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DESIGN APPROACH AND CONCEPTS 


• A HISTORY OF DESIGN CONCEPTS 

e BASELINE DESIGN (SCP) 

- R E F E R E N C E  D E S I G N  

- A L T E R N A T E  D E S I G N  

N MWPDC5P.A25/3-19/20-90 1 



UNDERGROUND DESIGN FOR 

VERTICAL EMPLACEMENT 


WASTE RAMP 	 BARRIER PILLAR SERVICE MAIN 

TUFF RAMP- SUPPORT AND TEST FACILITIES 	
,-"- TUFF MAIN 

~ - - - - WASTE MAIN ~ ~  EMPLACEMENT 
, EXHAUSTS HAFT 	 MIDPANEL DRIFT 

EMPLACEMENT'-~Z ACCESS• 	 DRIFT . _ DRIFTS 

TYPICAL 	 21°6" 

VERTICAL 

EMPLACEMENT 


PANEL 


TYPICAL 
PANEL VERTICAL 
ACCESS EMPLACEMENT
DRIFTS DRIFT 

NOTES : 

12,300' 
REPOSITORY 
BOUNDARY 

1. ACREAGE WITHIN BOUNDARY = 1.420 ACRES 
2. BASED ON CDR 
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PANEL DETAILS-  VERTICAL 

E M P L A C E M E N T  


4 - - 16'---,, 

- I ~,DPANEL DR,FT-i_ i l l  
zz' Ezink. • @ • "~ 

22' 

J 
~---SHIELD PLUG .mU0 *1 Iml ~ I m P  r 

20',~~___F~~ =''~" ,,, --,.,-,,,~. ,~,,,,~,,,~,,,,~ SHIELD PLUG ~]~ 
iI~ 'F 1 

- - o , , - I  I_ SPACING t - ~1~/-- BOREHOLE I~ ~ r ~ l z ~  ~--7-,,,0o-o.rj .  [. -. I ~[ 
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- ~F  ~.~,.~ I~ - - J : ~ _  
=, r 92.s' -~--__ ~ • 


SECTION f~ STANDOFF-1_ SECTION Q 


, I F"~."_°? '' I J I  I_._
SPENT FUEL ~ I I ~t~lltrllRIIIVi~lt,- I ,dEgll~ DEFENSE HIGH- 


' ~ r , D - - PANEL ACCESS DRIFT =~ LEVEL WASIE 

NOTE L'~

i 

~'~IIIIE~IIII~F '~l~ll~r k " 


DIMENSIONS SHOWN 

ARE EXCAVATED. ~rr 

VERTICAL EMPLACEMENT PLAN 

DIA. DIAMETER 
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REFERENCE CONFIGURATION FOR 

VERTICAL PLACEMENT 


IVER 

10' PARTIAL 
NEAR LINER
FIELD 
ROCK SHIELD PLUG 

-...._j" 

--D L%. 

WASTE CONTAINER 

BOREHOLE 
IN TUFF 

A I R ~  

~ U P P O R T  PLATE 
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TWO TYPES OF WASTE CONTAINERS THAT WILL 

BE PLACED IN A GEOLOGIC REPOSITORY 


I~IR t ~ m  

l I I - - ~  1"3cm 

i l ro,sp a, posal 
. I!1~~ Container

Consolidated !~-, Itainer 

fuel pins t / jr  canister 
or Intact /~ j - A i r  

476 cm assemblies - ~ ,  gap 32 	 gap 

ck 

Spent fuel containers 	 HLW glass containers 
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IN THE LAST DECADE, A NUMBER OF 

DESIGN APPROACHES HAVE BEEN STUDIED 


• VARIOUS WASTE ARRANGEMENTS 

CONSOLIDATED FUEL RODS AROUND CENTRAL HARDWARE 
* 6 PWR, 18 BWR 

INTACT ASSEMBLIES 
* 3 OR 4 PWR 
* 6, 7, OR 10 BWR 
* 3 PWR PLUS 4 BWR 

- MRS CANISTERS 

THIN-WALLED CONTAINERS vs. THICK-WALLED 
(SELF-SHIELDED) CONTAINERS 

• VARIOUS CONTAINER MATERIALS 

- IRON-BASED METALS 
- COPPER-BASED METALS 

- CERAMICS 

• VARIOUS MANUFACTURING PROCESSES 
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REFERENCE SPENT-FUEL CONTAINERS 

RODS FROM 1 PWR RODS FROM 3 BWR 

FUEL ASSEMBLY 26 IN. (66 cm) FUEL ASSEMBLY 26 IN. (66 cm) 
, i~ DIAMETER DIAMETER 

FUEL ASSEMBLY 

HARDWARE 


FUEL ASSEMBLY 

HARDWARE 


--'-"era 


FUEL DIVIDERS 	 FUEL DIVIDERS 
0.422 	 IN. 1.07 cm) 0.125 IN. (0.32 cm) 0.562 IN. (1.43 cm) 0.125 IN. (0.32 cm) 

DIAMETER RODS THICK DIAMETER RODS THICK 

C O N F I G U R A T I O N  1. C O N F I G U R A T I O N  2. 

SIX CONSOLIDATED PWR ASSEMBLIES EIGHTEEN C O N S O L I D A T E D  B W R  A S S E M B L I E S  


O 

O4 

3 PWR FUEL ASSEMBLIES 	 6 BWR FUEL ASSEMBLIES 
6.5 	 x 8.5 IN. (22 x 22 cm 26 IN. (66 cm) 5.5 x 5.5 IN. (14 x 14cm) 26 IN. (66 cm) 

DIAMETER DIAMETER 
¢O 

i - 


FUEL DIVIDERS 	 L DIVIDERS 
0.125 IN. (0.32 cm) 	 0.125 IN. (0.32 cm) 

I-HICK 	 TI-IICK 

CONFIGURATION 4. CONFIGURATION 3. 

THREE INTACT PWR ASSEMBLIES SIX INTACT BWR ASSEMBLIES 

OR SIX PRE-PACKED CANISTERS OR SIX PRE-PACKED CANISTERS 
WITH CONSOLIDATED FUEL WITH CONSOLIDATED FUEL 

26 IN. (66 cm) 

\ 
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ALTERNATE INTACT FUEL 

CONTAINERS (HYBRID) 


28 IN. ( 7 1 ~ c m ) FUEL DIVIDERS 
DIAMETE ~ , - ' - - - - ' - T ~ ,  ~ 0.125 IN. (0.32 cm) 

THICK 

3 PWR FUEL ASSEMBLIES 
8.5 x 8.5 IN. (21.6 x 21.6 cm) 

CONFIGURATION 1. 
THREE INTACT PWR ASSEMBLIES 
FOUR INTACT BWR ASSEMBLIES 

4 BWR FUEL ASSEMBLIES 
5.5 x 5.51N.(14 x 14 cm) 

0.375 IN. ~ 
(0.95 cm) 

E 
28 IN. (71 cm) 

I D  ~ ~ ~ DIAMETER 

FUE l  DIVIDERS 

v--

0.125 IN.

iiii
(0.32 cm) 

o uo 
TEN INTACT BWR ASSEMB 

,o ,,wR ~o~,_ ~ " " ~ _ _ - - ~ - - - - ~ . f / l :  ~,.~'~.~J./ 
5.5 x 5.5 IN. (14 x 14 cm) - - ~ - -~ ,~ /  I~ " ~ ~ ~ " ~ * ~ 0 , 3 7 5  IN. 

II I I I I  (0.95 cm) 
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THE NEAR-FIELD ENVIRONMENT IS A LARG 

FRACTION OF THE UNDERGROUND REPOSITORY 


Air Gap 

Container --. .  Repository wall 


layout 


p 1 

Cover 
Shield
plug 
Container Emplacement BoreholeS 
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THERMAL ANALYSIS METHODS 

ANALYTIC SOLUTIONS 

• 	 SUPERPOSITION OF POINT SOURCES 
-	 CONSTANT PROPERTIES 
-	 LARGE ARRAYS 
-	 VARIABLE MULTIPLE SOURCES 
-	 CONDUCTION ONLY 

NUMERICAL METHODS 

• 	 FINITE ELEMENT 
• 	 FINITE DIFFERENCE 

-	 LIMITED SIZE MODELS 
-	 V A R I A B L E  P R O P E R T I E S  

-	 MULTIPLE PROCESSES 

(CONVECTION, PHASE CHANGE, etc.) 
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