEu Qlek HF A E(shallow land burial) 2]
3%, AEH| ERA(trench)F 3L o] Rl H71ES W& F 232E, Wty 22 I Ad
I & HEE ARESt felEEY F&E Adshe WAtk F2HE Fal(rock cavity
disposal)ol M= HAEZE, B4 &2 AEF20) d71E8& AR dot

T-AEH PAHHZIE AT WA AN Bt FastA LT e BrALY HA
THY FaAGoRE FREY B AQTA 9 JUAFEH 247 T}t 2E Ro)of
f40] FastA HEHL U1, EF F-AEY Hr1E F 40%E A BEZZ ARo
A8t} whg-3to] WA 7= CHa, CO,, HoS9F 22 Bl 7hA dejn AR E 9718 =30
A2 9712l " 3719 AEste] AshhgE doA WAPAF|E 7k Fol Aot E3
radiolysis of 9Jgh 7h2 WA} WAMY FHZ g 7k MAE AAE D ok (84§, 2001].
T2tA w718 AT ol F WA He stak T F/1FE o ol Hus] 2L
+ e VAL A8 SAEHEE & "art gl

ol

N

2, 1&9 XNEFE MNd

A71Hel 27 AL AL G2w AR LALY £E7IES BAY ASFHAR o
% 36,000 HM O 2 oj7]of F42 wrido|A WAISHE PWR AL F 3227} 20,000 0] 0]
2 wHadA WSt CANDU A 3327} 1600080 & Rolch. 7]1% PWR Ag5alad
A% A2E7} 45,000 MWUHM ©2 404 $<b0] W2t7)7he AR b xEahs Aol 1
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2H7 i e HEY o] DAY AR KA ARl ko] 714 UvHel whgolet
T ok BRAANAAFLKAERDA AL olg] 714 HRojers FH 71&
B7HE 3 PWR3} CANDU AH$ 78IRS Relsl A ojo] Aisio] 2t 4287 ARed vt

i

i)
o o,
I
£
=2
R
o

of FHoZ FHY ARF) ANHE AL 712 HE AU o] AT ¥ AHHEY 5,
1999]. o122 71 Z7 el utet 2|5t s00u] o] HABHE FHY ehue] HEAE AMs: o

o} [Kang et al, 2000].

Emplacement-Panel

ShaR (Upcast) Excavation-Pane| Shaft :

(Escapeway and (Upcasty ]

Waste-watcr Pumping {Eseapeway and ]
Lines) Waste-water Pumping

Lanes}

UPCAST SHAFT
COMPLEX

Canister

»»»»»»

SERVICE SHAFT
COMPLEX

L o _ ]

Figure 1. A conceptual layout for high-level radioactive waste repository
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HEA] 587125 o8tz §AHojo Bk,
ol RE BE| G2 WALWUS AAHY Yo 8D 4 Uk Fa 4A 7z e
Ze:
- 712 AEzgol ANS TN Mg AY T 3] A2k A4 SYHOE fA% o
- 9712 AME UV HRE $7) NAY (F YR LGk (Figure 2)

CD: Construction Downcast
Cll: Construction Upcast
WD Waste Downcast

WU Waste Upcast

-« Intake
«-4  Return

R Regulator
D Daoor

Figure 2. A conceptual layout for radioactive waste repository [McPherson, 1993]

« H7IE AEE A% P2 F7) ALHE g2 29gth (Figure 2) (o1M& AAZHE
SN AR Z3Ete] F2E A BREEe ARS AT 3] BE Yo 24 ==
2 g Fo= AHANGE LHAA] FEE T 5 9t

« o F7F ¥ A =(open drifts)9} $Eo] @4l F7} (rooms)o A F A F7IEE 60 fpme 4]
SHHMSHA-30CFR75.326).

s QAR E ARGSHe 324 A oA Aa VS A&y A o3 Zo] MSHA
L AHEE S Qlck
Qr=Q +Q +..... + Q.

(MSHA-Policy Memorandum 81-19 MM)

Qr =& 48 3=k

Q = 98 A7t Ane| FEFL A4 o 28 B 100%.
Q = HA |7} thgo2 BEd /M o 48 7)Y 75%.
Q, =t Fu)7t Hao WEFE 1A o 42 TP 0%

s 2= 557} 0.1 WL (1 WL °F 200 pCi/l)S Z3t3}ed 0.1-0.3 WLof| H{F=3 of 37§ oot
Y ARt BFAY (breathing zone)ofl A FEZA 0] o]FojHofstT 0.3-0.5 WL #E

Ho
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27 g3 o dFduitt HE &Ho] ojRojAopatn] AT |27t wetop
(MSHA-30CFR57.5037). 3t 2719 & 3 stolld &=l AAAS WolAe Sertad
wigol 219 4 Yone SuWY 7o A
g 28 7T
1) 2& oA A8l 125 cfm/hp.
2) AAd (o" AlgtolER] 7P wo] &5dhe Y
4 F71&Es 60 fpm o] FUIEE: YHEHOR
- 271 278 (97] && 7)) - 3000 fpm
- 2HF £7 B2 stolE A9 - 1400 fpm
TE 7ho]= A9 . 2000 fpm
A3t 7ol A atEE B7] Hol tist )£ A HEY B0l XshEatd fARs7] miiel
o] WA #7218 Aego] e AAY vla FAF ehd- 74l = (Mine Safety and Health
Administration : MSHA)?] 71&& & £ 9L Ao g Hoh

&) @ 300 cfmy/person.

Z_‘
o zahslx) gtk

e
¥
Dlo mll‘,!

3.2, &9 U™

3.1.00 HEE #7144 7|52 derdo g A3 W7 2HE T A 28 U|FE A
o 7lEdo T AgE RE AT Brle Hd B 4 $Eu gA ZulS AMgE
A 28 87| siN ZHEN 1 FolA o £ 2L AR Hrk o] 28 |F
2 AR AT $ELA, BH, 8E 7bA 59 55Ut 7|EA S 20 g W
& 7)ol HAT EFE o] B g
HEg ML A AMR G H7]E A
o3 2t7] Ei= A Beo|u

ok
Hu
2

°

-t

g A Boe) 28 Wl AL O Fulo] dalH ReHT 20 BrIFS 4ES
Sl= Auj= ) Z2FQ] Aulel & 2gw|u AMSE AH7F 23ECh a8 BF
(air leakage)2 1A 10% } ofju] ZLrigko] Hrlglojol Fht} Table 12 ulat2] Waste Isolation Pilot
Plant (WIPP) 7o A& A 2gS A U37] HsiA 278 28 7F 422 HoAEH
(Subhash, 1987). 2712 A% 3 A HYFD QAN B Hagel 815 54 AA
el g5ie AdE = U=EE AT
F ALXN AT v)g e R ZHE (Table 2). ot
o) A F (i lakagey SI%F 10% o o] B71HE WA b4 el ol AEALS)
717 B oF dEleg |AE RFo] dolg FEo] §lv] wEolth

¢
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Table 1, Ventilation requirement for construction in WIPP

L Units on | Unit in HP Total Design factor | Design reqmt
Remark
Equipment hands use each HP (%) (cfm) ¢
185 1 23,125
E;Mfcz?f)s;“)s 3 3 185 185 - 0.75 17,344
e o 185 0.5 11,563
EIMCO913LHD
. 12,500
5 CY) 2 2 100 200 0.5
Scissor lift truck 1 1 82 82 0.5 5,125
KUBOTA-L245 4 3 25.5 76.5 0.5 4,781
tractor
Compressor i 1 68 68 0.5 4,250
Lube truck 1 1 82 32 0.5 5,125
Service truck 1 1 82 82 0.5 5,125
Scaler 1 1 100 100 0.5 6,250 Estimated HP
Contmuous‘ miner 1 1 400 i i 5,000 For cooling
(electric) only
Forklift (10 ton) 1 1 82 82 0.5 5,125 Estimated HP
Subtotal equipment 105.313
cfm reqmt
. 300 cfm
0
Operating personnel 20 cach 6,00
Shop & fuel station 20,000
Construction air 131313
reqmt
Provision for
leakages (10%) 13,130
Total 144,430

Table 2. Ventilation requirement for waste storage in WIPP

Units on|Units in| HP | Total | Design Air Requirement Remark
Hands Use | Each | HP | Factor (%) | CH Only | RH Only | CH+RH
150 1.0 18,750 9,375
CH transporters 3 2 150 150 0.75 14.063 0375
8 12,000 forklift 2 1 100 100 0.5 6,250 6,250
v U/G STN. tractor 1 90 90 0.5 5,625 5,625
=]
& ff;:gp“;‘: 1 1 50 | S0 0.5 3,125 3,125
EIMCO 913
LHD 1 1 100 | 100 0.5 6,250 6,250
RH transporter 1 1 250 | 250 1.0 31,250 31,250
E RH forklift (45T) 1 1 250 250 0.75 23,438 23,438
@ RH forklift (20T) 1 1 150 150 0.5 9,375 9,375
=)
& }:::;i‘f: 1 1 50 | so 0.5 3,125 3,125
Drill (Electric)
Subtotal equipment 54,063 67,188 107188
10-CH
10-RH
Waste personnel 105-RH 3,000 3,000 4,500
+CH
Shop and fuel station 20,000 20,000 20,000
Total 77,063 90,188 131,688
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3.3. O/ WIPPS| Z2 37| AlAHD AM of

WIPPE ©] 3 ofju]x]4 (Department of Energy)o] ARSIt BlE 2 ety WA #7]&9]
Qb AE-E AT AF ALY M Ha) AT zRA T} of A2 vl Nevada
Calsbad 3 Delaware 220 21x]3] goo] 1980 tf % AMo] AJatg o|F HEgoz A
B BH1e A% A, BU FY 9 87 S AT 20008 R E A AR
Zkch. WIPP #)3} AL 2|3t 650m 742 AZAEE 4 Ao 52740 osiA &4 Hrh (Figure 3)
1) A4 2 FE G 547 (C&SH Shaft; 27 12 ), 2) H718 +2%78 (Waste Shaft; ©] =272
234 g7 N5 ARATA s SubA 7T, Bl £A7 YollA ofeiZo 2 AL @
719 B85 A7 19 ), 3) ¥l7] 427 (Exhaust Shaft; LG +7]19) &2 reumnd} HAH
T A7 14 f), 4) U7] 423278 (Intake Shaft; A3 278 Y7171 F 37] £217%;

on
ales
o2
=2

in

it
N
4
i
o
J

|
47 14 fi).
67 A2l A4 Al $A 417 oo 3eE 29 09 5 F 4] (centifugal
main fans; 450 kw or 600 hp/ti), HE 2 dZ= 279 %72 HEPA (High Efficiency Particulate
Arrestor) BE A (Z2-e L BEoA 50%9 8% 582 24E), AF7] ¥ (damper)2t
22]9} (isolation), €] vlo|gjA Au] 502 o]Zo| Xt} [Subhash, 1986]. HEPA ZE| A}A|<] A3t
AL gdury oz 0.3 uto]laE B}l IAY 7L JAE 99.7% AATCH

Storage Panel
2 ¥,
RN

Intake
B Rehian
& fo0y

B egulntor

= 27 (booster fans), 7] & (doors), T7] =4
(regulators) S} Z+e 3H7] A 2 MulE Apgsle] 289 4= 9t} Table 3 & F ZRE g
AR g 3| Helg HojEo)
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Table 3. Airflow rate for storage and construction shifts

Storage shift (cfm) Construction shift (cfm)
Waste shaft and waste shaft station area 50,000 50,000
Waste storage area 132,000 55,000
Construction area 55,000 145,000
Experimental area 85,000 85,000
Total airflow rate 322,000 335,000

e 24T 18 &t d AAo] Beld 27 2o oaid 29EY] giel, AT - s
3719 & EH o2 ARMESE] $jalA gr|Ajol71Eoe] 2 SRz w2t ArAHE Y. 23A g2
EX FHEE 3719 dfEo] B 2829 BA A Ago] ARl 2 5 U=E s

HEPA ZE|RZE& HAMY ZYEF AAdof ojsiA e e Bg WA Y=t =71 vl
AR 2 TRt A 538 o A5Hoz AEsHA =Holdrh w7l AL AT F=
370 BERER &7/ AF71F (175 kw or 235 hp/d) 17]<} Az =0l Qe 2709 8 YA E
St (Figure 4). BE{ BT 215 Fto] 37132 60,000 cfm 74| ZrAEEH ol £ AF7]|E
(main fans)o] AR oH] Hol Qli= A2 &30 Hejn=g§ AF7|7t A5atA =7 giolth
of A|AF-E ZaH wj7] 7| QoA Bf PAYS LHEH] W71 7E B3 di7|2 whAy Ut
Aol A & 4= Uk W7l 23L& FA% FaH T wi7] AF7)e gEo) 4XH 2o
(isolation)¥} £2] Wnlo] &34 HEPA Zej7tx] £ 82 Iy =] ¥ 3717t 712 U7t
+ Yol dAsHA] gA "ok (Figure 4). ZEHEE 2Hg Mol AEY 244 99 o4 4371
(boosten) &2 ZF AXNIL ZAaE F7I7F A8 NS 3 A€

AMORITORED
RYACK

PILTER TRAINS

}

HEPA
LA

m‘ sreliiice
e iin

-

HEFA

XHAUST FARS

IBOLATION VALVER

AIR FLOY IN BYPASS BUCT
PILTRATION MODE INURNAL FLOW

EXHAURT SHAFT

Figure 4, Filtration system at surface
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+ 10CFR20, "‘:‘U\} (radlatlon)oﬂ cfj 3t
« 29CFR1910, "3} otd T
» 29CFR1926, "AA o+ W 2

+ 40CFR197, "3129] 97|89 ] 9 AES 9 WAy 44 =3

)
e
0
o
R
rlot
,\,a

¥ 1A
}*E{l] *}0]91 d4e 4 (bulkheads)} ©]%# (double doors)2.E o]F
=9 Aol A LSk gE VA E YA F-AEY 7%-5':%34 2 710l A84
E9 Mg A ARG ol EYL 7Hx L A E3 o]RAL F71Y HEaHE
7] el dod = 9lomg W AFst ke kA F Z1EArE 289 Aot
7188 H718Y dx ¥ EAd] 3 Azl F7E 7FEA7] gE (&EA
of ukel 100° C o]3} ~150° C), L&Y H7|E ALY AL fof ddd ASH dE
et AXRE 37 ¥4 210 87 gt} o] Ty AE B sheshAl
ghA = Wb Ago] @ a3k 2 = Qi) Table 4 = Yucca Mountain Siteo| 4] AFE-T &=
Holgtl [OCRWM, 2002]. ‘@Z}A]/\Eﬂo( WAE A AAE A9 72 AA"
Eook st} 192 ohg A B 2] Fasith a9y e A2
%’“732501] &N F7ILEE thA] B2 ik o) AuEHER 2ro] mE
71 AAE7 = v ofHe EAolth 1yug B4 AR Yo dAst= B3
off & %ﬂ L= HELE AXEIA B4 MR A8 F71%S A4St 24 of Tt

2K

> o Ay 2
mgobtiri‘,‘igﬁrﬁoﬂ
<o P W X -
HN-&&’{EE_‘&
g K

ftlo

o]

|

X
N
m
. Tlo ofw

e P orlo o ot 2
H1 o
N
ol

Lo H
JZir‘
o

i
X
ol
h)
of o

O

Table 4, Proposed temperature criteria in Yucca Mountain Site

Item Temperature
Human access maximum temperature 48 °C
Human full shift occupation (8 hours) 25°C

Instruments, monitoring equipment, and remote access 50°C
equipment limit
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42 HIIE HX = &7

AN AEE 9% W] 27 AN AN Y& DS uet Wskdch A% BF ol
A 8715 BHA A4 AARIA AHE B AT PAH AT 3712 FIFHL 22
BE £E2 2FAT WS AN A Aol AN AE g Lu7 ) 2ol AT ¥
olfo] UEE B71Z Fol SR Hofof Sk (Table 3). HEF <ol A3Ahst 7 w7188 AR
Fol Bl BolM QutEo WAEE Ao oF 70%E Aok Ttk (IF S, 100Ce] LE
£ 70% AT VR 30°C 7h B). AN AEeIH BAFS o712 ek vlabaieiel 2L 4R

a7 ggsty] Y8 2AE 4 glojof dttt. ol FAY WF Wik 87 E I LEH AL
= F-AEN AEFE fE B4 5% (raise: Figure 5)7p BR3tn o] $7iko] 4Ad
712874 AR o] AAE F71E QA o] @i wiste] 2ol rhssitt. &, A &4
of Ae F AV F FNFE Mz HE BV Wt 43E & gl

43. HX| e EHE 24

A AEWY 7] 2xE 1Y HW71EQ WA S o3t dut 2= F7H2 s ATkl
Aol wat 27)ebA =k 22nE BAA (pre-closure) 7|17 B<F AR 3719k 2 8] Aol
A AX BERe] EHEAL dEsted AT 5 e FARYS T avt u o B2Y
.o MALg A8 (Computational Fluid Dynamics; CFD)& ARS8 238 2 olth. Qg 7]e]
o3t 4 AAFL 299 4SS 2FsH= gutolA] BAYsH= YA E (thermal conduction), B
(thermal convection), Y2 A} (thermal radiation)& 2424 Z2AE 4 Uk Hydd ZdE o]§
sto] HAA 775U @7 AXNAE oMo HEA ojd FFL 7AeA] gl
(simulation)d &= QT o] AL 1 PBEoA o] Lxot d AAFE AET 5 Utk AAA o7t
YA ZHE At 8 7EHE 2452 AXBY (emplacement pannel)o]] BEH = F7]2HF,
o Y79 AR YL (emplacement drift) F919} eFote =, wdl Jpe] ¥V & Fol ol &
ol AZol AATY 2UE olsie] WIS AT 4 Utk TH AEEIE SOz W
T AYA £Hoz viA T AAA | watE FARIIE 2 WAt A A7t &
ULBE o] thFt B4 Fasict

-

2l

b

_.l

Exhaust
eeedd Shaft

i Intake Air
2 D Shaft
ST S _-Emplacement Drift

intake Shaft

e lsubstion Al Lock
Direetim of Developement
Exhaust -
Connector ‘:\a‘“‘)
oo
intake Air
Dift - intake
Retumn
R Reguiator

Figure 5, Conceptual design of the Yucca Mountain repositary
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4.4, O]= Yucca Mountain SiteOl|AM{2] &t7] AJAEID} AlA of

|H

Yucca Mountain S 0]k NevadaZ 2] Abdtofl 9)z}8kc} &7 Yucca Mountain Site:= H-& 1L,

%5 W, & W= E L Sl= (Figure 4) Exploratory Studies Facility (ESF)YF A% Argjo|n
Uz ofg A AL 2ehe ARG AR tieF 20109 HHE oF 30-40A7of] B A A
44 45" o Aol Figure 5 = Yucca Mountain X£3F0] MIAAE A 1 9o,
7Y% (main drift), =278 (shaft), ¥ (ramp)Eo] Lo EAEo] Qlch

A ool A AMT A BFL2 24z SYHQ g2 o Mz 2ejd o o|rt.
71 7_}211-_% z].;z." 3‘;}71 /L]AE“_‘,J_]- @) 1 }‘SJ_EE 3‘5:}5{;}_31_ o] ou;] HEPA ma Al/\E‘ﬂ.Q_ k]j]ﬁ]_o:] u}ol:
o A B 289 A9 FARAL AT Hoh AL 2ok 5 A% Y AL
H71E A% B85S WelshA goo ALsM A HesE stn £ 5o 2l A ¥ (isolation
air locks)& AL&31H 94 B Rolth (Figure 4).

V7] $AAT YR B Sole AN Bl B3 A% F JER pijuch £ A
Sole P71k AN ARE $ULD U4 of A Foo] YA vy A= Fe Sojzit,
AR A= RAAR] % o R fRlEE FUFe 3] 2W7E ARl 2™ EL AR x|
A 71Eed s 7198 T AXNBE B U @Y $AEE 53 AR A= WUt
5 W7] 7Y%= (exhaust main)®} Wi7] Zo 2 Eoj7A et F wiy] BFER Eojzt F7)E wiy] A4F
BeE Ay wj7] &7] A4S FolM ABHCE Yo A "oy b ujy] $27 E ARH=
LE7L 2 0% wy) AEV7F ABA X A ek 2 wy] A Zo] o 2 £ B9
(negative ventilation pressure)E& AR Z 02 AZ 7AEoA] F vi7] =8 T77t A SYE=
AL g Urk EY o] F AFAE HEAW D A a7l At U ¥ 4 dgoz
%’—7]31:_&1 o{zﬂ};xl }_zﬁﬂ 2 oh;].

|

N

O

¢]
rﬁ l-N

Table 59} 6 = Yucca Mountain | £2+o] of|HH 2|3} 87] A Ao Alda}t z 2| SofA 2] 317
£ HojEo [OCRWM, 2002]. 3+H, Yucca Mountain Site 3+7] AJAHE HEZ 2| &0 &2 BE

=
dashs #EE TS AAT 5 A=F dA=H ok

Table 5. Proposed ventilation facility description in Yucca Mountain

Item Detail
Number of ventilation fans per exhaust shaft 2
Total electrical power for exhaust fans 10,000 HP

Table 6. Proposed ventilation airflow rate and velocity in Yucca Mountain

Airflow rate/velocity 7 Air velocity
Exhaust shaft 800 to 850 m®/s Minimum 1 m/s
Emplacement drift (70 % 3 .
15 m"/s per each Haulage mains and ramps 6 m/s
heat removal)
Emplacement drift (blasting 3 .
. 47 m°/s per each Exhaust main 8 m/s
cooling)
Intake and exhaust shaft
Intake and exhaust shafts 20 m/s ntake and exhaust sha 8 m/s
accesses
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5. V|52 mUED 32 LHoAMe 7| EHst
5.1. 87|3|2E 9|8t Hardy Cross sHAd

deh ZF AR QoA AQ $r|eo] AYEHH DA FVFE agshe Ao FHd HF
7] 8522 F71E 2uisly] YA sr)EE mdfgo] sgEojok gt BY|IEE 4 st=Tl
AolA TH AL 37 AAo] AW FrigdEe] Buivt E2 3] Bufjo 712E Eot sHAT
A8t 7] A AT} 2L HAI 2 AAHoME TI|FE 712 T #40] ¢ Hsith A 29
23 371%F 2l I2 WY 2} branch Ago] wat GebAch A A9 (32 ZYoA= branch
B gAholiAe 28 g2 g AL 722 7ds] ALE 4= St

Atkinson F7|F9 2713 YR F1 FRLS AL S 129 AR gtor 25 Ut
= ¥4 2APEE H2E AANRT V132 e Y FaEE ZRaMA 7P dE A EHe
314942 Hardy Crossol]l 284 /i =lSith. Hardy Crossofl 28t #7] 32 W] 202 branchoj
A AR B, 0, B £ B2k Ao dhm gkeF 1T gro] A9 g (Figure 6)ollA A&7

EHTMI B AYIHo) Wi H¥r) AFH (working poin)ld AQ WE HE 0, FT
PR e 22 4o] 4garc

Q=0+ 40 M)

ol Al olA Figure 694 i e} Zo] AQ gh& 3= Aol Wk 122 Atdnson] A5
e Agshe tha} gol Hek

P = RQ, + 4Q @

Y22l A5 87] AAYNAE Hardy Cross £4o] A4ZAHOR AGHT YT thedt

B
o] Foixrh

_ —2.(RQIQ)-FP,—NVP)

ae Y. (2RIQ)+S,)

S7)4] P 9 NVP = 212} mesh <bo]l 2R3k HE7]93} AAB7|S BASIT 5 = A% S
A% P-0 S4TA 71870/},

P Fan Working poiut
- <

Fun Characteristic Cotve ——i

Punned Resistance Lurevs, |

o e e v v

Figure 6, Fan working point described by the intersection of fan characteristic curve and
tunnel resistance curve
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5.2, 27| ANEYol¥ WIIXIE 0|85 g2 =Y

[

7] H2g mdgsty] AT oiFRel FFE T2 WL mesh A9 7T HlofiA] AT Hardy
Cross ol 7]23}5} ol =R IWE ALRSIH o 24 7] AAHE s FAE 4
UL FHEFZ oA branchi= @Y F7| 2 (airway) RE AFRE 4= Ql, ©Y VIR HY 7HEE £
e A2 AAR T2} AL HANE AT 4 ok 2w Aol AA 27 F7]9] B8
7l°1ﬂ T s B7IEE B2 Al Uehdth Jeug Rt o R w17t A9 gl BAAY,

$719 AAE doslk vt B2, HEsh vk HE/|E ALl A9 BIIWS ALgaobsle
5’: 2|2of ®AlD Bart ok (A 2715 3Hs A9 CFDE ARESHAY A B0l 7] %] 9]

oli

£ 71eg AHESlok AT £ =RoMiE A sHA o). o, £33 Fdi7|eF 2 EHY
dH dY THER ANEH 71 &4 (pressure sink) QT YA A2 A= oF Sttt (Figure
Zt branchF o] FAH= M2 £713 (junction) T2 A (node)olet get. ¢ Wt 3|29
AR ot WA dole (AAR o|ZL 139 AFghe AAsH=t AHgH) “from" I} “to"
2 9= = 7} branch®] $12]7} £& o) 2ok 3t o] wd2 7} branch®) 2714 Y ERIS E5HS}
= dhh= TH AT (fixed resistance) gk F2 1A 7T (fixed airflow) Frol:, t}2 s}l
branch oo #gt YHolch. 4 A WA A Bl A TV gt 371978 oz iy
ot & A g8 B2 29| ntaA, A, §7]57 el (air shock loss) SO
FE AAE Aok E o] Fast oY st 2y 2t A7) gy 2% BAE
ﬁ/\]El“ g7 E*%d golHE YEste] B4 AE718 Yote £4 Nl XAZ £ itk

93l YA B7IF RES AP AHg S HE7] dolel WA} Mg

J e

1+

N

weh g

?—__1‘% 71812 Bdo] o] S Ao, ) B, & XFy] dr|nE &5 53
dAZE AFE Algol o] dsiA " = ok 7 Ko ® st Fad o
2 *l’é—% A71E A3ke Aolth AE W AadellN ot 3] A7) A 2}, WA
&8 FE FF67] A8 atEE 2 A" g7 Fa w2a Fol 2]
AAE ASA ZAHor ok BF 7P AR $7) AR A= AAYFIof Tt

flo rle

o

ruw,
J}olv
[o
o££
mﬂ
HU
‘@,
E

D Door
R Regulator
-— Intake
& Retwn

Figure 7, Modeled schematic diagram for simple ventilation network system
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5.3, &7(812 oM 3712 AET E4 H E98ix BEY oF

oju] ZHHE FrHE W A, AY, FUIER §& 2 FoiA

Aol4 g1 AET
=4, 998 B4, @ 39 X4 (heat stress index) 5] H3HE 0]z S Lol AL ALY
AT o) e Fastch 37 B2 Yol AULAE BUHT 2UE 2 Lo] W4 4=

AgeHe 423 AxEC] HAIY HWIIE, BV 54, ¢t A Abo]o] & #¥E w7l A
Heme Aot &S Yo F= 2} & %117]7‘_} (airway age) 7HA7} & Eojof gtrh EZH
ot ®o] 3R AXFA| oRe} Z/SE HAHE mejEofof sta FEe 1k Mo HE
719 MBE olo) M AT, 3 2= WSt 2 o} 3ok 18jn AR vk opet 7| AF
Y7l E2RE HEHE AF dU= nejEoiof gt

5.4, 87| ZLEHY A|A”D HAIZE 7] AEY 0|

B7INATe 5L AR} A3t AL AR BUHY sof Yk mUE M%u

E3E A AR ‘?Jvr gk ) A% A3} A4 AHofA o] AYPPAHE AHHLR 5% }t 2,
2) 3 A 2 BE AHLE o] ﬁi?j}—“— A, 3) AL Ale] A¥9E Fthe A AY
oA Belg A WEF71e $aS st 2, v 7RIS Futke A 22 YA B4

£ A% A9 =XE A # UAe A Fol Uk

g, di7i¢k, -5 (psychrometric) d|ol8] HA] LA o] AAJH 7]1F &%
2 s olof dirk. S9A AdE 71% Wsts WA 2H] F 9FS
HSHE 2dqE 5 7] wigelrh ol dirigh -7 2%, AdiEE 52
AR 713 Y4 BUEHY Aag A& AT diolHE FEEeEN o A 741’&
3t7] f3 1oz Hojopatn o] HlolE= 23 MR A S AH Y A FA A
Zolt} (Figure 8).

‘—‘U-'.Ll

Ventilation Engineer's
computer

Woeather Station
{surface and

underground)

Differential
Pressure
Sensors

Figure 8. Relationship between all system components
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5.5. 3IXi AlS|0]M 2 H]AM HIXH A|AE

4 B B9k Bel2 WAE WMBHAYIL o)) ueh @ XAEA Aade
%7)7h gehh 2l of thA) @71E dEsl] WE Moz gAoA & 4 = ok age
2 old AF BePyY U olfold HEF A5k BN AR o2 BAL 44T Bast vk
A FHE B27) gAA BHAI) ofdt AHY o w

A 22l 2o} $U 719 $EIE A4l o3 B8z LA AFY TaPoRY
%@ol 2astel, 45 ofE o] Fol 27120 T2 AN AR WA BA LE,
= BES oﬂ:@ WA Ak 2 A S AR A
15—% “aw www

stofor @

olg} 22 9] Y AAw, 0 Agleld, S £Y £2T%, Do 240 AL
WAAE 9 A o) AL WA BAART S A WA B =7t B Aow
7\t

BL AL ARyl B4, Hr1E

l 3 T3 AAF 37| A A o] W= A
Tejslolof Pk o2 AL FILE L WFS TR 4% Bo4A 712 Ao a7 H
o 2 AFH S Yucca Mountain 3} WIPP o 4\9] A 1at 2 24elx o] 87] AAE 93
Hgd 71ZER W] ALl s HESI FF I 71Ze) 4R B F S YEE Sk

=

&£y

Aol A AR Apnz Q3 Akt 4&E 5 e %/\W 7 °6“5‘—°] 7] 3= Yo
oAug B-¢oll= A4 Zdo] AAEL = AGE QAN7IX FEE sjof Fhe Ao
oI Al AZFAAME 71 Alado] g ook & Holn| wrfzo we} r)Fe
A+ =E spojof gt

7] < AB PAM w718 ARG el Fad a4 ARA A4, WrE AEA
%, EL}H , W4l SAE 2R o2 AYUsta, olof whet H¥A A& HAE FIAE
T l L %—V“ﬁ# G0l e 28 |, 2= 9 $EGY, AAr) 181

S Tejgh B719R) Al2go] AAEolof Gk o]F SlsNE HlR
o4 %Hg-sr% A3t A 5 TG W] ARl e B 40 ﬁmau Hx 34EE
AT 4 e WA B7) Ak AAolok shel ARAWe A SAHFY, F7127,
3712 Aokl WATORA Aol e olFo D + AT ok T Aolch
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