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CURRENCY EQUIVALENTS
Currency Unit - Won (W)

Average used in appraisal estimates (1990): US$ = W 700

Actual yearly average market values:
US$= W 720 1991
US$= W 780 1992
US$ = W 802 1993
US$ = W 803 1994
US$ = W 770 1995
US$= W 805 1996

WEIGHTS AND MEASURES
bbl barrel mmt million metric tons
bcm billion cubic meter mty million tons per year
Btu British thermal unit MW megawatt (1,000 kW)
kW kilowatt ppm parts per million
kWh kilowatt-hours toe ton of oil equivalent (=9.718 Gcal)
kcal kilocalories (=3.968 Btu) Twh terawatt-hours (billion kwh)
Gcal gigacalories (million kcal) ug microgram

FISCAL YEAR OF BORROWER
January 1 to December 31

ABBREVIATIONS AND ACRONYMS
CGA City Gas Association
CGC City Gas Company
CHP Combined Heat and Power (generation)
CO Carbon Monoxide
CO 2  Carbon Dioxide
EA Environmental Assessment
HFO Heavy Fuel Oil
IDC Interest During Construction
ICB International Competitive Bidding
KDHC Korea District Heating Corporation
KEEI Korea Energy Economics Institute
KEMCO Korea Electric Power Corporation
KGC Korea Gas Corporation
KGSC Korea Gas Safety Corporation
LNG Liquefied Natural Gas
LPG Liquefied Petroleum Gas
MOER Ministry of Energy and Resources
NFA Net Fixed Assets
NPV Net Present Value
O&M Operation and Maintenance
SO2  Sulfur Dioxide
TSP Total Suspended Particulates
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IMPLEMENTATION COMPLETION REPORT
REPUBLIC OF KOREA

GAS SYSTEM EXPANSION PROJECT
(LOAN 3413-KO)

This is the Implementation Completion Report (ICR) for the Gas System Expansion
Project in the Republic of Korea, for which loan 3413-KO in the amount of US$100 million
equivalent was approved on November 5, 1991 and made effective on March 2, 1992.

The loan was closed on June 30, 1997 as originally planned. Final disbursement took
place on November 22, 1995, at which time a balance of US$5,282,700.42 was canceled.

The ICR was prepared by Esperanza Miranda, Consultant, under the supervision of Mr.
Mohammad Farhandi, Task Manager, EASEG. It was cleared by Mr. Yoshihiko Sumi,
Manager, EASEG.

Preparation of this ICR was begun during the Bank's final supervision mission on
February, 1997. It is based on material in the project file, site visits by the ICR mission in
November, 1997 and updated project information provided by the Borrower (KGC). The
Borrower also contributed to the preparation of the ICR by preparing own project completion
report (attached as Appendix A), and commenting on the draft ICR.
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IMPLEMENTATION COMPLETION REPORT
REPUBLIC OF KOREA

GAS SYSTEM EXPANSION PROJECT
(LOAN 3413-KO)

Evaluation Summary

Introduction

i. After the second oil crisis in the early 80's, the Government of Korea (GOK) decided to
promote the importation of liquefied natural gas (LNG) as a part of a broader strategy to
diversify energy supplies from imported oil and address environmental concerns. By 1983, the
Korea Gas Corporation (KGC) had been established as the state-owned agency responsible for
the overall planning, operation and management of the infrastructure necessitated by the import
of LNG. Aware of the strategic significance of investment decisions in the gas sector, the
Government sought the assistance of the Bank in carrying out a Gas Utilization Study to help
establish the scope for economical use of natural gas in Korea. The Bank undertook this study
in 1989, jointly with the Korea Energy Economics Institute. The study established that natural
gas (imported as LNG) was competitive with alternative fuels in a number of applications,
including power generation (in combined-cycle plants), combined heat/power (CHP) plants
supplying district heating systems, and selected residential, commercial and industrial uses. The
relatively benign effect of natural gas on the environment was considered to add to its potential
as an attractive form of energy for Korea. The Gas System Expansion project was prepared as
an aftermath of this study (para. 1).

Project Objectives

ii. The project objectives as stated in the SAR were: (a) provision of the additional
infrastructure required to facilitate the import and utilization of 5 mty of LNG by 1995, thereby
improving the efficiency of energy use in Korea and mitigating its impact on air quality in
urban areas; and (b) strengthening KGC's operational performance and management,
particularly in the area of financial management.

iii. The project components were: (a) extension of the Pyong Taek LNG receiving terminal
consisting of the construction of two 10,000 m3 LNG tanks and installation of ancillary
equipment; (b) construction of additional pipeline facilities, including expansion of the Seoul
metropolitan pipeline system (to meet increasing demand from the City Gas Companies and
KEPCO) and construction of a trunkline from Pyong Taek to Tae Jon (to support gas market
developments in the Central Region); and (c) utilization of consultant's services for the
engineering of terminal extension and pipeline expansion. In addition to the above components,
the loan agreement stated that KGC carried out the following safety audits of its technical
operations, and it furnished the results of said audits to the Bank: (a) prior to any construction;
(b) during the construction; and (c) prior to start-up of the Pyong Taek terminal.
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iv. Although the project did not explicitly include any sector policy objective, it was
recognized during appraisal that gas prices to the City Gas Companies (CGCs) were subject to
wide fluctuations which could have a deleterious effect on. KGC's liquidity, and therefore, it
was agreed during project negotiations that KGC and the Government would prepare and
submit by the Bank by June 30 of each year, an annual paper discussing the rationale for the
proposed wholesale gas price structure for the following year, including an assessment of the
impact of likely LNG price fluctuations on KGC's liquidity. (para. 4).

v. The project objectives were well defined, realistic and in line with GOK's general goal
in the energy sector which was to bring about greater efficiency in the use of energy while
minimizing its impact on the environment. For the implementing agency, the project was
essential to establish KGC's financial credit worthiness in the foreign market as the Bank loan
was the first foreign loan to assist KGC with its physical expansion program. (para. 5)

vi. The project was very clear in setting specific outcomes with regard to the objective of
expanding the import and utilization of LNG and it spelled out clearly how the project would
achieve this objective, that is, through the extension of the Pyong Taek Terminal and
construction of additional pipelines. However, the project was less clear in providing details on
how the objective of strengthening KGC's operational performance and financial management
would be achieved as no specific activities or resources were established to monitor and
evaluate the achievement of this objective (para. 7)

vii. The project was neither complex nor demanding for the implementing agency, mainly
because KGC had already gained experience while completing the original Pyong Taek LNG
terminal and pipeline facilities. During the construction of the original terminal (and during the
expansion project), KGC received valuable technical assistance from world-wide experts in
LNG technology (France and Japan) which provided an ample window for knowledge transfer.
The main anticipated challenges for the project, market, construction, and operation, were
foreseen to be manageable and not beyond the capability of the implementing agency. However,
the real challenge would come from the lack of commitment to implement the institutional
objectives of the project and the emphasis placed by KGG on the financial benefits of the loan
rather than on the value-added of the project. (para. 8).

Implementation Experience and Results

viii. The achievement of the project's physical and environmental objectives was substantial.
KGC not only complete the two storage tanks financed by the loan, but it expanded its original
investment plan by adding a third tank, thus increasing LNG terminal capacity up to 7 mty as
compared to the 5 mty anticipated in the SAR by December 1995. The project was completed
on July 1996, almost six months earlier than the anticipated date of December 1996. The actual
project cost, including the construction of the third tank, was US$679.4 million or about 7%
lower than the appraisal estimate US$732.1 million. The project cost was lower due to the fact
that actual contingencies and IDC costs were lower than anticipated (para 9). The internal rate
of return has been recalculated as 19% which is lower than the 29% but still it is considered
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satisfactory (para 10-12). The quality of air in the Seoul metropolitan area has improved as a
result of the substitution of fuels with a high sulfur and particulate content (coal and oil
products) by natural gas which is a cleaner and lesser-polluting fuel (para. 13). The institutional
objectives of the project were partially achieved, mainly because of KGC's limited
improvement in the areas of financial management and training (para. 16). Bank financing was
only US$80.7 million since US$19.3 million was canceled at the Borrower's request in
December 1994 because KGC's accessibility to less expensive funds; and in November 1995,
the Borrower requested the cancellation of the undisbursed balance of US$5.3 million from the
loan account (para. 17).

ix. A major concern during project implementation was the issue of safety and the
implementation of safety audits. In spite of repeated requests by the Bank, KGC did not comply
with the submission of safety audits of its technical operations as required in the project
agreement. The Bank received only "approval certificates" issued by the Korea Gas Safety
Corporation (KGSC) rather than comprehensive reports indicating the actions taken by
management regarding safety issues. This issue became even more important when an
explosion in KGC's gas distribution network in downtown Seoul resulted in about 13 deaths
and substantial damages to properties in December 1994. Although the accident occurred in a
section of the pipeline not financed by the project, the Bank and KGC agreed to allocate up to
US$1.0 million from the loan account to fund a comprehensive safety audit of all KGC
facilities at large. However, KGC decided to use its own resources to carry out such audit which
was completed by KGCS in March 1995 but it was presented to the Bank only until December
1997 still in Korean language. Recently, KGC has initiated a program to revamp its entire
safety management system through a comprehensive five-year Environmental-Hazard-Safety
Management Plan which is being implemented with the assistance of international consultants
(Mobil Corporation) (para. 19)

x. In spite of the above shortcomings, project sustainability is very likely given the
increased demand of LNG as city-gas markets are expanded nationwide and KGC carries out its
ambitious plans for future expansion. These plans include: a) a new LNG terminal at Incheon,
outside Seoul (already completed); b) further expansion of the Pyong Taek terminal, and c) a
new LNG terminal at An-jung in the south coast of Korea by year 2000 (para. 22-24).

xi. The Bank and Borrower's performance during each phase of the project was
satisfactory. Project identification and preparation benefited greatly from the analysis carried
out by the Gas Utilization Study in 1989 as well as from the Borrower's readiness for the
project. Appraisal of the project was carried out in close collaboration with KGC, and it was
completed without a formal appraisal mission. Despite limited supervision resources available
for Korea projects as lending was being phased out of this country, Bank supervision was
satisfactory (para 27). KGC performed extremely well in the implementation of the physical
works but it failed to show the same commitment to the strengthening of its financial
management function and the compliance with the legal covenants regarding safety audits
(para. 31).
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xii. Based on the substantial achievement of the environmental and physical objectives of
the project and the sustainability of the project benefits, the overall outcome of the project can
be considered as satisfactory (para. 32). The project assisted KGC to secure its ability to supply
the increased demand of LNG that resulted from co-generation and combined-power plants
recently built in the Seoul metropolitan area, and it was instrumental for the consolidation of
KGC's physical expansion program, which is now aimed to expand the supply of LNG
nationwide by year 2000. The project value-added contribution, however, was reduced by the
lack of action from GOK and KGC in key areas such as KGC's financial management and the
implementation of safety audits (para. 33)

Summary of Findings, Future Operations and Key Lessons Learned

xiii. Benefits from the project will likely be sustained. The demand for LNG has increased
significantly since project completion and is expected to increase steadily in the future years as
city gas-markets are expanded nationwide. (para 22). Likewise, KGC's LNG supply capacity
has increased and it is likely to increase as KGC carries out an ambitious investment program
which consists of further expansion of the Pyong Taek terminal, a new terminal at Incheo and
An-Jung, and expansion of the pipeline network to the southwestern region of Korea. (para 23).
On the safety issue, KGC is also working on revamping its entire safety management system
through a comprehensive five-year Environmental-Hazard-Safety (EHS) Management Plan
(para. 19). In addition, KGC's efforts in R&D are supporting the development of high-
efficiency technologies to foster the introduction of additional end-use technologies into the
Korean marketplace, for instance, in commercial applications (para. 34).

xiv. The most important findings to be drawn from the experience in implementing the
project are as follows:

a) Project preparation and identification were greatly facilitated and benefited by the analysis
carried out in the Gas Utilization Study and by working closely with the Borrower (para. 6)

b) The potential for the success of any project is increased if it fits into the government's
development policy for the sector. The project received a great deal of Government's
support as it fitted well into GOK's strategy to promote the use of natural gas as an
alternative energy source while minimizing the detrimental impacts on the quality of the
environment (para. 4).

c) In project design, each development objective should be accompanied by an implementation
plan which describes how the objective would be achieved and the resources needed for its
implementation. Without these indicators, the project objective of strengthening KGC's
operational performance became too broad and difficult to monitor and evaluate (para 7).
The identification of performance monitoring indicators for each project objective is now
required in the preparation of all Bank projects.
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IMPLEMENTATION COMPLETION REPORT
REPUBLIC OF KOREA

GAS SYSTEM EXPANSION PROJECT (LOAN 3413-KO)

A. STATEMENT/EVALUATION OF PROJECT OBJECTIVES

1. Background. In 1981, in the wake of the second oil crisis, the Government of Korea
(GOK) decided to promote the importation of liquefied natural gas (LNG) as a part of a broader
strategy to diversify energy supplies away from imported oil and address environmental
concerns. In 1983, a contract between the Korea Electric Power Corporation (KEPCO) and
Pertamina (Indonesia) was signed which provided for imports of two million ton/year (mty) of
LNG for 20 years, starting in 1987. Subsequently, the decision was taken to establish the Korea
Gas Corporation (KGC) as a separate entity to assume responsibility for implementing the
contract with Pertamina and for the overall planning, operation and management of the
infrastructure necessitated by the import of LNG. Aware of the strategic significance of
investment decisions in the gas sector, the Government sought the assistance of the Bank in
carrying out a Gas Utilization Study to help establish the scope for economical use of natural
gas in Korea. The Bank undertook this study in 1989 (Report No. 8142-KO), jointly with the
Korea Energy Economics Institute. The study established that natural gas (imported as LNG)
was competitive with alternative fuels in a number of applications, including power generation
(in combined-cycle plants), combined heat/power (CHP) plants supplying district heating
systems, and selected residential, commercial and industrial uses. The relatively benign effect
of natural gas on the environment was considered to add to its potential as an attractive form of
energy for Korea. The Gas System Expansion project was prepared as an aftermath of this
study.

2. Project Objectives. The project objectives as stated in the SAR were: (a) provision of
the additional infrastructure required to facilitate the import and utilization of 5 mty of LNG by
1995, thereby improving the efficiency of energy use in Korea and mitigating its impact on air
quality in urban areas; and (b) strengthening KGC's operational performance and management,
particularly in the area of financial management.

3. The project components were the following: (a) extension of the Pyong Taek LNG
receiving terminal consisting of the construction of two 100,000 m3 LNG tanks and installation
of ancillary equipment; (b) construction of additional pipeline facilities, including expansion of
the Seoul metropolitan pipeline system (to meet increasing demand from the City Gas
Companies and KEPCO) and construction of a trunkline from Pyong Taek to Tae Jon (to
support gas market developments in the Central Region); and (c) utilization of consultants'
services for the engineering of terminal extension and pipeline expansion.

4. Although the project did not explicitly include any sector policy objective, it was
recognized during appraisal that gas prices to the City Gas Companies (CGCs) were subject to
wide fluctuations which could have a deleterious effect on KGC's liquidity, and therefore, it
was agreed during project negotiations that KGC and the Government would prepare and
submit by the Bank by June 30 of each year, an annual paper discussing the rationale for the
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proposed wholesale gas price structure for the following year, including an assessment of the
impact of likely LNG price fluctuations on KGC's liquidity.

5. The project objectives were well defined, realistic and in line with GOK's general goal
in the energy sector which was to bring about greater efficiency in the use of energy while
minimizing its impact on the environment. Specifically, the GOK's strategy in the energy sector
was three-fold: (a) reducing Korea's dependence on oil by diversifying into alternative energy
sources, including imported coal, LNG and nuclear energy; (b) selecting a wider spectrum of
energy suppliers; and (c) fostering energy conservation. The project supported each of these
concerns. Also, the project was very responsive to KGC's needs for financial credit worthiness
in the foreign market as the Bank loan was the first foreign loan to assist KGC with its physical
expansion program.

6. Because the project was prepared on the basis of the Gas Utilization Study carried out
by the Bank in 1989, it benefited from a comprehensive sector analysis and a clear scope for the
economic and environmental benefits of natural gas as an alternative source of energy. As a
matter of fact, Bank assistance in sector analysis, particularly in sectors where the Bank could
contribute with a clear value-added (i.e environmental protection), was the main rationale for
Bank lending to Korea during its graduation program. The project was part of this program .

7. The project was very clear in setting specific outcomes with regard to the objective of
expanding the import and utilization of LNG and it spelled out clearly how the project would
achieve this objective, that is, through the extension of the Pyong Taek Terminal and
construction of additional pipelines. However, the project was less clear in providing details on
how the objective of strengthening KGC's operational performance and financial management
would be achieved as no specific activities or resources were established to monitor and
evaluate the achievement of this objective.

8. The project was neither complex nor demanding for the implementing agency, mainly
because KGC had already gained experience while completing the original Pyong Taek LNG
terminal and pipeline facilities. During the construction of the original terminal (and during the
expansion project), KGC received valuable technical assistance from world-wide experts in
LNG technology (France and Japan) which provided an ample window for knowledge transfer.
The main anticipated challenges for the project, market, construction, and operation, were
foreseen to be manageable and not beyond the capability of the implementing agency. However,
the real challenge would come from the lack of commitment to implement the institutional
objectives of the project and the emphasis placed by KGG on the financial benefits of the loan
rather than on the value-added components of the project.

B. ACHIEVEMENT OF PROJECT OBJECTIVES

9. The project physical objectives were substantially achieved. KGC completed the
extension of the Pyong Taek LNG receiving terminal and pipeline facilities on July 1996,
almost six months earlier than the anticipated date of December 1996 (Table 5). In addition to
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the two LNG tanks financed by the loan, KGC added a third tank to the original investment
plan. The third tank was completed within the original implementation period of the project and
financed through local funding. Consequently, LNG terminal capacity increased up to 7.0 mty
as compared to the 5.0 mty by 1995 as estimated at appraisal (Table 6). The actual project cost,
including the construction of the additional third tank, was US$679.4 million or about 7%
lower than the appraisal estimate of US$732 million (Table 9a). This was due to the fact that
actual contingencies and IDC costs were lower than anticipated.

10. The internal rate of return (IRR) has been recalculated as 19 percent (Table 10).
While the recalculated IRR of 19 percent is lower than the 29 percent computed at appraisal, it
is still satisfactory. Although the recalculation predominantly follows the methodology used in
the SAR, the recalculation encompasses a wider scope. As discussed above (para. 9), KGC
revised their basic investment plan and constructed three storage tanks rather than two. KGC
treated this expanded investment program as a single project, and it is not possible to separate
out the costs and benefits specifically attributable to just the two tanks funded under the Project.
Hence, both incremental gas consumption with its associated benefits, and project investment
and other costs, have been increased accordingly in the recalculation.

11. Further, shifting the usage of natural gas from the older thermal boiler power plants
(where gas had been substituting for low-value fuel oil) to higher-value city gas markets,
occurred before the first new storage tank was commissioned. Thus it is associated with gas
from the original tanks and not with the incremental gas consumption due to the Project. The
costs and benefits associated with the boiler units, which were included in the SAR's
calculation, have therefore been excluded from the recalculation.

12. The recalculated IRR is lower for two main reasons. Firstly, the landed coal prices used
in the SAR were forecasted to increase significantly over the project period. Current Bank
projections show a slight decline in future international coal prices. This has the effect of
reducing the netback value of the gas utilized in the power sector. Secondly, the original
calculation assumed that benefits from incremental gas consumption would be realized
immediately after the Project's inception. A more realistic position has been taken in the
recalculation. It has been assumed that incremental gas consumption attributable to the Project
could not have eventuated until after the first new storage tank was commissioned in November
1993. Therefore, incremental benefits associated with this increase in gas consumption are not
considered to emerge until 1994.

13. The achievement of the environmental objectives has been substantial. The quality of
air in the Seoul metropolitan area has improved as a result of the substitution of fuels with a
high sulfur and particulate content (coal and oil products) by a cleaner and lesser-polluting fuel
natural gas. In particular, emissions of SO2 (which returns to the earth as part of "acid rain")
and of particulates are virtually eliminated through the use of natural gas. KGC estimates that
the use of 7mty of LNG has eliminated emissions of SO2 and TSP by 80,000 and 14,000 tons
respectively each year since 1995 (Table 6). In addition, it is estimated that each ton of LNG
used in Korea (instead of a mix of coal and oil) reduces CO 2 emissions by about 3 tons. The
project thus offers a highly cost-effective response to the greenhouse challenge. In a longer-
term perspective, the use of LNG can be seen as a partial if not substantial response to concerns
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about global warming which is now widely acknowledged as a serious source of environmental
concern.

14. The Environmental Assessment (EA) prepared by KGC for the planning of the Pyong
Taek site in 1981 covered the provision of the extension of the facilities proposed by the
project. Consequently, no new environmental impacts were expected from the construction of
the new facilities. All the actions proposed in the EA to mitigate the environmental impact of
the original project were carried out by KGC during the construction of the first phase
development of the Pyong Taek terminal. Since the expansion project was built using the same
specifications and technology of the first phase, the same preventive measures were
implemented in the project, namely, fire and gas leakage preventive systems, training on plant
operation and security procedures, safety manuals, and the maintenance of a central control
system. These measures proved satisfactory with no discernible negative environmental
consequences. As to the pipelaying activities and operation of the expansion project, their
environmental impact was covered by existing codes of practice supported by Korean law.

15. Because the project would not require any additional land development and would
follow the same specifications as the original terminal construction investment, it was agreed
that the only environmental issues of the project were safety and local fishing rights. To ensure
that the same high standards and safety features used in the construction of the original terminal
were applied to the project, an agreement was reached with KGC during project negotiations,
that Korea Gas Safety Corporation (KGSC) would conduct, at least, three safety audits for
KGC during project implementation: (a) prior to construction; (b) during construction; and (c)
prior to start-up. Although the Bank was able to assure that the safety issues were more than
fully covered by the layout, design and operational standard of the Pyong-Taek terminal prior to
project implementation, the results of the above safety audits were made available to the Bank
only after the ICR mission. However, the reports were sent to the Bank in Korean language
which makes it impossible for the Bank to evaluate their content up to this date . Although
KGC has shown a strong interest to provide a copy of these reports after the ICR mission, the
fact is that KGC failed to submit these reports as required in the project agreement. With regard
to the local fishing rights, about 500 fishing families were compensated during project
preparation.

16. The institutional objectives of the project were partially achieved, mainly because of
KGC's limited improvement in the areas of financial management and training. Although the
current financial position of KGC is sound and a new international financing team was created
in early 1997, the number of financial specialists is very limited and training on financial
planning and management was minimal during project implementation. KGC has not yet
assembled the necessary expertise to perform financial planning and use it as a management
tool. This is very important in view of the growing complexity of KGC's operations and related
financial issues. KGC still needs to develop a stronger financial expertise that helps the
institution to maximize the returns from its operations and prepare it for a potential role as a
private enterprise.
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C. IMPLEMENTATION RECORD AND MAJOR FACTORS AFFECTING THE
PROJECT

17. Two factors were critical for the successful implementation of the project physical
components: first, KGC's previous experience in the engineering and construction of the
original Pyong Taek terminal and pipeline facilities; and second, the concerted decision on the
part of the Government to promote the use of LNG. In spite of the cancellation of US$14.0
million from the loan amount', the project was completed within its original scope and on
schedule.

18. In contrast to the strong commitment from both GOK and KGC to carry out the civil
works of the project, the strengthening of KGC's operational performance and financial
management was hindered by GOK's unwillingness to authorize any financial management
improvement program in government-invested corporations for which the Government had
plans to privatize. Although privatization of KGC is still under consideration, no action has
been initiated yet towards its privatization. In light of the little support received from GOK, the
Bank and KGC agreed to allocate about US$1.0 million from the loan account to train KGC
staff, particularly in the areas of financial management and planning capability. This effort
resulted also in disappointment as KGC did not carry out a comprehensive training program but
a series of short courses (3 months maximum) on rather broad aspects such as basic
international finance and capital markets which did not provide any substantial basis to
develop strong financial management and planning skills among KGC staff.

19. A major concern during project implementation was the issue of safety and the
implementation of safety audits. In spite of repeated requests by the Bank, KGC did not submit
the safety audits of its technical operations as required in the project agreement. The Bank
received only "approval certificates" issued by the Korea Gas Safety Corporation (KGSC)
rather than comprehensive reports indicating the actions taken by management regarding safety
issues. This issue became even more important when an explosion in KGC's gas distribution
network in downtown Seoul resulted in about 13 deaths and substantial damages to properties
in December 1994. Although the accident occurred in a section of the pipeline not financed by
the project, the Bank and KGC agreed to allocate up to US$1 million from the loan account to
fund a comprehensive safety audit of all KGC facilities at large. However, KGC decided to use
its own resources to carry out such audit which was completed by KGCS in March 1995 but it
was submitted to the Bank only until December 1997 still in Korean language. Recently, KGC
has initiated a program to revamp its entire safety management system through a
comprehensive five-year Environmental-Hazard-Safety Management Plan which is being
implemented with the assistance of international consultants (Mobil Corporation).

20. In 1994 KGC took the decision to issue corporate bonds to raise funds for its gas supply
investment program. This required that KGC was in compliance with all Bank covenants,

On the request of the Borrower, US$14.0 million was canceled from the loan account on December 12, 1994
because KGC's accessibility to less expensive funds through issuance of corporate bonds.
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including the current ratio covenant which KGC had been in non-compliance with since FY92.
Because it was very unlikely that under the current expansion program (even without the
issuance of bonds) KGC would comply with this covenant in the future years, the Bank agreed,
in October, 1994, to the deletion of the current ratio covenant from the Project Agreement on
an exceptional basis. This allowed KGG to raise funds to carry out its large investment
program. Although KGC has had a positive rate of return and a substantial increase in net
income over the past six years (Table 7), it needs to reach a better liquidity position and a
capital structure which is less dependent on external borrowings.

21. Another factor affecting the implementation of the institutional objective of the project
was the own nature of the Implementing Agency. KGC was and still is an organization run
largely by engineers. The completion of the construction of the facilities and the ability to raise
money to fund additional facilities were seen by KGC as the principal means to achieve KGC's
financial strengthening and management capabilities. Consequently, KGC did not take real
ownership of any other measure that would support the institutional development objective of
the project.

D. PROJECT SUSTAINABILITY

22. The project's achievements are likely to be sustainable. The demand for LNG has
increased significantly since project completion and is expected to increase steadily in the
coming years as city-gas markets are expanded nationwide. For instance, between 1991 and
1996, consumption of LNG increased approximately 243%, from 2.7 million ton to 9.2 million
ton, and LNG share in the total energy consumption increased from 3.4% in 1991 to 7.5% in
1996. By 2015, demand is expected to be 29 million ton (or a 219% increase from the 1996
level), and 34% of this demand would come from residential users (Table 15).

23. KGC's LNG supply capacity has also increased since project completion and it is likely
to increase as KGC carries out its ambitious plan to extend the supply of LNG nationwide by
the year 2000. Since 1995, KGC has built: two more LNG storage tanks and a second jetty at
Pyong Taek, thus increasing terminal capacity to 8.7 million ton; a new LNG terminal at
Incheon (outside Seoul) with an expected capacity of 10 million ton by 2000; and distribution
pipelines that expand the pipeline network to the southwestern region of Korea. KGC's future
plans include the addition of one more tank at Pyong Taek (the terminal will have ten 100,000
m3 capacity tanks after the last tank is completed) and the construction of a third LNG terminal
at An-Jung (south coast of Korea).

24. As the environmental benefits of the project are dependent on the use of natural gas, the
project is likely to maintain its environmental benefits as long as LNG is used as an alternative
source of energy which, as shown above, is likely to be the case in Korea.
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E. BANK PERFORMANCE

25. The Bank's performance during each phase of the project was satisfactory. Project
identification and preparation benefited greatly from the analysis carried out by the Gas
Utilization Study in 1989 as well as from the Borrower's readiness for the project. The concept
and design of the project were consistent with the sector strategy of the Borrower as well as
with the Bank's assistance strategy for Korea. The Bank's involvement in project preparation
resulted in a stronger interface between gas and electricity utilities and a streamlining of public
policies affecting gas utilization patterns, in particular for power generation and space heating.
During project design, the Bank assisted KGC in the selection of critical technology choices.

26. The pre-appraisal mission was essentially able to complete the appraisal of the project
and the appraisal documents were finalized without a formal appraisal mission. The Borrower
was well kept informed of the processing of the project and most of the issues raised at
negotiations had already been discussed with the Government and the Implementing Agency
prior to formal discussion.

27. The Bank performed satisfactorily in supervising the project despite limited resources
available for project supervision. The Bank carried out six supervision missions between July,
1992 and February, 1997 (about once a year) and an ICR mission in November, 1997. Project
supervision was intense at the beginning of the project but it declined as project facilities were
being built and supervision resources were limited. As lending was being phased out of Korea,
the amount of resources allocated to this country's portfolio was reduced. Although it is not
clear whether additional supervision would have yielded a better result given KGC's limited
actions in institutional development, it is clear that limited supervision reduced the time
available of Bank staff to develop a more profound interaction with KGC.

28. The Bank reported and monitored issues and concerns on a regular basis, particularly
the issue of safety audits, but it had difficulty in ensuring compliance with the submission of
these audits. This was mainly due to the lack of cooperation from KGC in making the audits
available to the Bank on time. As a result of this, the Bank could not provide any comments or
review the procedures used in preparation of the audit reports and the information contained.
The Bank put a lot of emphasis in these audits because it felt that safety issues in KGC were not
yet institutionalized.

29. Bank visits to the field were a common feature during project supervision and they
served as a first-hand measure to confirm the progress of the civil works and some of the safety
aspects of the facilities.

F. BORROWER PERFORMANCE

30. The overall performance of KGC was satisfactory throughout the project cycle. KGC
worked closely with the Bank during project identification, preparation and appraisal. They
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showed readiness for the project, particularly for the implementation of the physical works, but
they showed limited commitment to the project's non-physical components.

31. KGC's performance in the strengthening of its financial management capabilities and
the compliance with legal covenants was deficient for two reasons: First, KGC did not take the
necessary measures to build up its expertise in financial management and strategic planning
partly because it didn't receive the appropriate support from the Government (para. 18) and it
failed to carry out a comprehensive training program on financial planning. Second, KGC did
not submit to the Bank any of the safety audits required in the Project Agreement, namely, prior
to construction, during construction, and prior to start-up. It was only after the ICR mission that
KGC has shown interest to submit these reports to the the Bank. However, only reports in
Korean language have been received up to date. Lack of compliance with the submission of
safety audits was an outstanding issue throughout project implementation.

G. ASSESSMENT OF OUTCOME

32. Based on the substantial achievement of the environmental and physical objectives of
the project and the sustainability of the project benefits, the overall outcome of the project can
be considered as satisfactory. The project assisted KGC to secure its ability to supply the
increased demand of LNG that resulted from co-generation and combined-power plants recently
built in the Seoul metropolitan area, and it was instrumental for the consolidation of KGC's
physical expansion program, which is now aimed to expand the supply of LNG nationwide by
year 2000.

33. However, considering the lack of action by the GOK and KGC in key areas such as
strengthening KGC's financial management capabilities and the implementation of safety
audits, the project value-added contribution was reduced, and the loan became more a financial
instrument for KGC to procure goods and services. Although this is not the objective of any
Bank project, we cannot rate the project or its outcome as unsatisfactory in view of the
substantial benefits that the project has brought to the environment in Korea. The project also
was important for the consolidation of a new technology in Korea and for improving KGC's
credit worthiness when it was most needed.

H. FUTURE OPERATIONS

34. As illustrated in para. 22 and 23 above, KGC is carrying out an ambitious investment
program and increasingly complex operations. KGC is also working on revamping its entire
safety management system through a comprehensive five-year Environmental-Hazard-Safety
(EHS) Management Plan that is being implemented with the help of international consultants.
In addition, KGC's efforts in R&D are supporting the development of high-efficiency
technologies to foster the introduction of additional end-use technologies into the Korean
marketplace, for instance, in commercial applications.
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35. The project was part of the graduation program for Korea and among the last projects in
the energy sector pipeline for the country. No more gas projects are anticipated for Bank's
lending to the Government of Korea.

. KEY LESSONS LEARNED

36. The most important findings to be drawn from the experience in implementing the
project are as follows:

a) Project preparation and identification were greatly facilitated and benefited by the analysis
carried out in the Gas Utilization Study (para. 6) and by close collaboration with the
Borrower.

b) The potential for the success of any project is increased if it fits into the government's
development policy for the sector. The project received appropriate support from the
Government as it fitted well into GOK's strategy to promote the use of natural gas as an
alternative energy source while minimizing the detrimental impacts on the quality of the
environment (para. 4).

c) In project design, each development project objective should be accompanied by an
implementation plan which describes how the objective would be achieved and the
resources needed for its implementation. Without these indicators, the project objective of
strengthening KGC's operational performance became too broad and difficult to monitor
and evaluate (para 7). The identification of performance monitoring indicators for each
project objective is now required in the preparation of all Bank projects.
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STATISTICAL ANNEXES
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Table 1: Summary of Assessments

Not applicable
A. Achievement of objectives Substantial Partial Negligible

Macro policies X
Sector policies' X x
Financial objectives X
Institutional development X
Physical objectives X
Poverty Reduction X
Gender issues x
Other social objectives X
Environmental objectives X
Public sector management X
Private sector development X
Other

Likely Unlikely Uncertain
B. Project sustainability X

Highly
C. Bank performance Satisfactory Satisfactory Deficient

Identification X
Preparation X _

Appraisal X
Supervision X

Highly
D. Borrower performance Satisfactory Satisfactory Deficient

Preparation X
Implementation X
Covenant compliance X
Operation X

Highly Un- Highly
Satisfactory Satisfactory satisfactory satisfactory

E. Assessment of outcome X
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Table 2: Related Bank Loans/Credits

Loan title Purpose Year of Status
approval

Preceding Operations
Energy Second Power To support the Korea Electric 1986 Closed
(Ln 2671-KO) Power Corporation's (KEPCO)

1986-89 investment program of
constructing additional
transmission and distribution
facilities to match its generation
expansion program and meet the
demand growth reliably and
efficiently.

Following Operations
Gas Utilization Study The objectives of the study were: 1990 Completed
(Report No. 8142-KO) (a) to establish the scope for

economic use of gas in Korea; (b)
to assess the viability of alternative
investment scenarios in gas
infrastructure to meet projected
demand; (c) to outline the possible
role of natural gas in reducing air
pollution in Korea; and (d) to
review the adequacy of the sector's
institutional and policy framework
in meeting government objectives.

Petroleum Distribution and To improve the efficiency of 1993 Ongoing
Sector Management Korea's energy sector and enhance
(Ln 3613-KO) the reliabilitiy of petroleum supply

through a) the construction of a
pipeline network; b) improving
environmental quality and safety
standards; c) developing an
appropriate energy conservation
program, and d) strengthening the
financial, operational and
managerial capabilities of

I DHOPCO. I
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Table 3: Project Timetable

Steps in project Date planned Actual Date
cycle

Identification not available January, 1990

Preparation (IEPS) not available October, 1990

Pre-appraisal not available November, 1990

Appraisal March 1991 1/

Negotiations May 1991 July 1991

Board Presentation July 1991 November 5, 1991

Signing July 1991 December 11, 1991

Effectiveness September 1991 March 2, 1992

Project December, 1996 July, 1996
Completion
Loan Closing June 30, 1997 June 30, 1997

1/ The pre-appraisal mission was essentially able to complete the appraisal of the project. It was agreed that the appraisal documents

were finalized withtout a formal appraisal mission.

Table 4: Loan Disbursements: Cumulative Estimated and Actual
(US$ Million)

FY92 FY93 FY94 FY95 FY96 FY97

Appraisal estimate 10.0 32.0 52.0 76.0 90.0 100.0

Actual 28.6 54.1 73.6 83.9 80.7 1/ 80.7

Actual as % of estimate 286% 169.1% 141.5% 110.4% 89.7% 80.7%

Date final disbursement November 22, 1995

Cancellations:
On the request of the Borrower, US$14.0 million was canceled from Loan Account in December, 1994.
On the request of the Borrower, US$5.3 million was canceled from Loan Account in November, 1995 to cancel undisbursed funds.
1/ This includes a refund of the Special Account of US$3.2 million in October 1995
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Table 5: Key Indicators for Project Implementation

Implementation Period Estimated (SAR) Actual

1. Pyong Taek Terminal
Phase I January/90 - December/93 December/89 - November/93

Phase II January/91 - December/94 August/89 - October/94

2. Pipeline Network

Seoul Metropolitan Pipeline January/90 - March/95 October/90 - July/96

Mid Zone Trunkline October/89 - June/93 October/90 - December/94

Table 6: Key indicators for Project Operation

After project completion: Estimated (SAR) Actual
1. LNG Terminal Capacity at Pyong
Taek by 12/95 (mty) 5.0 7.0

2. Pipeline Network (kms)
a. Seoul Metropolitan Pipeline 113 159
b. Mid Zone Trunkline 132 152

3. SO 2 emissions reduced by each
year (tons) 60,000 80,000

4. Particulates emissions reduced by
each year (tons) 10,000 14,000
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Table 7: KGC's Key Financial Indicators 1991-1997

1991 1992 1993 1994 1995 1996
Financial year ending December 31, SAR Actual SAR Actual SAR Actual SAR Actual SAR Actual SAR Actual

Total Volume Sold (thousand tons) 2,564 n.a. 2,656 3,481 3,890 4,365 4,388 5,783 4,922 6,981 6,044 9,204
Total LNG Purchase ($/m3) 0.15 0.15 0.15 0.15 0.15 0.15
KGC Selling Price ($/m3) 0.20 0.20 0.20 0.22 0.21 0.22 0.21 0.22 0.21 0.23 0.22 0.23

Income ($ million)
Total Operating Revenues 643 676 1,003 1,149 1,307 1,934 1,631 2,725
Total Operating Expenses 547 569 819 933 1 1,056 1,562 1,299 2,348

Operating Income 96 1 107 184 1 216 251 373 333 377
Net Income 44 36 71 99 140 201 177 259

Primary Ratios
Rate of return 1/ (%) 17.7 13.7 21.2 30.2 34.4 30.4 32.4 23.4 30.4 25.4 37.9 15.9
Self financing ratio (%) 32 31 0 36.4 7 42.7 -3 27.7 12 29.4 16
Debt Service Coverage (times) 1.6 1.1 1.4 1.4 1 1.7 1.6
Debt/Debt plus Equity (%) 69 68 67 65 61 57
Operating Ratio (%) 85 84 82 81 81 80
Current Ratio 1.2 1.6 1.3 1.3 1.5 1.4

Accounts Receivable (days) 38 40 37 37 38 36 1

1/ On average net fixed assets



Table 8: Studies Included in Project

Study Purpose as defined at Status Impact
appraisal

1. Safety Audits of To ensure that the Audits were carried KGC is carrying out the
project facilities: (i) project is carried out out by KGSC but the implementation of a five-
prior to construction; according to results of these year Environmenal,
(ii) during international- audits were not Hazard and Safety (EHS)
construction; and (iii) recognized safety presented to the Management Plan (1997-
prior to start-up. standards, Bank. 2000)

2. Safety Audit of Not stated in the SAR, Audit was carried same as above.
KGC's facilities this audit was agreed out by KGSC but the

upon as a result of the results of this audit
1994 explosion in were not presented
KGC's gas distribution to the Bank.
network in downtown

1 Seoul.
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Table 9a: Project Costs

SAR estimate (US$M) 1/ Actual Estimate (US$M) 2/
Component Local Foreign Total Local Foreign Total

costs costs costs costs
A. Pyong Taek LNG Terminal
Extension

A.1 Phase I (tank # 5) 100.0 53.7 153.7 105.2 23.4 128.6
A.2 Phase II (tank #6) 81.2 41.8 123.0 122.9 26.1 149.0
A.3 Phase III (tank #7) 93.9 0.0 93.9

B. Pipeline System Expansion
B.1 Seoul Metropolitan System 196.3 14.9 211.2 133.8 10.6 144.4
B.2 Central Region Trunkline 166.6 13.2 179.8 110.7 16.4 127.1

Duties and Taxes 10.3 0.0 10.3 2.3 0.0 2.3
Total Project Cost 554.4 123.6 678.1 568.8 76.5 645.3
Interest During Construction 24.0 30.0 54.0 29.8 4.3 34.1
Total Financing 578.4 153.6 732.1 598.6 80.8 679.4

1/ Exchange rate used as of 12/90: US$1.0 = Won 700
2/ Exchange rate used as of 6/96: US$1.0 = Won 800

Table 9b: Project Financing

SAR Estimate (US$M) Actual (US$M)
Source Local Foreign Total Local Foreign Total

Costs Costs Costs Costs
Internal Cash Generation 100.0 0.0 100.0 195.2 0.0 195.2
Capital Increase 250.0 0.0 250.0 204.6 0.0 204.6
IBRD 0.0 100.0 100.0 0.0 80.7 80.7
Other Borrowings (KDB 231.0 51.0 282.0 198.8 0.0 198.8
Loan & Corporate Bonds)
Total Financing 581.0 151.0 732.0 598.6 80.7 679.3
(including IDC)
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Table 10: Economic Costs and Benefits

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
INCREMENTAL GAS CONSUMPTION
(in thousand of tons of LNG)
City Gas Companies

Residential 455 1143 1548 1548 1548 1548 1548 1548 1548 1548 1548 1548 1548 1548 1548 1548 1548
Commercial 85 215 305 305 305 305 305 305 305 305 305 305 305 305 305 305 305
Industrial 67 212 338 338 338 338 338 338 338 338 338 338 338 338 338 338 338
Subotal 607 1570 2191 2191 2191 2191 2191 2191 2191 2191 2191 2191 2191 2191 2191 2191 2191

Power Sector (KEPCO)
Combined-Cycle Power Plants 183 133 702 702 702 702 702 702 702 702 702 702 702 702 702 702 702
Combined Heat & Power Plants 628 911 984 984 984 984 984 984 984 984 984 984 984 984 984 984 984
Slid 811 1044 1686 1686 1686 1686 1686 1686 1686 1686 1686 1686 1686 1686 1686 1686 1686

Total Incremental Consumption 1418 2614 3877 3877 3877 3877 3877 3877 3877 3877 3877 3877 3877 3877 3877 3877 3877

ECONOMIC VALUE (US$
million)

Residential 193 509 690 690 690 690 690 690 690 690 690 690 690 690 690 690 690
Commercial 36 93 132 132 132 132 132 132 132 132 132 132 132 132 132 132 132
Industrial 23 74 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118

0 Subtotal 252 676 940 940 940 940 940 940 940 940 940 940 940 940 940 940 940

Combined-Cycle Power Plants 47 37 214 214 214 214 214 214 214 214 214 214 214 214 214 214 214
Combined Heat & Power Plants 177 275 329 329 329 329 329 329 329 329 329 329 329 329 329 329 329
Sabti 224 312 543 543 543 543 543 543 543 543 543 543 543 543 543 543 543

TOTAL BENEFITS 475 988 1482 1482 1482 1482 1482 1482 1482 1482 1482 1482 1482 1482 1482 1482 1482

COSTS (US$ million)
KGC investments 152.0 205.7 160.4 107.4 52.0 1.8
City Gas Company Investments 166.7 139.6 177.4 142.4 125.9
Consumer Investments 343.0 296.0 385.1 312.4 285.8
Sul80tal (Capital Expenditures) 661.7 641.3 722.9 562.2 463.7 1.8

Opering Cost 20.5 31.0 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5 41.5

LNG Import Costs 221 416 699 699 699 699 699 699 699 699 699 699 699 699 699 699 699

TOTAL COSTS 662 -... 641 723 804 911 742 740 740 740 740 740 740 740 740 740 740 740 740 740 740

NET BENEFITS (662) (641) (723) (328) 77 740 742 742 742 742 742 742 742 742 742 742 742 742 742 742

INTERNAL RATE OF RETURN 19 %



Table 11: Status of Legal Covenants

Description of Covenant Present
Section covenant type status Comments

Loan Agreement
Section 3.01 The Borrower to cause KGC to perform in 4, 10 C Complied with.

accordance with the provisions of the PA, and
to provide the funds, facilities, services and
other resources, necessary or appropriate to
enable KGC to carry out the project

Section 4.01 (a) The Borrower shall maintain in accordance I C Complied with.
with sound accounting practices, records and
accounts for all expenditures from the Loan
Account made on the basis of statements of
expenditure (SOE) and enable Bank staff to
examine such records.

Section 4.01(b) The Borrower shall have the records and 1 C Complied with.
accounts refered to above, including those for
the Special Account, audited by independent
auditors acceptable to the Bank, and furnish
this audit to the Bank not later than six months
after the end of each fiscal year. I

Project Agreement
Section 2.01 KGC shall carryout the project efficiently and 10, 5 C Complied with.

according to appropriate administrative,
financial, engineering and public utility
practices.

Section 2.02 Procurement of goods, works and consultants' 10 C Procurement was carried out in
services required for the project and financed accordance with Bank
out of the proceeds of the Loan shall be guidelines
governed by the provisions of the Schedule to
the PA.

Section 2.05 KGC shall exchange views with the Bank with 9 CP KGC exchanged views with the
regard to progress of the Project, the Bank on all project related
performance of its obligations and other matters issues with the exception of the
relating to the purposes of the Loan. results of the safety audits which

were not submitted to the Bank
during project implementation.

Section 3.04 KGC shall carry out the following safety audits 6, 9 NC Bank received copies of the
of its technical operations, and furnish the reports only after the ICR
results of said audits to the Bank: (i) prior to mission. Reports have not been
construction; (ii) during the construction; and translated into English yet.
(iii) prior to start-up of LNG facilities

Section 3.05 KGC shall, not later than June 30, 1992, 9 C Complied with. However,
prepare and furnish to the Bank for its Government withheld approval
comments, a three year action plan for to formally set up a new Finance
strengthening the organization, staffing and Department in KGC because of
training of its financial staff, including internal possible restructuring of KGC.
auditing.

Section 4.01 (b) KGC shall have its records, accounts and I C Complied with.
financial statements for each year audited by
independent auditors acceptable to the Bank,
and furnish this audit to the Bank not later than
six months after the end of each fiscal year.
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Table 11: Status of Legal Covenants

Description of Covenant Present
Section covenant type status Comments

Project Agreement
Section 4.01 (c) KGC shall furnish unaudited semi-annual 1 C Complied with.

financial statements not later than 60 days
after the end of each six month period of its
fiscal year.

Section 4.02 (a) (i) KGC,except as the Bank may otherwise 2 C Complied with. Capitalization ratio
agree, shall not incur any debt, if after the (%) and debt service coverage
incurrence of such debt, the total debt (times) achieved:
incurred is greater than 75% of its aggregate FY92: 2.2x and
capitalization , and internal cash generation FY93: 57% and 2.6x
is at least 1.2 times debt service requirement FY94: 3.5x
in FY92, and 1.4 times in each fiscal year FY95: 3.Ox
thereafter. FY96: 1.6x

Section 4.02 (a) (ii) KGC shall maintain a ratio of current assets 2 NC Not complied with in FY92 and
to current liabilities of not less than 1.2 FY93. On 10/25/94, the Bank
times. agreed to the Borrower's request to

waive covenant to allow raising
funds through the issuance of
corporate bonds by KGC.

Section 4.02 (b) Before December 31 each year, KGC shall 2, 9 CP Complied with for FY92..
furnish to the Bank forecasts for the current
and the following fiscal to review whether
the above requirements would be met by the
Corporation.

Section 4.03 KGC to furnish to the Bank its updated 2, 9 CP Complied with for FY92
annual investment program before starting
construction of any major additional
investment not covered under the project.

Section 4.04 KGC to furnish to the Bank, not later than 2, 9 C Complied with..
June 30 each year, the rationale for the
proposed wholesale gas price structure for
the following year.

Section 4.05 KGC to furnish to the Bank, not later than 3, 9 CP Complied with for FY92
March 31 of each year, a rolling long-term
financial plan (projected income statements,
sources and uses of funds and balance
sheets) for a period of not less than seven
years.

Covenant types:
1= Accounts/audits 8 = Indigenous people
2= Financial performance 9 = Monitoring, review and reporting
3= Flow and utilization of project funds 10= Project implementation not covered by 1-9
4= Counterpart funding 11 = Sectoral or cross-sectoral budgetary or other
5= Management aspects of project/executing agency resource allocation
6= Environmental covenants 12= Sectoral or cross-sectoral policy/institutional
7= Involuntary resettlement 13= Other

Present status:
C = Covenant complied with; CP=complied with partially
CD=Complied with after delay NC=not complied with
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Table 12: Compliance with Operational Manual Statements

The project did not experience any lack of compliance with Bank Operational Statements

Table 13: Bank Resources: Staff Inputs

Planned Actual

Stage of project cycle Weeks US$ Weeks US$
Preparation n.a n.a. 53.7 150.8
Appraisal n.a n.a. 4.8 13.5
Negotiation n.a n.a. 12.5 42.0
Supervision 52.5 n.a. 31.3 107.5
ICR 5.5 26.8 7.0 15.4
Total

Source: Cost Accounting System, Report COSR20
n.a. not available
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Table 14: Bank Resources: Missions

Performance
Number Days Specialized Ratings

Stage of of in staff skills Types of
Project Cycle Date persons field represented IP DO problems/Main issues

Identification July/90 5 13 EG, EC, ES, n.a. n.a. Loan processing schedule. Choice of
FA project site and design for the LNG

terminal at Incheon.

Pre-Appraisal Nov/9 6 13 EG, FA, EC, n.a. n.a. Mission was essentially able to
0 EN, ES complete the appraisal of the project.

Post-Appraisal Dec/91 4 5 EG, EC, ES n.a n.a. Loan effectiveness status. Progress on
agreements reached between KGC and
the Bank regarding to safety audits and
strengthening KGC's financial
management capability.

Supervision I July/92 4 11 EG, ES, EC 1 1 KGC may not meet the current ratio
and debt service covenants, and quality
of the safety audit report is less than
expected.

Supervision II July/93 1 7 ES 1 1 Non-compliance with the current ratio
covenant and the submission of safety
audits is still a concern.

Supervision III 2/94 1 4 ES 1 1 KGC continues to be in non-
compliance with the current ratio
financial covenant; safety audits have
not been submitted to the Bank; and
strengthening of KGC's financial
capability is moving slowly.

Supervision IV 12/94 1 8 ES HS S As a result of an explosion in KGC's
gas distribution network in downtown
Seoul, KGC and the Bank agreed to
allocate up to US$1.0 million of the
loan to fund a comprehensive safety
audit of KGC's facilities. Limited
progress has been achieved in
strengthening KGC's financial
managment capability.

Supervision V 8/95 1 ES HS S KGC has not taken any action to carry
out above safety audit by an
independent safety auditor.

Supervision VI 2/97 1 5 ES S S Given that the project is completed and
the loan has been fully disbursed, it is
unlikely that KGC would carry out
safety audits as required by the Bank.

Completion 11/97 5 ES, OA S S KGC did not comply with the covenant
regarding submission of safety audits.
Strengthening of KGC's capabilities in
financial management was partially
achieved.

Specialized staff skills: E: Engineer, FA: Financial Analyst; EC: Economist; EN: Environmental Specialist; ES: Energy
Specialist; OA: Operations Analyst
n.a.: not applicable
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Table 15: Gas Demand Schedule for the period 1996-2010

City Gas Companies (CGCs) Power
Year Residential Commercial Industrial Total CGCs Plants Total
1996 3,089 832 661 4,582 4,622 9,204

1997 3,909 1,187 1,053 6,149 5,529 11,678

1998 4,547 1,357 1,399 7,303 5,740 13,043

1999 5,096 1,533 1,888 8,517 6,894 15,411

2000 5,525 1,727 2,342 9,594 7,542 17,136

2001 5,895 1,915 2,728 10,359 7,929 18,468

2002 6,202 2,083 3,083 11,368 8,307 19,675

2003 6,429 2,262 3,284 11,976 7,683 19,659

2004 6,684 2,415 3,509 12,609 7,361 19,970

2005 6,979 2,576 3,766 13,321 7,459 20,780

2006 7,279 2,722 4,019 14,020 7,397 21,417

2007 7,601 2,867 4,297 14,765 7,398 22,163

2008 7,932 2,990 4,606 15,528 7,572 23,100

2009 8,273 3,090 4,947 16,310 7,412 23,722

2010 8,610 3,185 5,324 17,119 7,443 24,562

Source: KGC
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Appendix A

KOREA
Gas System Expansion Project (Loan No. 3413-KO)

Implementation Completion Mission
Aide Memoire - November, 1997

1. A World Bank mission comprised of Mohammad Farhandi (Mission Leader), Calum Gunn
and Esperanza Miranda (Consultants) visited Seoul from November 11-15, 1997 to carry out the
Implementation Completion Mission for the above project. The mission would like to thank the
Korea Gas Corporation (KGC) for the courtesy extended to the mission and the collaboration
provided for the preparation of the Implementation Completion Report (ICR). The mission's
findings are summarized below.

Project Objectives

2. The mission discussed with KGC the achievement of the project objectives. As stated in
the SAR, this project had two development objectives: 1) to provide the additional infrastructure
required to facilitate the import and utilization of 5 mty of LNG by 1995, and 2) to strengthen
KGC's operational performance and management, particularly in the area of financial
management.

3. It is clear that the first objective not only was fully achieved through the completion of
the extension of the Pyong Taek LNG receiving terminal, but it was exceeded substantially. By
December 1995, KGC was selling 6.9 mty of LNG to both Korea Electric Power Corporation
(KEPCO) and seven City Gas Companies (CGCs), and it was importing 7 mty from Indonesia,
Malaysia, Brunei, and Australia. From this perspective, the project has been instrumental for the
GOK to put in place an effective fuel import strategy which aims to: 1) secure a long-term stable
supply of Natural Gas; 2) reduce Korea's dependence on oil by diversifying into alternative
energy resources; 3) widen the spectrum of energy suppliers; and 3) alleviate air pollution
through the expansion of use of clean natural gas.

4. The second objective, however, was partially achieved mainly because KGC's limited
improvement in the areas of financial management and safety audits as expected during project
appraisal. The mission advised KGC that in view of the growing complexity of KGC's
operations and related financial issues, KGC still needs to develop a stronger financial expertise
that assists KGC on how to maximize return from its operations in order to prepare the institution
for a potential role as a private enterprise. Although the current financial pqsition of KGC is
sound and a new International Financing Team was created in early 1997, the number of
financial specialists staff in KGC is very limited and training on financial planning and
management has been minimum during project implementation. With regard to safety
management, KGC did not comply with the submission to the Bank of the safety audits to be
conducted dting project implementation (para. 10-13) nor it provided the Bank with the results
of the safety audit of KGC's technical operations to be carried out as a result of the explosion in
KGC's distribution network in Seoul in 1994. The mission expressed its disappointment on
KGC's lack of action on the above areas and advised that the ICR will rate Borrower
performance in covenant compliance as deficient.



Project Implementation

5. Project implementation was carried out satisfactorily with the exception of the safety
audits. The project consisted of the following components: 1) construction and installation of two
100,000 m3 LNG storage tank and ancillary equipment, 2) construction and installation of about
113 kms of the Seoul Metropolitan pipeline system and about 132 kms of the Central Region
trunkline; and 3) consultants services for the engineering of terminal expansion and pipeline
extension. KGC completed the project ahead of schedule and with virtually no overruns. Pyong
Taek terminal expansion was completed in November, 1995, and the pipeline component on
December, 1994. The original completion date estimated in the SAR was December 30, 1996.
Much of the efficiency in carrying out the implementation of the project came from KGC's
previous experience with the construction of the original terminal and pipeline facilities.

6. The total project cost was Won 543.5 billion as compared to the original SAR estimate of
Won 474.7 billion. However, the increase in project costs is not the result of overruns but the
addition of one 100,000 m3 LNG storage tank to the original Pyong Taek Terminal expansion
project. In spite of the additional costs, KGC did not need to utilize the entire amount of the
Bank loan as it canceled about US$19.3 million from the loan account. The reason for the
cancellation was that KGC had access to less expensive funds through the issuance of samurai
bonds in 1994, and therefore, it could provide its own financing for the project.

7. The mission had the opportunity to visit the project facilities at Pyong Taek LNG
receiving terminal. Since completion of the original expansion project which consisted in the
addition of two 100,000 m3 storage tanks to the already existing four 100,000 m3 tanks, KGC
has built three more tanks of the same capacity, and one more is under construction. Hence, LNG
throughput capacity at Pyong Taek terminal is expected to grow up to 15 mty by December,
2000, which is well above the 5mty estimated during appraisal. In order to accommodate the
increased LNG storage capacity at the terminal, a new jetty has been built and additional land has
been developed for construction. The mission was informed that the Korea Gas Safety
Corporation (KGSC) performs an inspection of the plant twice a year.

Re-evaluation of the Economic Rate of Return

8. The mission reviewed with KGC the necessary data to re-evaluate the economic rate of
return for the project. It was agreed that data on gas sales should be broken down by residential,
commercial, and industrial use, and data on KGC's investment and operating costs should be
related to the Gas System Expansion project only (i.e. Pyong Taek terminal expansion, Seoul
pipeline system, and Mid-Zone trunkline). KGC provided the above information before the
mission's departure. It is expected that the re-evaluated economic rate of return will be very
similar to the rate of return at appraisal ( 29%) in view of the increased volume of sales of LNG
from Pyong Taek terminal and efficiency gains in project operations.
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Project Implementation Indicators

9. Although the project did not require to be retrofitted with performance indicators because

of its closing date at the end of this calendar year, the project had very specific targets in terms of

physical implementation and environmental benefits. The mission requested from KGC, an
update on the physical targets achieved during project implementation by year as compared to

those specified in the SAR, and the environmental targets achieved so far through the project
(i.e. reduction of CO 2 emissions and Total Suspended Particulates). KGC agreed to provide this
information and send it to the Bank on time so that it can be included in the final draft of the
ICR.

Safety Audits

10. A critical issue during project preparation was to ensure that the proposed Pyong Taek
terminal extension and pipeline system expansion would be built and operated at high safety
standards. To this end, agreement was reached with KGC during project negotiations that at least
three safety audits on its technical operations would be carried out and that the results of these
audits would be provided to the Bank as follows: 1) prior to construction; 2) during construction;
and 3) prior to start-up. The submission of the safety audits was made a covenant of the Project
Agreement between the Bank and KGC.

11. In spite of repeated Bank requests to KGC to submit the above safety audits and raising
this issue during supervision missions, KGC did not comply with this covenant. Only recently,
we received a copy of the final report "Process Safety Management Audit of KGC LNG
Facilities" prepared by Arthur D. Little in 1996. During the ICR mission, KGC informed the
Bank that KGSC had carried out two safety audits: one before the construction of the Pyong
Taek terminal expansion project in 1990 and the second, during construction of the project in
1993. However, both reports were never translated into English nor were they submitted to the
Bank.

12. In addition to the safety audits for KGC's technical operations, it was agreed as a result of
the explosion in KGC's distribution network in downtown Seoul in December, 1994, which
resulted in about 13 deaths as well as substantial damage to properties, to conduct a
comprehensive safety audit of KGC's facilities. The Bank and KGC agreed to allocate up to
US$1.0 million of the loan to fund this safety audit. During the ICR mission, KGC informed the
Bank that this report had been carried out by KGSC, however, the Bank never received a copy of
this report nor it was informed of the results of the study. KGC agreed to provide the Bank a
copy of this report as soon as possible.

13. Albeit the lack of KGC's attention to the safety audits during project implementation,
KGC is now working on revamping its entire safety management system with the help of Mobil
Corporation through the implementation of a five-year Environmental-Hazard-Safety (EHS)
Management Plan. This five-year-plan (1997-2002) provides for a comprehensive training
program and the expansion of the safety and inspection function within KGC. In this regard, the
Bank believes that KGC is taking the appropriate steps to strengthen its safety operations and

3



thereby, ensure the sustainability of its operations in general.

Bank and Borrower Performance

14 Overall, Bank and Borrower performance was satisfactory from project identification to
project completion, with the exception of lack of compliance regarding safety audits and
financial management strengthening. It was recognized by KGC that Bank's assistance for the
project was very important in terms of gaining financial credibility when this institution needed it
most, and in terms of receiving sound technical advice on areas such as financial management,
project preparation and economic analysis. However, KGC's real commitment was in the
expansion of the Pyong Taek LNG terminal and not in the implementation of the institutional
objectives of the project.

Seoul, Korea
November, 1997
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Appendix B

KOGAS' Evaluation'Report of the loan: project

1. Introduction

KOGAS' objective, as provided in the KOGAS Act and the Articles of

Incorporation of KOGAS, is to supply natural gas on a stable and long-term

basis in order to improve the national life style and cqntribute to the rising

standard of public welfare. KOGAS' business, therefore, is emphasised on

not only profitability but also publicity.

Under this background, the Gas System Expansion project'was projected in 1989
for the sake of securement of stability in Natural gas supply, following the rapid

increase of natural gas demand in Seoul metropolitan area and middle zone of

Korea.

2. The effects of the Gas System expansion project

a) Securement of stability in Natural gas supply following the steep increase of

natural gas demand as a fuel for power plants and residents in Seoul

metropolitan and Middle zone.

- Especially, with the completion of the loan project, KOGAS secured its ability

to supply sufficiently natural gas to co-generation power plants, combined power

plants built newly in Seoul metropolitan area.

Four co-generation power plants built in Anyang city, Pundang newtown, Ilsan

newtown, Jundong newtown near Seoul, have consumed the natural gas

equivalent to 1.42 million ton of LNG each year from 1993.
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Two combined-power plants also were newly established in Ildo near Incheon

city and have been supplied with the natural gas equivalent to 1.24 million ton

of LNG from KOGAS each year.

b) Alleviation of air pollution through expansion of use of clean energy, natural

gas in Seoul metropolitan area.

c) Reduction of petroleum's share in the total energy consumption through

diversification of energy resources.

- The total energy consumption in the Republic; of Korea increased

approximately 59% from 103,622 thousand tons of oil equivalent ( "TOE" ) in

1991 to 165,015 thousand TOE in 1996.

Despite the Republic's efforts to reduce the demand for fossil fuels,

petroleum's share in the total energy consumption increased from 57.5% in

1991 to 60.5% in 1996.

Between 1991 and 1996, consumption of coal was stable while the

consumption of nuclear energy slightly increased.

The consumption of hydro energy had fluctuated, decreasing in 1996.

However, between those years, consumption of LNG increased approximately

348.2% from 3,503 thousand TOE to 12,197 thousand TOE, and also the LNG

share in the total energy consumption increased from 3.38% in 1991 to 7.5%

in 1996.
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3. Summary of loan projects

o -PYEONG-TAEK TERMINAL EXP-ANSION::

1) PROJECT OVERVIEW

LOCATION [KYONGKI-DO, PYEONGTAEK-GUN POSUNG-MYbN WONJUNG-RI
EXISTLNG EXPANSION TOTAL

0 JETTY AND UNLOADING FACLITY 1 SET - 1 SET

OLNG TANK(100,000n'/TANK) 4 3 7

O VAPORIZING EQUIPMENT 666T/H 1260T/H 1926T/H
PROJECT -H.P OPEN-RACK VAPORIZER 260T/H 900T/H 1160T/H

SUMMARY -H.P SUBMERGED VAPORIZER 136T/H1  360T/H 496T/H

-L.P VAPORIZER 270T/H

(FOR THERMAL POWER PLANT)

PERIOD j 1989. 12 ~ 1995. 11 (6YR.)

PROJECT 0 DOMESTIC 2,703 BILLION KRW

COST 0 FOREIGN 669 BILLION KRW

(PLANNED) 0 TOTAL 3,372 BILLION KRW

CONTRACTOR DURATION AMOUNT

(BILLION KRW)

CONTRACT 0 BASIC DESIGN DAEWOO '90. 1 - '95. 11 9. 3
& SUPERVISION ENGINEERING CO.

STATUS
0 TECHNICAL SOFREGAZ '90. 12 '95. 11 2. 2

CONSULTANT (FRANCE)

O CONSTRUCTION HAN YANG CO. '90. 8 ~ '95. 11 215
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2) Progress situation

0 '89. 10. 25 : Basic plan

- #5 LNG Storage tank & 1st and 2nd step (capacity : 530 ton/h)

vaporizing & supplying facility.

O '90. 8. 31 : Basic plan Revision

- #6 Tank & 3rd step (capacity : 200 ton/h)

vaporizing & supplying facility added.

O '91. 12. 23 : GAS supply by 1st step facility (capacity :180 ton/h)

o '92. 5. 15 : Basic plan Revision

- The 4th and 5th step (capacity : 270 ton/h)

vaporizing & supplying facility added.

0 '92. 7. 31 : Basic plan Revision

- #7 LNG Storage tank added.

o '92. 9. 30 : GAS supply by 2nd step vaporizing & supplying facility

o '93. 11. 1 : # 5 LNG Storage tank commercial operation

0 '93. 12. 4. : GAS supply by 3rd step vaporizing & supplying facility

o '94. 10. 26 : # 6 LNG Storage tank commercial operation

0 '94. 11. 3 : GAS supply by 4th & 5th step vaporizing & supplying facility

0 '95. 9. 21: # 7 LNG Storage tank commercial operation

0 '95. 11. 24 Ceremony for the completion of Pyeong-taek LNG receiving
terminal 1st extension project.



3) PROGRESS SCHEDULE PER YEAR

(%)

YEAR '90 ".'91 '92 f 93 '94 '95

YEARLY 5.8 19.6 24.1 27.6 15.3 7.6

ACCUMULATION 5.8 25.4 49.5 77.1. 92.4 100

-This project had been actually completed as this schedule.

o Seoul metorpotan Area trunk lne contruction

1) project overview

DISCRIPTION SECTOR-1 SECTOR-2_ SECTOR-3 TOTAL

PANWOL- KYEONGIN- PYEONGTAC-
LOCATION

DAECHI ILSAN PUNDANG

LENGTH 58km 53km 4km 159km

SUPPLY
5 6 2 13

STATION

WORK

PERIOD '90. 10-'93. 6 '90. 10-'93. 12 '91. 10-'96. 7

PERIOD-



2) PROGRESS SITUATION

- '89. 10. 25': Basic plan

- '90. 2. 24 : Engineering _service contrac _

- '90. 8. 31: Basic plan revision [Seoul power plant supply pipeline

(121m) construction added]

- '90. 10. 8 : Sector-1 construction contract

- '90. 10. 19 Sector-2 construction contract

- '91. 10. 12 Sector-3 construction contract

- '92. 4. 1: Pundang co-generation power plant gas supply

- '92. 4. 9 : Anyang co-generation power plant gas supply

- '92. 11. 19 : Pyeonchon new city gas supply

- '92. 12. 27 : Seoul power plant gas supply

- '93. 6. 10 : Jungdong new city gas supply

- '93. 6. 30 Sector-1 completion

- '93. 12. 30 : Sector-2 completion

- '96. 6. 22 Osan area gas supply

- '96. 7. 24 Sector-3 completion
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3) YEARLY PROGRESS SCHEDULE

(UNIT: %)

ITEM '90 '91 '92 '93 '94 '96
YEARLY 16 45 36 3 - -

PLAN
ACCUMULATION 16 61 97 100 (100)

YEARLY 16 45 30 5.6 0.39 2.62

ACTUAL
ACCUMULATION 16 61 91 96.6 96.99 100

o:.: MIIDLE-ZON9E*TRUN[JK LIN4E CONSTRUCTION

0 FACILITY SCOPE

DISCRIPTION SECTOR-1 SECTOR-2 SECTOR-3 TOTAL

RECEIVING CHEONAN- C
CHOCIVON~

LOCATION TERMINAL- CHOCIWON-
DAEJEON

CHEONAN CHOENGJOO

LENGTH 59 49km 44kin 152km

SUPPLY

STATION 4 3 3 10

LOCAL

CONTROL - - 1(TAEJEON) 1
CENTER

WORK

PERIOD '90. 10 -'94. 2 '90. 10 -'94. 6 '90. 10 '94. 12
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0 PROGRESS SITUATION

- '89. 10. 25: Basic plan

- '90. 1. 25 Engineering service contract

- '90. 10. 8 : Sector-1 construction contract

Sector-9 construction contract

Sector-3 construction contract

- '93. 6. 15 : Pyeongtak area gas supply

- '93. 7. 13 : Daejeon area gas supply

- '93. 11. 2 : Cheonan area gas supply

- '94. 2. 28 : Sector-1 completion

- '94. 6. 30 : Sector-2 completion

- '94. 7. 1: Choengjoo area gas supply

- '94. 12. 31: Daejeon control center & total completion
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0 YEARLY PROGRESS SCHEDULE

(UNIT.: %)
*.I

ITEM - '90 '91 '92: '93- '94

YEARLY 29 42 25 4
PLAIN

ACCUMULATION 71 .96 100 (100)

YEARLY 129 '42 25 2.72 1.2
AkCTUAL'

ACCUM ATION 29 71 96 98.72 100

4. The actual costs & financing arrangements of the projects.

(Unit Million Koreai Won, Thousand USD)

Seoul
Pyeong-taek Middle-zone

Type metropolitian Total
Terminal area

area
Internal Funding 79,598 33,216 43,354 156,168

Petroleum . 117,003 12,747 33,945 163,695

Business fund

KDB loan 27,262 41,000 12,000 80,262

Coporate Bond 46,400 11,600 20,800 78,800

The World 41,375 14,508 8,674 64,557

Bank's loan (USD 51,729) (USD 18,147) (USD 10,841) (USD 80,717)

Total
311,638 113,071 118,773 543,482

(the actual costs)
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