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Outline 


• FY93 repository design objectives and tasks 

• Status of Advanced Conceptual Design (ACD) 
tasks related to thermal-loading studies 
including 
- Was te -package  h a n d l i n g  
- S u b s u r f a c e  l ayou t s  
- Vent i la t ion  c o n c e p t s  
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FY93 Repository Subsurface Advanced 

Conceptual Design (ACD) Objectives 


J 

• Support system studies in the areas of thermal 
loading and emplacement mode 

• Support repository/ESF interface development 

• Support Multi-Purpose Canister (MPC)design study 

• Support site characterization activities 

• Perform other ACD tasks to preserve the ACD 
schedule, to the extent possible 
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Repository ACD Tasks for FY93 


• Management and integration (M&I) 

• Requirements and basis for design 

• Subsurface waste-package handling 
equipment concepts 

• Shafts and ramps concepts 

• Subsurface excavation system 

• Underground service system 

• Operations/maintenance 
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Repository Subsurface Design Activities 

Supporting System Studies 


• Provide subsurface layouts concepts for 
- A range of thermal loading 
- Three emplacement modes 
- A range of waste-package design c o n c e p t s  

• Operability issues including 
- Safety 
- Transportation equipment 
- Retrievability 

• Preliminary comparative cost estimate 
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Subsurface Waste-Package Handling 

Equipment Concepts 


Thermal loading and MPC studies are considering 

a large range of waste packages, emplacement 
modes, and areal power densities 

To support these studies concepts are being 
developed for 

• 	 Transportation, emplacement, and retrieval equipment 
for waste packages 
-	 Containing 2 to 21 (PWR) (SNF) assemblies 
-	 Weighing from 13 to 164 tonnes (29,000 Ibs to 360,000 Ibs) 

• 	 Emplacement in vertical borehole, horizontal borehole, 
and in-drift 
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Concepts for Transportation in Repository 


Evaluating in reposi tory t ranspor t  
equ ipment  inc luding 

• Wheeled 

• Tracked 

• R a i l s  

• Monorail 
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Criteria for Evaluation of Transportation 

Equipment Concepts 


The criteria for evaluation of concepts include 

• Gradient of dr i f ts/ramps 

• Drift size requirement 

• Waste-package size and weight 

• Operating envi ronment  (radiation, temperature) 

• Emission requirement 

• Ease of automat ion 

• Power source 

• Compat ib i l i ty  with emplacement mode 

• Requirement for relocation 

• Retrievabil i ty requirements, 
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Concepts for Transportation in Repository 


Description 

Power source 

Typical operating 
grade limit 

Operating 
environment 

Rail 

diesel, electric, battery 

• standard rail 
• cog rail 
• adhesion rail 

up to 50°C 

4 %  

30 % 

10% 


Rubber tired 

diesel, electric 

15% 

up to 50°C 
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Concepts for Transportation in Repository 

(Continued) 


Drift Size* Drift Size* 
Description Rail Rubber-Tired 

In-drift 
emplacement 4.5 m (14 ft) 6 m (20 ft) 

Vertical/horizontal 
emplacement 7 m (23 ft) 7 m (23 ft) 

* Approximate 
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Rubber Tired Transporter 
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Tracked Waste Transporter 


13.3 m 

4.9 m 

1 1 . 4  m_. 

Preliminary Drawing 
(BEST AVAILABLE C O P Y )  DCACDSKB11.125.NWTRB/7-13/14-93 



Rail Waste Transporter 


2.1 m Diameter Waste Package 

\ 

= I J ~= 

4.3 m Diameter Tunnel 

Preliminary Drawing 
(BEST AVAILABLE COPY) 
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Subsurface Layout Concepts 


• Preparing layouts and costs for thermal-loading 
studies using 
- A range of waste-package sizes (2 -21 PWR) 
- Three emplacement modes 
- Range of areal power densities (20 to 114 kW/acre) 

• Preparing ESF/interface concepts 

DCACDSKB 13.125 NWTRB/7-13/14 93 



I~0-I~i / 0  l -L/B I:IIAANC37 LI, l B)ISC] OVo(] 

o I 1 ~ I I1 

,17~ 8l i '  

, (  
¥ 

/ ! ~'~ +, 

<, 
"',... 

~ ",+... 

. . . . . .  
..... i ~ i , - . . . .

l t l l  l i l l l ~  I I  Iilill Ii ill I I l 1 1 1 ~  llllIIi OlVlt4D~IO 
U,,I 

liSn 14dbtOlmll l14~l K ~ v  l l + t l l  G! 
l ~ l  i " I l l l l t l ~ [ I  l i i  $ 1 t l~T..,<,,:~<.,,....,_,,., . . . . .  . . . . .  

~t,+1-.- I-.~[~.l-~.l-t-t.-t-t-I-: I f  
U S D I ' : P A I I I " M I ~ N T  OF '  £ N I C R C Y  


IP8 


z - - ~  + ..+i'+ _ j  + .+  - - - - ' -q  - --+ +Ai v , ~  , i v a l .  
° . ' t - [ . . . . .  . . . . . . .-+'-I ' ~ . . ' ; " - - ' . ' I , , ' : . ~ ' . ' . " ,  . . . . . . 
--~-'Iill~ [ l l i l l A | O l q i  %1~1~1C.~  l + i ~ l i l f  Y

i '+! ----- ---I . - i "  I I 51 I n | P O l l  1~1¥ I N I I  I l l  A ( I  A
-~l l_  i J ' l l ~i l + l P O S I l ~ i  ~ Nlr fiAI. 
- ~ - - - |  ~'+ - - ]  I A Y O u '  & l ' ,  AN 

- -1  a i  r . ~ . o .  ~ - .  . . 
I # / l ' i "] - - ~ ,  -" J++--/-~<+ I r : . .  . . . . . . . . . .  


--:-I " • - - L -I- - _ 



Area Requirements at 

VarioUs Areal Power Densities 


(SCP-CD Fuel Age and Burn-up) 
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Subsurface Layout Concepts 

(Continued) 

A repository concept to interface with the current 
ESF design 

• 	 Step-block concepts with no development in Ghost Dance 
fault 

• 	 TBM excavation 

• 	 Integrated rail transportation 

• Virtually flat emplacement drifts and gradients of less than 
3 percent elsewhere 

• 	 In-drift emplacement using approximately 4 m diameter 
emplacement drifts 
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~ /  North A Conceptual 
Z Portal Repository Layout 

LAPD = 60 kWlacre 
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Ventilation Studies 


• Evaluating drift lengths from feasib!lity of temperature 

control during emplacement or retrieval 

• Evaluating ventilation requirements for continuous 
cooling or cooling as required 

• Evaluating concepts for removal of heat from waste 
packages during pre-closure period 

• Evaluating shaft/ramps size, number, location for 
various ventilation concepts 
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Ventilation Studies 

(Continued) 

• 	 Effects of allowing ventilation air to flow continuously 
through the emplacement drifts 
-	 Studies suggest that it is feasible to control air temperature by 

continuous ventilation, May require large number of additional 
shafts and higher power cost to handle the additional air 

-	 Ventilation air-flow is capable of removing a significant amount 
of heat output from emplaced waste packages 

• 	 Effects of forced cooling of previously closed drifts 
for retrieval or maintenance 
-	 Studies suggest that cooling of emplacement drifts within a 

period of months is feasible using a relatively large amount 
o f  	a i r  
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Cooling by Ventilation of a 

Previously Sealed Drift 
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Heat Removal by Ventilation 
o~(For Vertical Emplacment) 
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Summary 


• 	 FY93 repository ACD tasks include support of system 
studies including thermal loading 

• The repository ACD is considering a range of thermal 
loading, waste package design, and emplacement mode 
concepts 

• 	 In support of~the system studies, preliminary concepts are 
being developed for 
-	 Reposi tory layouts 
-	 Transportat ion sys tem 
-	 Venti lat ion schemes 
-	 Shafts/ramps design concepts  
-	 Material handl ing system 
-	 Emplacement  and retrieval system 

• 	 Concepts for ESF/repository interface are being developed 
in conjunction with the Title II design of ESF 
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