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To: Steve Aoki, NSC
ph 202 3954564 fax

From: Peter Hayes
January 25/94
Dear Steve,

Please find attached an analysis of concrete possibilities for US-DPRK collaboration on
urgent energy issues in the DPRK economy. Due to my lack of detailed information (and
the security implications), I have not developed any options relating to the oil sector. Also,
it may be worth spending some time ensuring that the US philanthropic community is
apprised of the need to respond to DPRK needs given its capability to move significant funds
at short notice (albeit, subject to US government approval).

I would appreciate any comments that you might have on this note. We will circulate shortly
a study of US options for regional economic and environmental cooperation in Northeast
Asia that pertain to drawing the DPRK out of its box, written by Mark Valencia at the East
West Center; and another on DPRK decision making by Alexandre Mansourev at Columbia
University. : '

‘Sincerely

Peter Hayes

att: research note on US-DPRK energy collaboration projects

746 EnsENaDA AVENUE BERKELEY, CALIFORNIA 94707 USA
TeLEPHONE: (510) 526-9296 Fax: (510) 526-9297 E-malL: npr@igc.apc.org



ENERGY SECTOR COLLABORATION WITH THE DPRK

October 29/93

Peter Hayes"

In this research note, I outline six possibilities for US and multilateral
collaboration with the DPRK to overcome its urgent problems in the energy sector as
part of a negotiated settlement of the nuclear impasse. The projects range from the
small ($0.5 million, single shot) to large ($10 million plus, multi year programs). Some
“can be implemented immediately; others would take some years to crank up.

I assume that the reader is acquainted with other analyses that provide essential
background which is not repeated here.? Also, potential US-DPRK collaboration in
developing a DPRK nuclear fuel cycle, in particular, the provision of an LWR, is not
addressed here.’

In each case, I cover the following issues: 1) topic; 2) short summary of need; 3)
US action to fulfil need; 4) estimated funding required; 5) possible US supplier of
resources; 6) likely DPRK counterpart; and 7) security implications of project. -

PROJECT 1 _
® Topic: Real Time Electric Power System Dispatch
® Short Summary: The power system lacks an modern, automated, and
computerised supervisory and monitoring capability that can support a load

* Nautilus Institute, 746 Ensenada Ave, Berkeley, CA 94707, USA. ph 510 526 9296
fax 510 526 9297. Written for the Northeast Asia Peace and Security Network.

? These are: P. Hayes, Should the United States Supply'LWR Technology to the
DPRK?, paper to Carnegie Endowment for International Peace seminar on North

Korea, November 1993; and Cooperation on Energy Sector Issues with North Korea,
paper to Asia Society, October 29, 1993. _

> See V. Gilinksy and W. Manning, A_US Type Light Water Reactor for North
Korea, The Legal Realities, report to Northeast Asia Peace and Security Network,
October, 1993; and S. Levy, Supply of Light Water Reactors to Pyongyang:
Technological Issues and Their Resolution, report to Northeast Asia Peace and Security
Network, October, 1993; available from Nautilus Institute.

746 EnsENADA AVENUE BERkELEY, CALIFORNIA 94707 USA
TeLepHONE: (510) 526-9296 Fax: (510) 526-9297 E-MaAIL: npr@igc.apc.org



dispatching function in real time. The pilot project underway with UNDP
support to rectify this deficiency covers four critical power plants and substations
only. The UNDP project will not resolve this problem at a system level.

® US action to fulfil need: The US could: (a) agree to permit the leading
candidate to supply the requisite computer for the UNDP project (a Chinese firm
producing US computers under license) to export the necessary equipment to the
DPRK to allow the UNDP project to proceed; (b) undertake a large scale
refurbishment of the electrical transmission and distribution system.

® Estimated funding required: (a) none (UNDP $1.5 million is already allocated);
(b) up to a billion dollars per year could be spent on refurbishing of the
transmission and distribution system as a whole over 5 years. Obviously, this
figure exceeds US resources (let alone will), but indicates that there are no
practical limits on how much the US might invest in this area of need.

® Possible US supplier of resources: (a) US technology licensee in China; (b)
USAID and IBRD/ADB.

® Likely DPRK counterpart: The Electric Power Dispatching Bureau’s Electric
Power Production and Dispatching Control Center (EPPDCC) under the Electric
Power Industry Commission (EPIC).

® Security implications of project: the lights going out in Pyongyang is a major
embarrassment to the DPRK government. This project should reduce outages
somewhat. It is a cheap, fast way to send a positive signal to the DPRK in an
area that will have positive, tangible and highly valued results for the DPRK
leadership and that would require minimal interagency deliberation in the United
States. As the relevant dispatch center for item (a) is above ground and
vulnerable, this capability would not be expected to last long in wartime; the
dismemberment of the transmission and distribution system that would ensue in a
war would also render the computer equipment unusable even if it survived
attack. Item (b) would not last long in wartime.

PROJECT 2
® Topic: Clean Coal Technology
® Short Summary: The DPRK lacks basic coal beneficiation (cleaning ex-mine,
pre-powerhouse) and stack emission control technology in electric power and
industrial plants.
® US action to fulfil need: The US could: (a) provide services to analyse the
sectoral needs for investment funds to address these two environmental

* Transmission and distribution systems are expensive; assume the DPRK’s 10 GWe
system is valued at long run marginal cost replacement of $1,500/kWhe, or a total of
$15 billion; a rule of thumb ratio of investment in generation relative to T@D is 1:3.
On this crude basis, the DPRK might have invested $45 billion in its T@D system.
Assume 10% of this needs refurbishment at replacement cost, spread over five years:
$0.9 billion per year.



dimensions of local and regional (acid rain fallout on South Korea and Japan) of
coal production and use; (b) implement pilot clean up projects in these areas.

® Estimated funding required: (a) for beneficiation and emissions control study--
$0.5-1 million; (b) for two pilot projects, $2-10 million.

® Possible US supplier of resources: USAID.

® Likely DPRK counterpart: Ministry of Coal Mining, the Institute of Coal
Chemical Technology and the Mineral Processing Technology Center.

® Security implications of project: none in the military dimension; possible positive
impact in terms of promotion of DPRK involvement in regional environmental
cooperation to address the acid rain problem.

PROJECT 3
® Topic: Reforestation and Rural Energy Needs
® Short Summary: (a) The Government has a national forestry program but
lacks many basic resources needed to pursue a rational and sustainable
reforestation strategy including land use mapping, surveying and monitoring
ecosystem health and rates of recovery in pilot reforestation project areas. It
also needs external technical assistance to review forestry legislation with regard
to policies and regulations that need to be modified or updated to facilitate
reforestation on degraded forests. (b) Although the Government has initiated a
rudimentary research and pilot program on renewable energy for rural
communities (especially on biogas, solar hot water, microhydro), it lacks a
comprehensive rural energy analytical, research and policy framework in which
to define research and development priorities for renewable energy technology,
and the means to design and evaluate pilot integrated rural energy projects.
® US action to fulfil need: The United States could provide TA resources for
provincial pilot reforestation and pilot integrated rural energy projects in the
context of a review of national forest and rural energy policy.
® Estimated funding required: (a) $0.5-3 million could be reasonably absorbed by
DPRK forestry institutions; (b) $0.5-1.5 million could be expended usefully in
rural energy survey and integrated rural energy technology pilot projects.
® Possible US supplier of resources: USAID; US Office of Science and Technology
Policy; LBL
® Likely DPRK counterpart: for (a) DPRK Academy of Forestry; for (b) Institute
of Thermal Engineering.
® Security implications of project: none in the military dimension. Possible
positive contribution in terms of building a DPRK commitment to fulfil its
obligations to increase its carbon sink under the Climate Change Convention to
which it is signatory.

PROJECT 4
® Topic: Diffusion of Fluidised Bed Combustion Technology
® Short Summary: A nearly completed UNDP project supported the transfer of
second generation circulating fluidised bed combustion boiler (CFBC) technology



from China to the DPRK. This technology involves pulverising low grade coal,
and "fluidising" it by suspending the resultant particularates in a flow of hot air.
The technology increases combustion efficiency and reduces polluting emissions.
The UNDP project transferred the design and manufacturing capability from
China to the DPRK for the CFBC; helped with the construction of a test rig and
pilot plant; and helped with construction and operation of a prototype 35 tonne
of steam/hour prototype intended for application in industrial and municipal
boilers. The DPRK government plans to disseminate the technology widely but
lacks the resources to do so rapidly. The 2nd generation CFBC increases
combustion efficiency by about 10-15 percent over the widely used first
generation "bubble" FBC technology (of which about 1,000 units already
operate). About 12,000 small and medium sized boilers from 1-2 up to 35 tonnes
of steam per hour could use the technology, resulting a major decrease in coal
demand, local pollution from coal production and use, and reduction in global
greenhouse gas emissions. More information is needed to identify investment
opportunities in the dissemination of the new technology in key sectors such as
chemicals, textiles, and food processing.

® US action to fulfil need: The United States could provide technical assistance
in scaling up the DPRK pilot plant, and in implementing pilot projects at various
scales and end use sectors; and could support a national program to disseminate
the technology to all potential adopters/end users.

® FEstimated funding required: (a) $1-10 million for pilot plants to full scale
national dissemination program of the technology.

® Possible US supplier of resources: DOE

® Likely DPRK counterpart: Institute for Thermal Engineering and the Centre for
Rational Energy Use

® Security implications of project: none in the military dimension.

PROJECT 5

® Topic: National Energy Planning

® Short Summary: The energy sector involves literally dozens of line agencies and
commissions in the DPRK. There is no central energy planning in the DPRK. A
review of energy sector institutional arrangements, pricing policies, taxes,
subsidies, sources of technological innovation, and integration of energy
objectives with economic and environmental goals is badly needed in the DPRK.
® US action to fulfil need: The United States could provide technical assistance

to produce an energy sector review and proposed national energy sector plan for
the DPRK.

® Estimated funding required: (a) $0.5-1 million.

® Possible US supplier of resources: USAID; DOE

® Likely DPRK counterpart: State Planning Commission and Centre for Rational
Energy Use.

® Security implications of project: none in the military dimension.



PROJECT 6
® Topic: Demand Side Management (Electrical Power Sector)
® Short Summary: Virtually every DPRK end user of energy, including
electricity, is wasteful. The DPRK needs to define the objectives and scope of a
national demand side management (DSM) program for its electrical sector, and
to select priorities for implementing the program among classes of electrical
consumers.
® US action to fulfil need: The United States could provide technical assistance
to define a national DSM strategy and action plan for consideration by
multilateral donors, to include technical potential for DSM, economics of DSM,
institutional development, and training requirements for DSM program.
® Estimated funding required: (a) $0.5-1 million for DSM study.
® Possible US supplier of resources: USAID; DOE
® Likely DPRK counterpart: Electric Power Industry Commission (EPIC), the
Institute for Thermal Engineering, and the Centre for Rational Energy Use
® Security implications of project: none in the military dimension.
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Also attached is an IAEA press release issued December 2,
1993 on DPRK.
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PS Release would disclose confidential advice between the President
and his advisors, or between such advisors |a)(5) of the PRA|

P6 Rcelease would constitute a clearly unwarranted invasion of
personal privacy |(a)(6) of the PRA|

C. Closed in accordance with restrictions contained in donor's deed
of gift.
PRM. Personal record misfile defined in accordance with 44 US.C.
2201(3).
RR. Document will be reviewed upon request.

Freedom of Information Act - [S U.S.C. 552(b)|

b(1) National security classified information [(b)(1) of the FOIA]

b(2) Release would disclose internal personnel rules and practices of
an agency [(b)(2) of the FOIA]

b(3) Release would violate a Federal statute {(b)3) of the FOIA]

b(4) Release would disclose trade sccrets or confidential or financial
information [(b)(4) of the FOIA|

b(6) Release would constitute a clearly unwarranted invasion of
personal privacy [(b)(6) of the FOIA|

b(7) Release would disclose information compiled for law enforcement
purposes |(b)(7) of the FOIA|

b(8) Release would disclose information concerning the regulation of
financial institutions [(b)(8) of the FOIA|

b(9) Release would disclose geological or geophysical information
concerning wells [(b)(9) of the FOIA|



