Tos Kien Chang

Froma l.oren Zaremba 27/;/

Date: Decembesr 22, 1986

Subiect: Comparison of TEMFH and HEATIMGES Results

As T noted in my comnents to yvou on the BWIF report sntitled
"Thermal Analvsis of Waste Package Freliminary Reliability
Assessment”, I had previowsly compared the results in this report
“hothe temperatuwre history predicted by the TEMPH code. This
Neiparison is presented in Appendix B oof owe Demonstration Feport.
However, I did not have the values of thermal conductivity and
specific heat wsed by BWIF at that time and used valuwes from an
earlier report. Since thern, the values tor these parameters have
beern published in the "Waste Fackage Freliminary Reliability
Analyeis Report". I have revised my data set accordingly and
made new comparison runs. Also, T bad only compasred predicted
temperatures at the container wall in the Demo report and I wanted
to extend the comparison bto include the other locations pressnted
in the BWIF reports. The attached figures show my latest results

The first figue shows a comparison of the two predicied temperature
Mistories at the centerline of the waste. At this location TEMPH
praedicts a lower temperature than HEATINGDS in the {first twenlty

ars because 1t is not able to model the difference in the thermal
rroperties of the wasteform, contalner and rock.

Fﬁé second and third figure show the predicted temperature histories
at the center and end of the container wall. In both cases the
temperatures predicted by TEMFH are higher atter ten vears. I am
urisure of the reason for this but TEMPFH does appesar to provide
conservative estimates for the corrosion calocwlations which use

this output.

The next two figures show the temperatuwe hisltories at the
borehole inmer suwface and 1.6 meters from the waste center. In
bhoth cases the temperatuwres predicted by TEMFH are high throughout
the first two thowsand years. fAgain, I am unswe of the re
tor this but hopeg to examine it further when time allows.

The last figuwre shows the comparison at the emplacement room center.
This is the locvation where I expect the greatest discrepancy between
the two models because Yung assumed that the tunnel was filled

fifty yvears after buial of the waste, and this cannot be simulated
by TEMFH because it ieg a unitform medium code. HEATINGS predicts that
the temparatuwre in the tunnel will be approrimately ambient for the
first fifty years (it doss not include convecotion). After this, the
temparatuwe rises rapidly and eventually atter two thousand vears
reaches the value predicted by TEMFH.
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Comparison of Basalt Repository Temperature Histories
Predicted by TEMPH and HEATINGS. Waste Axial Center.

-+~

5 20 100 500 2000
10 50 200 1000 5000

Time After (" “placement(yr) (

b L
L]

10000

-
]

Model

——

— a—

TEMPH

HEATINGS




Temperature(deg C)

L)

300 1

1}

250 1

N
(o]
o

-b

o

o
t

L]

100 -

50

Comparison of Basalt Repository Temperature Histories
Predicted by TEMPH and HEATINGS. Container Axial Center.
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Comparison of Basalt Repository Temperature Histories
Predicted by TEMPH and HEATINGS5. Container End.
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Comparison of Basalt Repository Temperature Histories
Predicted by TEMPH and HEATINGS. Borehole Inner Surface.
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Predicted by TEMPH and HEATINGS. Basalt 1.6m from Waste Center.
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Comparison of Basalt Repository Temperature Histories
Predicted by TEMPH and HEATINGS. Emplacement Room Center.
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HARDWARE COSTS & DELIVERY SCHEQULE

“Qates Noveaber 30, 1986

Projects MRC Pilot Praject - FY 86
Project Titles “Demonstration of Laser Disc Technology for Licensing Records

ITEM HARDWARE/SOFTWARE DESCRIPTION

ACTUAL

ATTACHMERT *A*

PRO PO FROMISED  ACTUAL
MICROCONPUTER COST  SUBMITTED ASSIGNED  COST  DELIVERY DELIVERY
1 IBX PC AT (Mpde} 339) $5,300 7/07/86 7/10/B6  $3,883  9/15/Bt  9/03/Bs
2 Hercules Monochrome Graphics Board $400 9/16/86 9/16/86
3 JRANM AT3 Memory Card $300 9/08/86 9/18/9¢ $498  10/1/86  9/19/86
4 Additional Memory 128K RAM (254K Chips) $80  7/17/B6  7/3118% $37  B/06/86 8/17184
#ASS STORAGE DEVICE
S PRIAM ClusterTower (i90MB ¢ &40MB Tape Backup) - $10,000 7/17/84 7/31/88  $7,734 B/OL/B6 B/15/Bb
& SONY Mritable Optical Disk Subsystea $16,000 7/11/86 . 7/18/B6 $14,545 B/15/8B6 8/05/84
Nritable Disk Drive WDD-3000 3 € bytes $8556 "
Nritable Disk Controller WDC-2000 $5989
7 FC Intertace to Optical Disk $1,800 7/11/86 7/1B/Bs  $1,626 8/15/8% B/15/8B8
GPTICAL SCANNING SYSTEN
8 Display Subsystes $4,875  9/08/86 9/09/86  $4,875 10/30/86 10/30/86
¥ LV 610 Monitor Controller
# LV 630 Decoapressian Processor
# LV 700 High Resolution Page Oriented Display
9 Scanner Subsystea .
t Fora Feed Scanner -~ RICOH 15-400 *$8,000 B/30/86 §/01/86  $7,700 9/15/8B6 10/10/B4
& LV 810 Compression Proc./ Scanner Interface $2,025 9/08/86 9/09/85  $2,025 10/30/86 10/30/8s
10 SDD Compound Docusent Processor $40,000 7/01/86 7/02/88  #31,875 7/0B/86  7/0B/B4
DISPLAY SYSTEN
{1 Roland Migh Res Model 4 MB142 (Sanyol $350 9/08/84 9/18/55 $140 9/19/86 9/19/86
PRINTERS
12 Laser Printer (8 pps) & PC Interface $4,500 9/08/85 9/09/86  $4,060 10/30/B4 10/30/Bb
13 Matrix Printer $400
18 ADDITIONAL HARDMARE (Task 3) $17,500
SYSTEM SDFTWARE
15 Operating Systea (PC DOS 3.1) $85 $62  9/03/86 9/03/88
§6 Full Text Search Software $2,000 7/17/B6 1121485 $746  7/30/B6  7/31/88
SUPPLIES AND EXPENDIBLES |
17 Tape Cartridges & Printer Supplies $5,000 $194
$122,215 $19,182
20%

- $91,172



MONTHLY COST EXPENDITURES - § NOVEMBER thru 30 NOVEKBER 1986

Projects NRC Pileot Project - FY 85

froject fitle: Desonstration of Laser Disc lechnology for Licensing Records

Contract Nusber: NRC-02-84-005

LABOR COSTS EXPENDITURES

NANE

B. Andersen
M. Mhitley
8. Fullerton
A. Muller

A, Ratliff
R. Nells
Tech. Typist

HARDWARE COST EXPENDITURES

HARDNARE 1TEM
Falantir COP ¢ Softwmare
Group L Search Software
SONY Writable Optical Disk Sys.
PRIAY DatalTower (16ONB ¢ 60NB Tape)
Instar Optical Disc Intertace
PC DOS 3.1 & Misc, Software
18X PC AT (Model 339
JRAN AT3 Nesory Board
Sanyo Monachroae Monitor
KICOH 15-400 Scanner
LaserDatia Display Subsystes
LaserData Coap. Proc./Scan. Interface
KICOH Laser Printer

NASH Overhead and Support Services
SAIC Technical Support SubContract

Total NRC Contract to SaithsoniansNASH

Percent of Tatal Funds Allotted

HOURS €0ST ¢ CUM. HOURS
104 $7,865 ¢ 574
141,95 $3,095 4 138
] . $0 ! 260
2 $t,587 | 158
2 $60 ¢ 172
24 $1,488 L}
3 $39 1} 12.5
------------- : = -
256,95 $14,152 1 1937
NONTHLY CUMULATIVE
€0s1 €OST  DELIVERY
$31,475 1108186
$756 1138186
R UL H 8/01/86
$7,714 8/15/84
$1,620 B/15/80
$150 8/07/86
$3,86% 9/03/86
$498 9/19/86
$135 9/19/86
$7,700 10/10/86
$4,875 10730486
$2,025  10/30/86
$4,060  10/30/86
0 $79,82¢
Kisc, 00C's
§76,099
$273,884 SAIC Fee € 101
$349,983 Total Cusulative Cost
S4x

Percent of SAIC Technical Support Subcontract 892

ATTACHNENT °B*

CUN. COST
$43,409
$18,100
$12,344
$11,3%

$5,169
$1,48
$247

$90,149

$19,824
$169,973
$1,350
$171,523
$17,132

$186,675



Dollars
(Thousands)

Attachment C

PROJECT=ZD VS ACTUAL COST CURVE
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