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The VHTR (Very High Temperature gas-cooled nuclear Reactor) has been considered as a major heat source and the most

safe generation IV type reactor for mass hydrogen production to prepare for the hydrogen economy era. The VHTR satisfies

goals for the GIF (Generation IV International Forum) policy such as sustainablility, economics, reliability and proliferation resist-

ance and physical protection, and safety. As a part of a VHTR economic analysis, we have studied the VHTR construction

cost and operation and maintenance cost. However, it is somewhat difficult to expect the ripple effect on the whole industry

due to the lack of information about Inter-industries relationship. In many case, the ripple effect are based on experts’ knowledge

or uncertain qualitative assumptions. As a result, we propose quantitative analysis techniques for ripple effects such as the production

inducement effect, added value inducement effect, and employment inducement effect for VHTR 600MWtx4 modules construction

and operation ripple effect based on NOAK (Nth Of A Kind). Because inducement effect values have been published annually,

we predict inducement effect’s relation function and estimated values including production inducement effect value, added value

inducement effect value, and employment inducement effect value using time series and estimated values are verified with published

inducement effects’ value. This paper presents a new method for the ripple effect and preliminary ripple effect consequence

using a time series analysis and inter-industry table. This ripple effect analysis techniques can be applied to effect expectation

analysis as well as other type reactor’s ripple effect analysis including VHTR for process heat.
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<Table 1> VHTR Plant 4SI(2,400 MWth) Annual Investment Plan
ltems Design(Million Won) Construction(Million Won) Total
Year 1 2 3 4 5 6 7
Share Ratio(%) 1.5 4.0 40 2.0 18.0 24.0 24.0 100.0
Business Expense 49,667 132,445 132,445 66,222 811,224 | 1,059,558 | 1,059,558 | 3,311,120
gigif;‘; Construction Interest - - - . 5,960 $,707 | 133,007 | 182,774
Total 49,667 132,445 132,445 66,222 817,184 | 1,103,265 | 1,192,665 | 3,493,894
Business Expense 61,084 162,890 162,890 81,445 997,702 | 1,303,120 | 1,303,120 | 4,072,251
S;;;i?e Construction Interest ; ; ; ; 7,330 53,754 163,705 224,788
Total 61,084 162,890 162,890 81,445 1,005,032 | 1356874 | 1466825 | 4,297,039
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{Table 2> VHTR Plant 4SI Annual O&M Cost
Annual O&M
Account description Cost
(Million Won)
1. Labor cost 16,985
2. Maintenance cost 2,548
3. Chemical process maintenance 217,530
Helium 6,435
Direct 4. Supplement cost fodine 1312
cost Control rod 6,823
Etc(Radiation) 551
5. Radioactive waste management cost 1,790
6. (Nuclear fuel+Moderator)Disposal cost 17,800
7. Technical support cost 1,837
Total direct cost 83,610
8. Indirect labor cost 3,397
9. Partial operating cost 14,666
Indirect 10. Licensing cost 3,608
cost
11. Insurance cost 3,319
12. Alternative electricity insurance cost -
Total indirect cost 24,990
Total direct and indirect cost 108,600
13. Moderator(Graphite) cost 2,799
14. Nuclear fuel cost 101,113
15. Distilled water cost 1,429
16. Electricity cost 167,793
17. Decommission cost 10,021
Total operation cost 391,734
18. Depreciation 55,185
Total 446,940
AQABES] £ AEEY 24 AR F 307 B
o2 TREC Qi o)F B =i 243 AgL
169 A, sk D F7) AHOR o F T o)A
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<Table 3> Annual Inducement Coefficient(Electricity, Gas and
Steam Area)

Production Employment Add value
Year inducement inducement inducement
coefficient coefficient coefficient
2005 1.783 11 0.654
2006 1.791 11 0.64
2007 1.801 10 0.625
2008 1.836 9 0.5
2009 1.84 9 0.553
2010 1.874 10 0.64
2011 1.882 10 0.609
2012 1.848 10 0.608
2.3 o= &3t 24 0y
ol A AAshe AFEAT, AdTEAT 2
F7HA R AsE 3 AR S VIR stnE v
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S AAE B el weks A ARE wEew >
A F AERE Stk AAE e A8 Sl whet
A Aolatt, £ A E FAE AAE I F
7FAvi 71E ARE A E 5 deAE YEWE R2
7} VE 2 A5 skt ol wEkA <Table 3> 9]
71E AT ARE R OR AAGRA S g 4
I AR A S T4 A y = 0.0471n(x)+ 1.7695
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<Table 4>9} xow, AAE &4 4= <Figure 3>}
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<Table 4> Production Inducement ANOVA Table

df SS MS F P
Reg 1 0.00706 0.00706 67.9738 0.00017
Error 6 0.000623 | 0.000104
Total 7 0.007683
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<Table 5> Industrial Relation Coefficient Expectation Value

<Table 6> Annual Expectation Ripple Effect

Expectation value
Year 'Production iErT(]j?ch?ng::tt 'Add value
inducement coefficient inducement
coefficient (Men/KMW) coefficient
2013 1.8730 9.3569 0.5834
2014 1.8780 9.2140 0.5789
2015 1.8824 9.0711 0.5744
2016 1.8865 8.9282 0.5699
2017 1.8903 8.7853 0.5654
2018 1.8938 8.6424 0.5609
2019 1.8970 8.4995 0.5564
2020 1.9001 8.3566 0.5519
2021 1.9029 8.2137 0.5474
2022 1.9056 8.0708 0.5429
2023 1.9082 7.9279 0.5384
2024 1.9106 7.7850 0.5339
2025 1.9129 7.6421 0.5294
2026 1.9151 7.4992 0.5249
2027 1.9172 7.3563 0.5204
2028 1.9192 7.2134 0.5159
2029 1.9211 7.0705 0.5114
2030 1.9230 6.9276 0.5069
2031 1.9247 6.7847 0.5024
2032 1.9264 6.6418 0.4979
2033 1.9281 6.4989 0.4934
2034 1.9297 6.3560 0.4889
2035 1.9312 6.2131 0.4844
2036 1.9327 6.0702 0.4799
2037 1.9342 5.9273 0.4754
EEF AGAWASF FLAGF A= 2013 0=
B 20379714 45 ARG oL, o)F o4 2E
Bl AR AT Aol A Aete Ao THY

3 20161 o] % A7 79(201613~2022)3} A o] 5
1597H2023'3~2037d)& #-8ate] F 22142 2853tk
54 AAA BN E 9] ddeEd 60dS A8
=
7

lA Nk S g oA S KISTEP XA 9] AAaks

Ripple effect
Year Production | Employment | Add value
(Million Won) (Men) (Million Won)
2016 115,237 545 34,811
2017 307,912 1,431 92,098
2018 308,481 1,407 91,365
During | 9919 154,505 692 45315
construc-
fion | 2020 1,909,655 8,398 554,678
2021 2,582,055 11,145 742,752
2022 2,795,235 11,838 796,339
Sub-Total 8,173,080 35,456 2,357,358
2023 852,843 3,543 240,632
2024 853,923 3,479 238,621
2025 854,950 3,415 236,610
2026 855,929 3,351 234,598
2027 856,865 3,287 232,587
2028 857,761 3,224 230,576
2029 858,620 3,160 228,565
After 1 9039 859,446 3,096 226,553
construc-
tion 2031 860,240 3,032 224,542
2032 861,006 2,968 222,531
2033 861,744 2,904 220,520
2034 862,458 2,840 218,508
2035 863,148 2,776 216,497
2036 863,817, 2,713 214,486
2037 864,464 2,649 212,475
Sub-Total | 12,887,214 46,437 3,398,301
Total 21,060,302 81,902 5,755,670
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