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'PREFACE

- In response to a request from the Government of Mongolia, the Gaverament of Japan
decided to conduct a basic design study on The Rehabilitation Project for Improvement of the dth
‘Thermal Power Station in Ulaanbaa!ar {Phase II) and entrusted the study to the Japan |

' Intemattonal Cooperanon Agency (J ICA)
JICA sent to 'Mongoiia a study team from May 20 to June 14, 1996.
The team he!d discussions with the officials concemed of the Government of Mongoha
and conducted a ficld sludy at the study ared. After the team returned to Japan, further studies

were made. Then, a mission was sent to Mongolia in order to d}scuss a draft basic desxgn and -

as this resuit the present report was finalized. -

I hope that this reportl will contribute to the promotion of the project and to the

enhancement of friendly relations between our 1wo countries.
1 wish to express my sincere appreciation to the officials concerned of the Government of

Mongolia for their close cooperation extended to the teams.

Oclober 1996

M a7

Kmuo Fujita

Premdent

Ja_pasi International Cooperation Agency



" October 1996

Letter of Transmittal

We are p!cased to submit to you !he basw desngn smdy report on The Rehablluatxon. :

.PI'O_]GCt for Improxement of the 4th Thermal Power Station in Ulaanbaalar (Phase II) in Mongoha

This study was condlicted bj EPDC International Ltd., under a contract to JICA, during
the period from May 10, 1996 to _Oclober 31, 1996. In conducting the study; we have exanﬁned
the feasibility and rationale of the project with due conéiderétion to the present situation of
Mongolia and formulated the most appropriate basic_de_sign for the project under Japan's grant |

aid scheme.

: Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

Hiroshi Isaka

Projec,t Manager,

Basic  design = study team on The
Rehabilitation Projecf for lmprovemem of
the 4th Thermal Power Stalion m'
Ulaanbaatar (Phasa N

EPDC In_tema_tmnal Led. |
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~ Abbreviations

ADB. | Asién Dévelopmen‘: ﬁank

: CESl . : | Cent_ral Energy_ Systein_s

_ DANIDA o Danisﬁ Intefnatibnal Development Assistance
DHC | l_ _District _Heatiﬁg Company
MEG.M .. ) Minisi;ry of Ener;g); Geo!o.gy.and:Mining

OECF ~  Overseas Fconomic Cooperation F'und
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Chapter 1 Backgvound of the Project

Mongolia is silvated in the castern part of central Asia and on its northesn border it is surrounded
by Russia and on its southern border, by China. It is a land-locked country with a surface area
of 1.56 million square kiloneters, a size roughly by four times hrger than the land area of Japan.
It has a continental climate, with the average atmospheric temperatare being minus 1°C. During
the harsh winter period from December through the end of January, the average amblent }
tcmperalure reaches minus 20°C The average annual ramfall fanges from 200 mm to 400 mm
and the ramfall is coricentrated during the period from June through the end of Scptember Undcr _
these harsh chmatxc conditions, Mongolia has tfadxtlonally been engaged in Jivestock farmmg in

the form of pasture farming, including sheep, catile and horse grazing.

The nation's t.otal population stands at 2.31 mil‘_liOn.( 1995). Of this totat population 27%, namely
about 620,000 inhabitants, five in the capital Utaanbaatar. Mongolia's principal industry consists '.
- of pastoral livestock products and mining products such as copper and molybdenum ores. The

- gross nauona] producl (GNP) per capita is about 360 US dollars (1995). Electric power

' generauon stands at 2,050,000 MWh (1995) for the nation as a whole, in addmon 380,000 MWh;
which shares 19% of the lmally generaled clectricily is imported from Russia. - ‘Most of the
elecmc power generated in Mongoha is produced in thermal power stations using the coal mined
locally in Mongolia itself. These power stations function also as heat supply stations since the
© steam generated at the electric power stations is par:ly utilised to produce hot waler whlch is

supphed to the general households for heaung and cookmg, etc. -

The total eleclnc power generaling capacity of Mongolla is approxunately 877 MW. The six
provmces in the country, namely, the central province of Tov with the capital Ulaanbaatar and
* two other provinces which are adjacent to the capital city, namely, the province of Bulgan with
. the industrial city of Erdenct and Serenge with the cily of Dalhan as well as the nelghbormg three
provmces have been linked through 220 kY and 110kV power transrmssnon lines named Central
Erergy Systen. It has the capacily of 788 MW (1995) with ﬁve power slat;ons being operaled
namely the 2nd, 3rd, 4th, the Dalhan and Erdenet power stations. The remammg 11 provinces
outside this Central Energy System afe supplied with power from individual diesel generatmg
slauons while the hot water is supplied from bmlers exch sively mlcnded for the hot water s upply

purpose, not from the Power Stations.



The 4th Thermat Power Slatibn which comes under the present Project was buill in Ulaanbaatar
city by the Soviel Union in the 1980s. 1t has a pbwcr—_gcncrating capacity of 540 MW and is
equipped with 8 boilcrs and 6 turbine gencrators. Its plant capacity accounts for approximately
70% of the entire Central Encrgy System.. The hot water supply from the 4th Thermal Power
Station for the city of Ulaanbaatar is connected to the hot water supply pipelines from the 2nd and
3rd power stations, and the 4th Power Station has a major share as it supphcs roughly 60% of the

hot water for lhec:ty asawhole.., . s

The hd_t water pipeliné system covering ihe capilal cily has a total extension of 230 km and
supplies hot water to the household apartments inhabited by about 360,000 people as- well as to |
the kindergartens, schools and other educational facilities. It is clear, ther‘gfore', that the stab!é |
operation of this power station is indispensable in terms of securing healthy life of the inhabitants

of Ulaanbaatar,

Due to Ihe dlsmlcgm!wn of the former Sov:cl Umon however, financial and tcchmcal support
- for the beneﬁt of Mongolia has ceased and the shift of the national economy to a free-market
ori¢nted economy has created econo:mp confusion, For the above reasons, the power slation has
been operated without the necessary m’ﬁn!enance 50 that there has been an increasihg number and
frequency of accidents by which stable supply of hot water canpot be assured. Tn view of t!ns
situation, the Government of Japan decided in 1992 to extcnd its support on the basis of an
Emergency Grant:Aid for Economic Cooperation. -With these funds, rehabilitation has been
carricd out on pulverised coal supply system, ash treatment system, fluc gas I_realinent system, and

specific parts of the boiler plant system.

Upon the fulfillment of these rehabilitation, the boiler have been improved partly and the
‘breakdown incidence has been reduced. chc'rlhele:ss, the power station has _faéed a lot of
difficulties because of the natural aging of the p]ﬁnt equipment and machines which’ have been
used over many years and thc’deﬁéit of the necessary repair'funds In view of these situation in
Mongolla, OECF has extended a Loan Assistance Fund for Econoinic Cooperauon by which the '.
renewal of the coal combustion systems and the control system for the Nos. 1,2,3 & 4 boiler

units of the 4th Thermal Power Station is schcdulcd to start in 1996.



Within the équipmcnt in this Power Station, the valves related to the hot water supply system has

| l;cen worn out in recent years so that the hol water supply capability has been extremely
decreascd. ~As arcsult, the apartments and cduca!ioﬁal facilities such as schools cannot bc heated .
more than 8°C even during the severe winter months, The low room tempcerature has an adverse
cffect on public health, aﬁd especially on the health of the children. It is a vital issue for Mongolia .
to keep the health of the inhabitants of Ulaanbaatar by the rehabilitation of the related ¢quipment
including.valvcs to restore the capabiiity of the hot water supply system.  As a result, Mongolia |

_has requested the Govénmlent of Japah for an Emergency Gra_nt Aid for Eéonomic Coopcrafion

relating to the procurement of _niatcﬁals primarily the valves of the hot water supply system at this

Power Station.






Chapter 2 Content of the Project
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Objectives of the Project

Ulaanbaatar city, the capital of the State of Mongolia has a population of 617,600 pe_oplc

“and approximately 53,000 houscholds. Most of the residents are supplied with hot watcr

from the power station for heating , cooking, etc. According 10 the statistics of the

Mongolian Bureau of Statistics, the population of Ulaanbaatar is gfowing at an annual rate

of afounci 2.4%, as shown in T:_tb.lc 2-1.-

With the population growing up, the construction of new housing such as apartments is
béoming and the demand of hot water is also increasing. Howevet, the thermal power
station have faced a lot of difficulties such as deficit of funds for repair and the fack of
maintenance technofogy after the disintegration of Soviet Union. At this moment, in the

harsh winter period, the apartment housing (abotit 360,000 residents) and the educational |

facilities, including kindergartens and schools, are not satisfied with the hot water

supplied.
Table 2-1 Popu]alioﬁs in Ulaanbaatar city
Year | 1091 | 1992 | 1993 1994 1995
Poputations | 5626 | 575.0 594.0 608.6 616.9
x(1000) | - s - | |

Source: State Stalistic

~ Theretore, the objective of this Project is to repair and improve the hot water supply

. system of the 4th Thermal Power Station which plays a vital role on the production of hot

water and to recover its capability.: In line with the various other rehabilitation progeams,

. the contribution to the everlasting stability of civilian lives in Ulaanbaatar through the

stable supply of energy is the ultimate objective of this Project.



2-2-1

Basic Concept of the Project

Confirmation of the Request

The request initially made by the Government of Mongolia for this Project referred to the
valves for the hot water supply syslem, communication facilities and mill-related

epuipment. With reference to the mill-related equipment; ceramic linings as the wear-

© resistant mgtérial for the pulverised coal syslem and detectors for the iron lumps existing

in the coal are reé;ucstcd; While the impo'_riancc of the mill-related equipment is being _

- acknowledged, it has been agreed through consultation with the Government of Mongolia’

_ that the equipment should be excluded beeause the equipment is closely related to the

Loan-Based Construction Projects. Tt has also been agreed that the tools required for the

o installation during the course of this Project and for the proper maimanance and

2-2-2

management which will be used after the fulfillment of this Project should be addltona]iy

procured.
Basic Concept

The objective of this Project is to implement the rchabilitation for the hot water supply
system of the dth Thermal Power Station which plays an major role for the hot water
supply to the cnly of Ulaanbaatar Through llus n,habllltauon itwill be possnb}c to ensure -

that the hot water lemperalun, for the heaung and cook;ng, etc. will be kepl at the

- - specified value.

In line with the ADB Rehabilitation Project for the 3rd Ulaanbaatar Thermal Power
Station, the DANIDA Rehabilitation Project for the hot water supply piping systemt in the

cily , and the replacement of piping and lagging work scheme carried out in the old district

~ of the city by the Public Héat Supply Corporation, this Project will interact to restore the |

capability of the hot water supply systcm which will ensure the heallh of the cmtens

during the harsh winter season.



- Followings are the basic couécpt for the Project. :

To mininize the stand-by equipment, the steam system of the 4th Thermat Power Station
is of commion header, namely the steam generated by each boiler is collected in a common
header and then distributed to each turbing and/or the heater for hot water supply system. |

And water system also have a comnion header for same reason.

The valves are provided at each point Whére the stea_m pipihg from each Boile_r is
connected io the common header. These valves are for isolation of respeciive unit from
the common header. - In addition to these valvés, th¢ isolation valves are also provided at
the appropriate place of the common header to Stdp the multiple units at once by is_oléling

the certain area of the common header.

- Ttis preferable to provide the isolation valves in the common header by which any unit will
be able to isolate for the shut-down while the other units are in operation. But this system
- requires high reliability of the constituent elemerts of each equipment. On the other hénd,
without any isolation valve in the common header all units should be shut down even if

only one umt has tobe stopped for repair. Also the repair of the said unit shall be waited
- until the whole units are ready for shut-down. The existing sysytem goes between those
two 'systems. Namely, the shut-down including mhiliple units are possible and the repair

of the relevant unit will be carried out without shut-down of the whole units.

In view of thé unimisé and multiple shut-down, the valves provided at each point where
the steam piping from each boiler is connected to the common header and also the valves
in the common header are most important. . Therefore, all these valves shall be replaced.
On the water supply system, the pipings are also connected to their comnion header with

isofated valves. These valves shall also be replaced for the same reason. .

Water Level Gauge

-, For the safe aperation of the boiler, it is indispesable to monitor the water level of the
. relevant equ:pment The water levels are used to be momtored by means of the water,

- level gauge by which the each water level is fed backcd to boiler for automatic controt by
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means of electrical signal. At the 4th Thermal Power Station, the water leve! has been

monitored by the naked eyes and the water level has been adjusted manually, As the

renewal of the system to automatic control is necessary huge amount of cost and time, the
same type of water level gauge (directily reading by naked eye and controlling manually)

as existing will be procured in this Project.

Communication Facilities

In operation and maintenance of the thermal power plant, the exchange of the mutual
communication is very important. - For this purpose the facilities named paging system
have been used. s _ |
In this project, telephone and speaker sjrstem same as existing system will be procured.

The existing telephne cables shall be re-used for this.rehabilita'tion.

Tools and Equipment

Due 1o the lack of uniform quality control by insulating the motor coil manually, a lot of

* purncture of the motor has been reported in the power station. For the sake of keeping the

quality of the insulation and'p_rolon_ging the possible period 1o be used, the motor coil

winding and forming machines will be procured in this Project.

To assure the maintenance after fulfillment of the Project, the maintenance tools including

all types of grinders, drills verniers., etc. will also be procured.

Basic Design

Design Concept

Natural (Anlbieng) Conditions

1) -The meteorological data for the éity of Ulaanbaatér covering the .last five years (from

- the beginning of 1954 th'rough the end 1995) indicate that the highest summer

temperature recorded was 34.6°C'(Au_gUSt) and that the lowest wintér temperature,

24



minus 34.5°C (Décembcr); Since the equipment to be procured under the Project are

all intended for indoor installation in the power station and their design temperatures -

~ shall be 40°C in highest , minus 10°C in minimum.

2)

By the data of the meteorological statistics on scismic activity, typhoons and rainfall
in the ramy season there are no particutar resmctlon for the design and mslallatron of

the eqlupmenl to be procured

{2)  Local Firms and Locally Available Eq!:fpment and Matcrialé :

)
. gauges, ete. will be carried out by the stalf of the 4th Thermal Pow;er Station. For

2)

Under this Project, the installation work associated with valves and water level |

the high-temperature and high-pressure valves, however, special skills will be required

for welding. Whlle the 4th Thermal Power Station has welders with these special

skills, lherc wﬂl bea manpower shortage of welders because of nmny we!dmg works

beemg carncd out in short period.

Since it will ot be possible to recruit such welders in the city of Ulaanbaatar as the

: cily has no dcvcloped. heavy induslry sector, the 4th Power Station may have to ask

asmsiancc to lhe 3rd Thennal Power Stauon which i IS also located in Ulaanbaatar,
and/or to the Power Slatmn in near-by Erdenet or it may have to employ the Russian

techmcrans who built the 4th Thermal ?ower Station.

‘The associated materials required for the installation of the valve, elc. such as

scaffolding, thermal insulation, acetylene, and oxygen, elc. have to be procured by his

own cost by Mongolia,

Q@) Ma_inlenance and Management Capabilities of the Executing Organizations :

1)

The 4th Thermal Power Station aéling as the exccuting agency for this Prbjcct had
been relied on the technical support of engineers of the Soviet Union until 1990 whea

¥ lhe fonner Soviet Union had transferred lhelr lechmcal know-how within a short time

and the power stalion had been ent:rely handed over to Mongolla side. By lhe short



experience and the deficit of the repair fund, the Power Station has had a farge number
of brcékdox’vns which have encouraged the staffs of the power station to handle -
difficultics and siudy the know-how for the welding and ins{allaliéh work. It is
therefore understood that the staffs of the Power Station will be fully competent to

carry out the installation and welding of the valve procured vnder this Project.

Prior to the installation by Mongolia, Japanese engineer will demonstrate the
installation of the typical valve to transfer the necessary technical know-how. Once
the démonslration is fulfitied, the Mongcliah stalfs will be able to carry out the

subsequent instatlation by themselves.

It is proposed that the maintenarice and management technique of the equipment after
installation shall also be transfered by manufacturer and the annual expense for

maintenance and management shall be definitely appropriated. -

2) Under the assistance and recommendation of JICA specialist staying at the 4th
" Thermal Power Station for two years starting from April 1996, it is deemed that
:managenicnt skills and technology of the Power Station staff 'will_ persistently be

advanced. -

3} The engincer and technician have been motivated through the in-house training
programs cstablished by MEGM. The technical skill examinétiqns have been h:ck:i on

a regular intaval and the results have also been referred to their wages or salarics. By

- these training system and incentive on wages, the engineer and technician have
persistence willingness to promote lhcimelvés. Terefore, it is presumed that the sound |
maintenance and management ability will be establishéd upon the proper technical 7

assistance andfor transfer.
(4)  Grades of Equipment and Malerials

"For the valves that share the nxjor portion of this Project, they are required to be of

.robust construction and having high reliability pursuant to the pressure and temperature -
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defined in the applicable standards. The electric control mechanisin of motor driven |

_valves are of integral type (all electric control mechanism together with contactors are

furnished within a robust steel casc as a whole) due to the contaminated atmospheric

condition in the Power Stahon The communication facilitics are of digital type and has

no mechanically operated contacls as maintenanee f_rec.

Appiicabic Standard

T hc s!andaxds apphcable to the design shali pnmanly pursuant to the Japancse Standards

wzih the exceptaon that equivaleat or superior forc:gn si'mdards may be used as apphcable _

" Japanese Industrial Standards (JIS) shall be I;ISOCI for the mechanical parts of the valves and

water level gauges, the Standards of the Electrical Society and the Japanese 'Elcclrical

Standards Committee (JEQC), the Japancse Electrical Industry Association (JEM) and the

J apan Electrical ere and Cable lnduslry Standards (JCS), for the electric motors and

co_mmumcah_on fac&hlaes.
Consteuction Period

The construction work associated with this Project is schcduled to be completed within

Japancse one fiscal year (starting in April and endmg in March next year). The valves to

_ _bc connectecl to lhe common sicam and watcr supply headers, and the valves for isolation

~ of the conimon headcr plpc, however, shail be replaced in the sumnicr of the fiscal year

because the whole shut-down of the power station is vital for the replacement. During

* the same period, the project under the OECF Loan Assistance scieme will be comnienced

and scheduled to be cdmpleted_wilhin 18 months.-

Scope of Project Work

The hot water supply system consists of the boﬂcrs by which the steam is generated, lhe

hot-water heater by which the water is heated with the steam and the pumps which feed

the hot water to the households in the city. The lalter two equipment, namely the
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(1)

- hot-water heaters and pumps will bé repaired by Mongolian side becausc very slight repair
. and improvement are expected. This Project shall therefore share the rehabilitation of the

valves in the steam system from the steam generators (boilers} to the hot-water heaters

and of the valves in the water supply system to the boiler.
Installation Work

Prior to the installation by Mongolia, th_e Japanese engineer take part td demonstfaté the

. inslaliaiion df the typical equipnient. After the technical skjlls have been properly

transfered, Mongoha will exccute the associated mslallatlon work

The installation of each valve will require Sophi_sti:catcd quality conteol and has to be _
complelély ﬁnished until coming winter. To ensure the installation work in kecping Ihe

qualily conlrol and the proper progress, Iap'mese cngmccrs will be assigned to the Power |

Station. For the commumcallon facititics, the existing telephonc wire will be re- uscd lt

will therefore be nccessary lo a551gn Japanese engmeers to wuness the check of wu'c and

to perform the necessary interface tests on the conmunication facdmcs
Basic Design
Overall Plan

This Project cnvisages the replacement of the valvc_s which are incorporated in the steam
and water supply lincs of the hot-water supply system, the replacément of the level gauges
for monitoring the water level in relevant vessel, the replaceinent of the communication

facitities affording the communication link throughout the Power Station coiripound, and -

- the procurement of the tools rcquir'ed for the inslallalioﬁ and ﬁminlenancc of the.

cqmpment and matenals Essenually, these cqu;pmenl and material shal! bc procurcd for

the replacement of the exisling equipment in use.

‘Overall plan for the valves, water level gauges, communication facilities and tools

stipulated in the Basic Concept are as follows::



“1}. Valves

In designing the Qalvas required 0 keep the capability of the hot-water supply system,

the followings have been taken into consideration.

®

Within the system of the hot-water, the procurement under this Project will be
made for the valves and short pipings necessary for the rehabilitation of the

systen.

Compared with the length made in Japan and/or other third countries, the |
cxisﬁng valves made in the formcr Soviet Union are long toward the flow
direction of llqmd By replacmg lhe existing valves to newly procured valves,

about 100 mm - 300 mim gap will rerain between the end of existing plpmg and

“the newly procured valves. - Though this gap will be offset by shll'tmg the

exisling plpmg toward the valve, the reposilioning of the vaivc supporls willbe
necessary and also the poss:bﬂrly of the increment of stress will be envisaged by
bending of the existing pipings. The best soluhon to minimize the possible

- difficalties said above is to insert the short piece of piping having same size and

composition into the gaps.

The specification of the valve in terins of size, pressure and tem perature shall be

~ same as those of the existing USSR-made valves, without any upgrading.

The lmte-ﬂaﬁgcs will be procured for the flanged valves. They are effective to

prevent the valve from leaking along the interface of ﬂangc..
The detail design shall be as follows.

i) | Irrespcétve of iniltal réquiremcﬁt (4pbs), the full sets (8pcs) of motor
operated steam valves (Table 2-1 No. 1, Fig. 2-1®) will be procured .
Because the aging and d:etcrioration of the worm gear, switches, etc. have

been found for all 'thesc valves.



i)

The motor operated steam valves (Fable No. 2-1 No. 2, Fig. 2-3 @)
cxisiing between each boiler and common steam header, and also existing
in the common header, to isolate the intended unit(s) shall be of the uimosi
rcliability and operability. In view of above, full sets (18 pes.) of valve
instead of the inilially required 15 pes will be procured. | '

The motor operated water supply valves (Tab]e No. 2-1 No. §, Fi g'. 2-3

- ®), existing in each boiler feed water supply line and the common water .

header are most important same as the steam valve to isotate the unit(s).

The full sets (20 pcs.) of valve instead of initiallly required 18 pcs will be

: procufed.

iv)

Vi)

"For the manually operated ﬁater su'pply valves (Ta'ble' 2-1 No. 7-1, Fig. 2-
-3 @-1), all valves (8 pcs) :insteadof initially required 4 pes will be

procured. Because it was found that all valves have some difficultics such

as leaking from valve seats, burn-out of the gland packing, elc,

" For the manually operated water supply valves (Table 2-1 No. 7-3, Fig. 2-

2&2-3@ -3), the Scrious dclcﬁoration'such as burzlfOlils, léaking from the
gland packing, have béen fund as whole. It is decided that the total
number of the valve (16pcs) instead of inilially rcquited 13pes will be

procured.

For the manually operatéd valves (Table 2-1 No. 7- 5, Fig. 2-4 No. @-5),

. the serious deterioration such as leaking from the glands and broken valve

handles have been found. It is decided to replace all valves (total 16 pes.)



Indicator for the above (with eable)

Table 2-1 - Comparison of Requested Equipment and Basic Design
- SR Ro- | Basie| Re: 1
_kN . ; Ttem G—eneral specifications qu e:t edlde S:; e:};;; Sefor_ :

1 {Motor operated |Dia. 500A, pressure 20 kgfem?, temp. 4 8 |For both lines /O
valves 500°C, Mange type, with motor control unit | one line
(for steam) With 8t hoist ' 4 4 '

2 |Motor operated |Dia. 300A, pressure 140 kg/cm?, temp. 15 18 [Added the
valves 560°C, welded type, with motor control unit| isolation valvas
(orsteam) | With 8t hoist ' B B a4 ftobe replaced
| . -|With 3 ¢ hoist 10 6 ]
Bypass valves  [204, 140 kgfem?, 560°C 30 30
L!:cithe above ‘ _ , o

3 [Motor operated |Dia. 300A, pressure 140 kglem?, temp: '8 8
valves 560°C, welded type, with motar control unit
{for steam) '

4 |Motor operated {Dia. 175A, pressure 140 kgfem?, temp. 0 ] 10
valves 560°C, welded type, with motor control unit
{(for steam) . . .

Bypass valves  [204, 200 kgfem?, 230°C I 36 36
for the above - _ : : N
§ 5 [Motor operated |Dia. 2504, pressure 200 kgfem?, terap. 18 |° 20 JAddedthe
) valves 230°C, welded type, with motor conlro] unit isolation valves
P | |tor feod water) [With 1t hoist 10 | 10 ftobe replaced
Bypass valves |20A, 200 kglem?, 230°C 36 as
for the abave ' ' '

6§ {Motor operated [Dia. 634, pressure 200 kg/em?, temp. 3 3
valves = 230°C, welded type, with motor control unit
{for feed water) ' _ :

7 |Manual o7l : 1 8 {For melted down

' joperated valve |Dia. 400A, pressure 25kglem?, temp 230°C, of gland packing
{for water (flange type) '
sugply) ‘ |

Dla 250A, pressure 23kg!cm2 temp. 230°C,
(flange type)
7-3 13 16 |For deterio-
Dia. 2004, pressure 25kgfem?, temp. 230°C, ration of gland
{lange typa) packings &

. handles
7-4 12 12 - '
Dia. 1504, pmqsure 20kgfcm" temp 230°C,
(flange type) _
7-5 : "o | 1 Large amount of
Dia. SOOA pressure 25kg!cm’ temp. 230°C | - : steam leakage

. _ (Nange type) .

8 |Motor operated |Dia. 1004, pressure -'15kg!cm’. temp. 420°C,] 38 18 |For one line 1O
valve (for heat [welded type, with motor control unit ~ |both hnes (the
exchanger) . : ' soundness of one

line is affirmed)
6 | 18 '

2——1_1'



_ ' - ‘ . L Re- | Basic Reasons for
] Ne. Item General specifications quested |design change
Commiinication - |Broadeasting amplifier, telephons t _ ]
equipment exchange switchboard _
: 1 |For drums Length 457 mim, pressure 150 kgfem?, 8 8
two-cclored waler level gauge :
2 |For deaerator |Length 1720 mm/15800 mm, outer dia. 254 6 6
_ x thicknoss 3¢, pressure 10 kglem? _
3 |For heater Length 1250 nﬁm, outer dia. 18 X 10 " 8 |Excluding spaves
& thickness 4t, temp. 400°C, pressure 14
g} kgfems® ‘ :
5 | 4 |For heater Length 720 mm, outer dia. 18$ x 14 | 12 jExcluding spares
§ : : thickness 4t, temp. 400°C, pressure 1 : ;
. kglem? :
% | 5 |For heater Length 220 mm, 34W, temp. 265°C, ' 120 18 [Excluding spares
= pressure 13 kglem?
6 |For heater Length 220 mm, 34W, temp. 345°C, 20 18 Excludjng spates
pressure 26 kg/cm? :
7 |For heater Length 220 mm, 35\, temp. 420°C, 20 18 !Excluding spares
_ pressure 45 kg/em? . : '
1 [Metal detector |- o 0 [Qut of scope
2" |Electrie chain |8¢,3¢t 12 [For valve setting
E |block '
3 |Gil jack 2 Qut of scope -
4 |céramié lining i6 Out of scope
Heat Treatment i) Welding work in
' Equipment .. [short peried
8 it
g 2 |Motor Winding S0 1 |)Keeping the
. g -~ |end Formirg ' quality for Mortor
5 Machine winding :
= | 3 [Tool. 0 "1 |Maintenance -
after rehabili-
tation

2~12 .




Boiler

r .
Common Steam Header

@ Steam Reducer

- Hot Water Heater ~

_w__@_ , . - 1ot ‘_p\'al_er Heater
| A .

N0

Fig. 2-1 Hot Water Supply System

(D

Feed water Heater

o _Fced Water ﬁ'—\
Heater’ ‘ . LT

Fecd Water Héater

‘Heater

SD:' _

Fecd Water -

Heater

Fig. 2.2 Feed Water Suppiy System
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2)

3)

.4)

vii)  With respect to the motor operated valves for the heat exchangers (Table
2-1 No. 8, Fig. 2-3 ®), it was found that the valves of one of the two lines
weie sound. Therefore the number of valves to be fcplaced was reduced

to 18 pes.
Waler Level Gauges’

The. exisling water fevel gauges supplied by former Soviet Union does not havc

any protection againsl’mcchaiﬂczi] damages. Terefore, the water level gau ges for

- the high-pressure system to be procured shall be of robust construction (Fig.2-
_5_).. The water level gauges for low pressu:re systemn to be procured shall be

protected by the cover.

Communication Facilities

At present, the Power Station uses broadcasting units to exchange mutual

communication by furnishing the speakers through the Station compouhd and

the speakers are iniliated by a key man who will receive the request to b:road;:ast .

through the telephane. But the existing facilities are very old lype and any spare
parts for opefation and maintenance are not avaitable. For this reason, the
existing facilities including PBX for‘lelcp'honc system and amplifier for spcakef

system will be procured and renewed on this Project.

I is essential concept 1o re-use the existing facilities as much as they can. On
this concept; the existing tclephone lines, support, etc. which will be able tore-

use shall be remain as they are.
Equipmen't and Materials for Mainlenénce and Management
i) Heat Treatment Equipment
As the installation work under this Project comprises more than a hundred

welding locations and have to be completed within the short period, a

large number of welders shall be assigned in two or three shifls a day.
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i)

After welding, the welded points shait be heat-treated at a specified

. temperature in order to relieve thenmal stresses.

Though the Power Station has two sets of heat-treatment unit at present,

they are very obsolete and insufficient in quantity to finish fhe relovant

- welding work in such a short period. To overcome this probrem, it was’

- decided 10 procure new heat-treatiment units in this Project, After the

fulfillment of this Prbjcct » the units will been effectively used for daily

~ repaire of the exisling equipiment.

Motor Coil Winding and Froming Machine
More than 250 motor burn-outs a year have been recorded in the power

station. One of the reasons for the high incidence of the burn-out is

 derived from the manually wounded coils. Because the manually wounded

 coil does not have uniform quality, namely the insulation resistance of the

coil is pot uniform in its entity and the ¢lectrical stress will tend lo

concentrate to the week point.

For the high-vohltage motor, the ﬁtlif_onll qualily of insulation is especially

“essential. Without uniform quamy', it would be difficult to keep the high

insulation resistance of the coil for a Iohg‘ peiod, These high voltage

motors are vital for boifer operation and, without them, the capability of

- the hot water supply system will nét be maintained. - This is a reason why

the motor coil winding and fonning machine will be procured. The Power
Station has a Jarge number of motors which coils have been replaced due

to the inferior insulation resistance. The coif winding and forming machine

will serve the renewal of the coil having uniform quality.

Sy Miscc}lanqoljs .

Engineers and Tools required for the Installation
The valves, water level gauges and communication facilities covered by

1hé Project are essential equipm;:rit for the hot water supply system and the
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- power. generating plant. As thesc equipment and materials interact

together, the fcliability of each material is very important. To maintain the

- reliability through the life of the power station, the confirmations and -

recording by the competent engincers or technicians at each phase of

- progress shall be carried out.

Prior to the installation by Mongolia, Japancse engincers will denonstrate

typical installation work to transfet the technology including qualiljfr

‘management . Once the technology is transfered to Moﬁgolian side, the

associated instaltation work will be carried out by themselves.

In additon to above, tools émd instruments incl'uding grinders will be

procured for the installation of the equipment.

Transportation for the Equipmcnl and Materials

The equipmient and miaterials will be shipped by vessel to a Chinese

~ seaport and then by rail to Ulaanbaatar, Finally the equipment and

materials will be transported to unloading place of the power station by

rail spur (FOR). .

(2) Equipment and Materials Plan

1) Equipment and Materials Plan

@ Valves

i)

With rgSpcét to the motor operated steatin valves ('I‘ablc 2-1 No.1), the

eight valves covering all heater units shalt be replaced. These valves are

motor driven and ﬂangcd type in compliance with the existing

specification, having a diameter of 500 A, a pressure of 20 kg/em? G and

a temperature of 500 °C.

2 ~18



ii1)

The ldpecs of ilmtor operated steam valves (Table 2-1 No. 2) will be

procured {o replace. The four valves connected 1o the corresponding

. -section of the common steam header ate also to be replaced. These valves

arc motor driven and welded type in compliance with the existing
spcciﬁcaiion, having a diameter of 300 A, a pressure of 140 kg!cm2 G and
a temperature of 560 °C. ' '

The S'pcs of motor operated steam valves (Table 2-1 No. 3) will be |
procured to replace. These valves are tequired to be of quick-acting
operation and have to be operated under femote control from the Central -
Control Room. These valves arc motor driven and welded typé in
compliance with the existing specification, having a diameter of 300A,a

pressure of 140kg/cm2 G and a temperature of 560 °C.

The 8pes of motor operated steam valves (Table 2-1 No. 4) will be

procured to replace. These valves are required to be of quick-acting

.. operation and have to be operated under remote control from the Central

Control Room. These valves are motor driven and welded type in

f compha_nce with lhe cxlslmg spccnﬁcanon having a diameterof 175 A, a

pressure of l40kg!cm Ganda tcmpcralure of 560 °C.

The 16pcs of mbtor operated water supply valves (Table 2-1 No. 5) will

be procured to replace. The four valves connected io the respective

section of the common header will also be replaced. These valves are

motor driven and welded type in coompliance with the existing

B spe«:lﬁcauon having adiameter of 250 A, a pressure of 200kg/cn* G and

Watér Level Gauges

‘a tempcralure of 230 °C.

3

- The water le&el gauges for the drums shalt be of two-colour type bcing similar

to the existing ones and having a pressure of 170 kg/en? G, a temperatue of 560

'_ deg. C and a visual length of 457 mm in compliance with existing ones.
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@  Communication Facilitics o
The geplacement of six units of 240W output amplificis together with associated
70 sets of speakers_ angd telephone exchangeunit (PBX) together with 400 sets

of telephone will be procured and replaced.

@ Maintenance and Management Equipmcnt

- #)  Heat treatment cqmpmcnt shall be procured sub_;ect to the followmg

' specnﬁcauons
. High-frequency mducnon heater unit i 1 Set
200V AC 3-phase, 56 kVA, with 1a1ducl?on coil | _
* . Nickei-chrome heater unit o _ : " 1Set _

200V AC 3-phase, 35 kVA, with cap tire cable

i) . Motor coil wmdmg and fomnng machine and Rclated Equipmcnt shall be.
procured subject to the following specnﬁcahons '
* Mot air circulating typedrying oven - Capacity: 8 m?
' - -Power consumption 36 kW
"+ Coil winding machine;  Coil length 2000 mam |
. Cbi_l forming machine: ~ Coil fength (straight portion) 1450 mm
e Coil heating pfcss TN Hc"atihg‘ temperature 200‘5C

Prc_ssurc 70 Bar

iii) Mlscell'mcous
+ Grinder lOOdra 40 sets, 180 dia. 20 sets
¢+ Taking into account the matters raised by the previous projecls
_ implemented vader a Japanese grant aid for economic cooperation,
necessary (ools and hghlmg eqm pment as well as tires for forklift will

be pmcured in this Pro_;cc!

 Table . 2-2° shows an outline of the specification for Eqmpmem and Malenal

to be procured in this Project.



- Table 2-2 Specifications for Equipment to be- procured

No. " Name of General specifications Unit | Qty Use
equipment '
1 |Stearm motor Dia. 500A, pressure 20 kg}cm temp. pe. 3 [Warm water heater
valves 500°C {flange type) {with motor control inlet valve for use in
unit) winter '
2 {Steam motar Dia. 300A, pressure 140 kg/em?, temp. | pe. 18 |[For unit saclion -
valves ' 560°C (welded type) (with motor coniro!
unit)
o - 36
20A 140 k . 560° pe
By-pass valve A .l 0 glt:@ , temp. 560°C | | | |
3 ' |Steam motor Dia. 300A, pressure 140 kgfcm’ terop. | pe.c- 8 |For boiter cutlet
valves 560°C (welded typ2) (wnh motor coarrol| ¢ -
unit) _ _
: ' c) .16
: 204 140 kefom’ .560°C pe
© |By-pass valve A4 _ 5"“”_‘ - teanp. 360 C
4 [Steammotor [Dia. 175A, pressure 140 kg/em’, temp. | pe. | 10 [For starup
valves 560°C (welded type) (with motor control]
unit) - _ & oo _ g
' 2 o pc | 20
By-pass valve 20A 140 kgfcm”, temp. 560°C
5 |Watersupply = | |250A, 200 kg/cm 230°C (welded type) pe. 20 |For primary water
motor valve i [(with motor comrol umt) _ supply coninaction
By-pass valve - | [20A 200 kg/em’, tenip. 230°C oo | 40
6 |Watersupply - |65A, 200 kefem?, 230°C (welded type) | pe. | 8 [Minimum flow vatve
¢ Imotor valve  }{with motor control unir) Co '
7 {Manual water -~ |400A, 25 kg/cm’, 230°C (flange 'type) | e 8 |For water supply
© |supply vaive - ' o ey fpumpintet
8 [Manual water 250A, 25 kg/cmi, 230°C (Bange type) | pc. 5 [For section
supply valve R ' s ' ‘
9 [Manual water 2004, 25 kg/em?, 230°C (Dange type) | pe. | 16
|supply valve S S _
10 [Manual water - [150A, 25 kg/em?, 230°C (Dange ype) | pe. | 12
supply valve o .
11 [Manual water  {300A, 25 kg/em®, 230°C (Range typa) | pe. | 16
" [supply valve o _ T
12 [Motor Control - [100A, 45 kg/em?, 420°C with motor” | pe | 18
-[Valves {for Water [contcol unit
Levelof Heat | ’
ExchangerC) = | =+ . :
In d:cator ror With Contfol Cabla oc. 18
above) - _ -
1 |Broadecasting - Main araphfter - Ou(pul‘_ﬂow X &units | set 1 |Forcalling '
- {acplifier ' ' _ .
2 |Telephone Telephone etchange swilchboard - 400 el 1 [For coangction
equipmient for lmes o ' ; L
. communication ]




Length 457 mm,. pressure 170 kg/em” .

I |Water tevet gauge sel For water lavel
: |For drums, two—co!ored waler level : measurement
- |gauge .
2 (Water level Direct Reading set. 6
g;i‘f;tg: for  11,7201/1,500L (Length) |
o 25 dia. x 3tx 10 kg/em” (Rating) o
3 |Water Level for ﬁirect Reading ' set 8
[Heaters 18 dia. x 4 x 1250L, |
14 kg/em® , 400°C (Vertical)
18 dia, x ¢t x 720L, set 12
14 k,g/cmi., 400°C (ho'rizoma!) l
34w x 2701, 13 kg/em® , 265°C set | 18
34w x 220L, 16 kgfem? , 300°C set | 18
34w x 220L, 26 kgfem? , 345°C set | 18
35wx 220L,45 kgfem’ 420°C set | 18
I |Heat treatment  |Nickel-chrome heating unit I {For welding
_ unit & Pﬁgh-[requen&yinduction heating, - : unit 1 |For welding
2 IMotor ¢oil’ coil length 2000mm,coil press set 1 [For maintenarice
winding machine : : ' :
3 |Electric grinder {100 unit | 40 [For t_nainlenancé
' 1809 unit: ' 20 |For majﬁlenance
4 |Dryer 3kW, 330 V pe-| s |
5 |Lighting 1000V, 400W, 250W set | 200
6 |Hoist 10 ton {geared _trd!ley ty;pe) pc | 4
{10 ton (hook ype) pe | 2]
|Pten pe s |
1 ton pe 6|
7 |Chain Block 3ton pe 6
1 ton pe 6
Rabber Wheel  [for folk lift | s
9 [prit | | st | 4
0 |Ait grinder et | 3
11 |Electric Scissors pc. 3
12 [Viss ' e | 8
13 [Vernier Calipers  [200 mum pc | 25
' - 1 - e | 20
14 [Vemier Caliiaers 200 mm | 20
with dial gauge L L




Micro Meter:

Thickness gauge
Ball bearing chuck
Lever hoist: ‘
Dial indica%tor
Wrench |

Box wrench

Driver sat

[75 mm

150 mm
100

15 mm

[s0 mm

25 mm

sel

st

i
R R® B Y OBVR W R”g.%i

Wk W N N

set
L




Fig. 2.6 OUTLINE OF WELDED AND MOTOR
* DRIVEN TYPE GATE VALVE

Fig. 27 OUTLINE OF FLANGE AND MOTOR
- DRIVEN TYPE GATE VALVE.
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Fig. 2-10 OUTLINE OF HAND OPERATED

© GATE VALVE

Fig. 2-11 - OUTLINE OF GLOVE VALVE
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Chapter 3 Implementation Plan

3-1

Implementation Plan

3-1-1 Implemémation Concept

This project is implemented on the 4th Thermal Power Station at Ulaanbaatar in Mongolia

“under the Grant Aid Assistance by the Govéernment of Japan: In working out the

Iinplementatidn Plan, the most appropriate set-up and schedule will be prepared with_ due

consideration for the allowable period of time under the said Grant Aid System.

“The Manager of Energy Deparlment of Ministry of Infrastructure Development (Former

MEGM) shall have overall responsibility for implementing the project. Engincers in

- charge of the project of Energy Department will be engaged in relevant work for the

project. All personne! at the sections concerned, headed by the Chief Engineer in the 4th

Thermal Power Station, will render assistance from time to time.

In implementing the project, the full-fledged support and cooperation of Ministry of
Infrastructure Development will be required so that the project can be comple!ed within
the allowable period in the most economical manner with a high-l.evel fechnical standard
as required in view of the fapanese Grant Aid Project. After E/N is sighed by the

Governménts of both countries, the assigned Japanese consullant will carry out

' invéstigations for detail design, preparation of tender documents, management related to

~ tendering, rehabilitation and supervision for equipment and materials procured.

A Japanesejﬁml assigned by the ténd_ering will carry out the rehabilitation work. The said

firm will fulfill the rehabil_itatiori work in accordance with the Contr'act,5speciﬁcat'ions

including drawings, etc. under the full assistance and management of Ministry of

- Infrastructure Development and under the supervision of the Japanese consultant,

The Japanese ﬁrm shall establish their construction office within the premises of the 4th
Thermal Power Station and will undertake the mqnagément for schedule and quality

contro! for the rehabilitation work.



This project envisages the rehabilitation work; viz. the replacement of large sized motor

operated valves, of level gauges for high temperature and high pressure heaters, etc.

As the major works in this Project are the welding of large sized valve, the assignment of
the welders of the 4th Thermal Power Station in which this Project will be fulfilted is

advantageous from the technical and economical standpoints,

_The welding skill has been examined by Ministry of Infrastruc!ure Development every year'
| and the results have been referred to the i mcentlve of wages. Accordingly, not quile a few
competent welders are available under the umbrella of Ministry of lnf‘rasl_ﬂlcture
Deﬁelopment. Of course, a number of welders having high welding skills work for the 4th
Thermal Power Station. In im'pk;ﬁenting the project, considerable number of poriions
shall be welded and the associated work shall be éompleted within. shoﬂ .pe.riod‘
Consequenily, it is recommended that the assistance of welders workmg at the 3rd

* Thermal Power Stauon shall be studled in advance,

. The portable grindérs for bevelling the ends of piping, welding lods for alloy steél heat
~ treatment equipment, etc. which will be essential for quality. conlrol of weldmg will be

.procured to fill lhe required quantity under this Project.

In view of the economical implementation within specified period as scheduled and the
quality assurance to be _ap.p!ied during the course of each phase of installation, technicians
having special skills for welding, quality control/assurance, com.municat.ions facilities, etc.
will be dispatched from Japan and/or third céunlry. They will demonstrate the installation
in the typical equipment and transfer their know-how to Mongolian side. O'nce the
transfer of the installation technique is made Mongoﬁa will be able to fulfill the associated

work by themselves.



3-1-2

(1)

@

a

Implementation Conditions

Procurement of equipment and materials

The equipment and materials such as welding unit, scaffolding material, acetylene gas,
oxygen gas, etc. other than those précured in this Project shall be providé_d by Mongolia
at his own cost. - '

The work to be e_xecuied during full shut-down of the 4th Thermal Powéf Station

The 8 sets of boiler are presently installed at the 4th Thermal Power Station, and the

- respective boiler is connected to the common header.

As the deteriérated isolation valve to isolate the common steam header sectionwise can
not close, the valve existing between boiler and the common steam header can not repair |

without whole shut-down of the plant, namely the entire shut-down of the common steam

- header.

- The replacement of these valves which are most important in operation and maintenance

of the plant will be carried out speading one week full shut-down of the 4th Thermal

Power Staiion in summer (July to August). The valves other than those said above will

Tbe_l replaced duting partial shut-down period ;iecided_ by the demand of energy. .

Scope of Works

Inimplementing this project, the Japanese and Mongolian sides shall have 1he. following

work demarcated.

Works to be pérfonﬁed by the Japanese side

(a) Procurement of equipment and materials in Iépan and third couniry(ies).

(b) Marine and intand transportation of equipment and materials.
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3-1-4

©

@

@

®

©

(d)

©

)

Demonstration of installation and adjustment for typicat valves

Installation checking and adjustment of the communication facilities

“Works to be perfmmed by the Mongblian side

Removal of valves to bc rcplaced edge preparalion {for weldmg) weldmg work and '

' anneahng work

Provision and installation of scaffolding and temporary lightings required for

welding works.

Provssron of space required for temporary storage of equipment and matena[s for

lhe PrOJect and for temporary site oftice.

Prows:on of work- force including techmcmns and labourers at' no cost and

management and control of the said work-force.

Provision of power, water, telephone etc. requnred for the Project in the | premlses

of the power station.

Exemption of customs duties and import taxes and levies to be imposed on
equipment and materials procured in Japan andfor third foreign country, as well as
services rendered by Japanese personne! for execution of the Project shall be made

in proper manner and definitely by the Mongolian Government.

Consultant Supervision

The detail design and éuper_visory work for the project will be carried out by a Japanese

firm and Japanese consultant under the Grant Aid extended by the Government of Japan.



The details of the work are as follows:

) Servicés to be rendered by the Consultant

Stage Detail of Work

Preparatory Work ©  Investigation for detail design -
prior to
Construction work : -
‘(Detail Design) = _Selechon of Blddcrs on behalfof the Mongo]lan 31dc -

Preparation of tender documents

“Evaluation of bids .

Assistance for coniract negotiation with a Prospective Bidder.
Check and approval of manufacture drawings

Witness of shop tests at manufacturer's factory(ies) -

Work during * Supervision of Project at site”
Construction Ny Lo S,

c ect during C ‘
(Construction Report. on Proj uring opstmclmn

Supervision) Issuance of relevant reports, etc.

During detail design s(age, the study of the specification for the facility and procurement
- will be worked out, based on lhc'rc_sults of the detailed site survey. The tender documents
. will be issued, based on the results of the detail design and the tender date will be

determined upon consultation with the Goveramient of Japan.

- After opemng of bldS the consultant will cvaluatc thc b:ds and also aSSISt the

1mplementmg agency of Mongolla in making the Comract wnth a J‘ipancsc Contractor
Dufing' stage of work during construction, the consultam will control and manage the
quahty and pro;cc{ lmplementahon SCthlllb in close contact with the Government of

Mongoha

Upon completion of the work, the consultant will issue a report on completion,



(2) Construction supervision system

To ensure the sound implementation of the project, the competent engineers as stated

- below shall be deputed to the site.

Classification of

S_copé of Assignment

Dispatch Timc{Duratign
Personnel _ .
Mecha_hical Enginecr; § Work during project Durihg p'r"oj(:ct_ _
No.1 © .- fexecution implementation, 0.5 months
Mechanical Engineer; § Work during project During project
No.?2 -+ | execution

implementation, 3.8 months

Assignment -

Mechanical Engineer No. |: shall liaise with the Mongolian side for the assoc'_iated

construction work and shall also attend test(s) on completion of installation work

including replacement of valves.

Mechanical Engincer No. 2: shall be engaged in monitoring of work progress and:

in attending tests on completion of water level gange, communication facilities, etc.

at site.

Project Implementation System

The Project Implementation System shown ini Fig. 3-1 has beén prepared to elaborate the

relation of work to be performed by reépective authorities concerned. This figure also

shows the managing supervision system of the consuitant.




Fig" 3-1 Project lmplemcntatidn System

Exchange of Notes (E/N)

Government of Japan | - Embassy of Japanin - Government of Mongol
JICA : Mongol _ Ministry of Foreign Affairs
i {Implementating Agency)
: ‘ Ministry of Infrastructure Development
.. Consuliancy ' o ,
' © Contract
{Consultant) ' N , . (Consultant)
_ Designer : ' 1 Local Supervision Office
Suppoitive Supervision Personne T ~{Resident Supervisor
. . ' ' {Engincer)
Contract f o
on ra,c of Work Undenal(fuJ by
Supply and R |
Erection of the Mopgollan Sifle
oo Equipmient and _
Inspectionof ~ | Materials Construction
Equipment and . : Supervision
Matenals '

. {Contractors) L ‘_ o {(Conlractoss) - Directly
Trading lirm . I _ : Local Supervision Office | [Managed Work
Manufactoring Company - T : ‘ Field Managers :

~ Japanese side <—}—> Mongolian side
Senior Engincer
Local
Construction Office

——== . Contractual Obligations and Duties

....... : Liaison and Coordination



3-1-5 Procurement Plan -

~ Almost all the equipment and materials to be li'rocu‘red for the implementation of the
project have not been manufactured in'Mongol. Even though some equipment and
materials are able to be procured in Mongolia, they shall be procured in Japan or third

cmmtry(xes) to assure the dehvery period and required quality.

As shown in Table 3-1, cquipment and‘male'r_ials‘ owned by the 4th Power Station shall

be provided by the Mongolian side on his own cosl.

Table 3-1 . Procxiremenl Source List of Equipment and Materials

Procurement source. * Procurement sovice

Nane of equipment — Associated Specili- Thind
and material ' ua- Equipment cation . 1rd-
Local Japan country quip _ Local Japan country

Scaffolding and steel 0 _ : Crane - 10Tons | O
niaterials ' o :

Thenmal insulation 0 _ _ " 'fi‘ruck' 1 4Tons 0
material ' ' -

Wires and cables 0

Oxygenand | 0O
acetylene -

Temporazy lighting - 0

Valves : o | o

Communication , 0 o
facility ‘ '

Water level gauge 0O

Heat treatment 0
equipment

Motor winding & ' 0 0
| forming machine '




3-1-6 Implementation Schedule -

The implementalion sciledule of the project under the Grant Aid extended by the

Government of Japan are as follows.

1) . Exchange of Notes between both Governments (E/N) |

2)  Coniract with a consultant | | ' :

3}  Detail desién and preparétion df t_endef document

4} Tendeﬁng and contract with a prospective bidder

5}  Procurement of equipment and materials o

6) - Transportation and customs clea.rf’mce of ef]uipme:it énd materials
7) - Rehabilitation work at site ' |

8)  Completion and handing over

The overall project implementation schedule as shown in Figur:e 3-2 has been prepared by
placing special emphasis on the design period, the procurement period of the equipment
and the period of installation taking acoozint the situation of site and the scope of the work

as well.

It is estimated that about three (3) months will be required for the detail design and
preparation of tender docunient, while about seven (7) months will be necessary for the
in_staﬂ_latioﬁ and adjustment works including the periods for manufacture and transportation

of equipnent and materials.



Table 3-2 lmplenﬁentation Schedule

dih [ 5ih Bth 7ih

gth

2nd

Month Month Month Month

‘Month

Designing for

imptementation |77/ ‘
: (Stle survey)

Month

V7] (Submission of Report)

(Preparatory Works in Japan) '

(Total 3.0 months)

Implementation
and '
. Procurement

(Procurement of Equipment and Malerials)

lure . Procurement)

(Transportation) | (T rans’podétio‘n) _

(Eréction and Adjustmenl)

o WMWM’/ |

(T olal 7 0 monlhs)

310



3-1-7 Obligations of Recipicnt Country

(1

@)

0

%)

6

©

The following nécessary provisions shall be provided by the Government of Mongolia.

To make provision for the following outdoor works along the boundary of the power

station premises.

+ . Planting
+ Fencing
+  Gates

+ Outdoor lighting

To exempt all the import dut:ies taxes and other levies imposed upon équip_ment and
materials procured under the contract for the project implementation and also to ensure
all the expenses and prompt execution for unloading, customs clearance at the port of

disembarkation and local transportation of the equipment and materials.

To exempt  from customs dulies, internal taxes and other fiscal levies which will be

imposed by Mongolia uﬁth respe(_:t to the products and services brought by the Japane.sé

:uhder the Contract.

“To assist the Japanese to make application for.bring-ih items and services for the Project.

To operate and maintain equipment procured and rehabilitated keeping the sound

condition,

To bear all expenses imposed on the transportation and installation of the equipment and

~material. . .
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3-2

()

@

(3)

- Thermal Insulation Materials: | 3800kgx 0.7; dollars

Operation and Maintenance Plan

Bstimated Expenses to be bome by the Goverament of Mongolia

= 2,698 dollars

Lagging: 300 squarc meters x 9.66 dollars .= 2,898 dollars
Acetylene Gas, ete: | = | = 2,204_ dollars
| | Total | o 7,800 dollaré

Estimating Conditions '

(a) Dateof Estimation: July 1996

(b) Exchange Ratesiof Currencies: US$1.00 = J¥107
| | - US$L.00 = Tgd50

(c) .Durahon of Work: _
The Project shatl be 1mplemcnted in Japanese smgle fiscal year. Thc duration of
detail design, procurement of equipment and materials and the period of_erecnon are

respectively indicated in Table 3-2.

{(d) Others:
The Project shall be melenx:nted purauam to the Grant Aid Scheme cxlended by the

Government of Japan.

Operation and Maintenance Cost

- The operation and ma:ntc-uancc cf lhe hot water supply system require bolh the daily

inspection on the opcraimg condilions of the system and the scheduled mspechon and

maintenance lo be conductcd on shut down condition.

The daily inspection is conduclgd by the respective operators for the boiler(s) and -
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turbine(s) to check and record the pressure and temperature of the respective parls of the

~ syslem as well as malfunction of the cquipment. The scheduled inspection is conductéd

to overhaul the equipment for inspection and repair which extent depends on the length

of operated period.

These inspection items are shown in Table 3-3.

_ 'Ta;b!e 3-3 Inspection Items of Hot Water Supply{in.g System

‘Daily Inspection fems

“Scheduled/Inspection ltems

Leakage from the gland.

‘Abnormal noises from eleciric

actuating parts

Foreign materials comamlnaled on
the vatve shaft,

Overhaul of the valve body

Lapping of the valve seats.

Overhaul of the electric actualing
© parts.

Valves , Replacement of the packing.
Thermal insulation peel off
- Make-up the lubricant on the valve
Vibration and/or abnorm'ﬁ noises shatl.
with the valve body.
Inspection of bending of the valvc
shaft.
Voltage and amperage of the Tunin'g up
respective parts. |
Communication : : Cleaning of the amplifier.
Eacility ‘
Inspection of voltage and
amperage of the respective parts.
Water level. Cleaning of the interior surfaces of
_ o the glass.
Water Level ' Contammauon on the glass o
Gauge - surfaces o : Repair the leaking.
Leakage from the fixing.

The scheduled inspection of the systeim is conducted nnmly by the engineers who are

ass:gned to the inspection and maintenance of bo;ler(s) and turbme(s)
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As the technical pefsonnel ‘working for lhc Ath Thermal Power Station are fully
compclcnt !hc proper gutdancc for operation and maintenance and the proper allacation

of the appropriation for repalr are the issue to be resolved.

The maintenance cost accounts for about three (3) percent of a total expenditure of the

thermal power station.
The maintenance cost required for the eciuipment procurecl in this Project is estimated at’

about two (2) mt!lion Japanese Yen per year, which comes to 1. 6% of ihc total

mamtenance cost of the thermal power stauon
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~ CHAPTER PROJECT EVALUATION AND RECOMMENDATION







Chapter 4 Project Evatuation and Recommendation

4-1

M

Project Lffect
Direct Effects

Itis cstﬁnatcd that heat supply volume is 400 (GcalfH) produced by 2 sets of boiler in

- operation when room temperature goes down to around 8°C in severe cold period

{Outdoor temperature is amund 30°C)

The necessary heat supply vo]umc to maintain rbom temperature at 18°C is 550 (Geal/H)

' _Wthh is affordable by the operation of 3 sets of boiler (o the full extent, An additional

" installation of valvcs in the conumnon steam header will make it possible to stop the

respective boilers and repair them at any time, and so it becomes possible any time to
operate 3 sets of boiler necessary to maintain room temperature ai 18°C in severe cold

period.

Rchab:htallon ‘woiks of hot water supply fa(:ll:ucq of The 4th Thermal Power Station
under grant aid coopcratlon shall slabllme and i lmprove steam supply capacity of the said
hot water supply facility and lhus increase heat volume of hot water supply. In this way,
it is possible to mainlain room temperature in apartments for inhabitants and pnblic.
msmuhons around 18°C during the severe cold period and more than 360,000 inhabitants
will enjoy this bcneﬁl It other words, 360,000 Ulaanbaatar cmzen may enjoy healthy

. lives. Further, by maintaining room temperature at -18°C, even in the severe cold period

of outdoor temperature of -30°C to -40°C (3 days or more annually), people may lead

their daily lives without such restraints as refraining from going outdoors.

‘The room 1émperature of 18°C corresponds to the average temperature in summer time

- . in Mongolia and it is suitable for Mongolians to pass their normal lives.



(2)

4.2

(1

(2)

(3)

Indirect Effects ' *

Electric power imported from Russia, of which capaéily is about 25MW, is intended to
be consumed during summer when Power Station in Ulaanbaatar stops its operation for
undergoing inspection (about for 7 days), and fec of the imported electric power is about

25 Tug/kWh which is remarkably higher than ordinary power generation cost of 9.7

“Tug/kWh. Equipment and matcrials under the préscnl grant aid will make rcheibi_litaiion

of power Stalions’possibfc and it leads to saving of foreign currency to be paied to Russia. -

The saved amount cortesponds to 1% of managcnﬁent budgct of The 4th Thermal Power

‘Station, or to 10% of annual repair cost and to 30% of malerial cost for repair.

Recommendation

In carrying out the project, the following tasks are suggested to be maid by Mongolian

Government,

To secure self-supported utility as Electric Power Enterprise, it will be necessary to study
establishment of pawer fare which meet appropriately the cost of operation, maintenance
and management. For instance, it is recommendable to apply increase-in-order power fare
system where the more the consumption is made, ‘th.c highér charge is fevied to be
consumers. Thus, the concept of electricily saving incentive works on large consumers,

and it also decrease the financial burdens for the people in the poveity.

To complete installation work of valves, ete, procured by the Japanese side in the given
period under the responsibilily of Mongolia , Mongolian Governiment and CES are asked
lo work oul working schedule, manpower plan, material procurement plan, and to

appropriate the adequate budget.

To demonstrate positive effects of hot water su'pply in this project, il is essential to carrjr
out both rehabilitation plans of boilers on the hot water supply side supported by OECF
and downsiream pipings supported by DANIDA in good harmony. Therefore, Mongolian

side is asked to take necessary steps to demonstrate good harmony of these plans in the

entire scopes of work.






Data 1 ‘Member List of the Survey’l‘eamé _

First Session

l Leader -

2, Grant Aid Planner

3. Project Manager

4. Power Generation :

Hot Water Supply

5. Materials Plan

6. Procurement /
Cost Estimate

Second Session

1. leader

2 Project Manager

M aterials. Plan

: iliromi Chihara |
JICA Senior Develqpme'nt— Specialist

Magahivo Atsumi _
Grant Aid Division, Bureau of Economic Cooperation

Ministry of Foreign Affairs

Hivoshi Isaka
EPDC International Ltd

Kazuhiko Nakaoji
EPDC International Ltd.

Yoshio Noguchi _
EPDC !nternatibnal Ltd.

Tatsuhike Nakagawa
EPDC Internationak Ltd.

Masahiro Atsumi
Grant Aid Division, Bureaun of Economic Cooperation

Ministry of Foreign Affairs

Hiroshi Isaka
EPDC International Ltd.

: Yoshia.Noguchi

EPDC International Ltd.



"Data 2 Survey S_chedulo(Mﬁy and June ,1996)

Mr.Chihara, Mr. Atsumi May 19 ~May 30
Mr.Nakagawa . : May 19 ~June §
My, Isaka,Mr, Nakaoji, Mr.Noguchi May 19 ~dJune 15
No { Date . ' Description
1 | 519 |Sun| Tokyo 10:05 (NH905) Arrive Beijing 13:25
2 5120 Mon Beijing 14:10 (OM224) Arrive Ulaanbaatar 17:30
3 5121 Tue | Courtesy visit to Japan Embassy and JOCV office
. | Courtesy visit to Ministry of Initernational Trade and Industry
Courtesy visit to MEGM :
4 5122 Wed] AM: Explanation of Inception report and Questionaire in MEGM
. PM: Explanation of Inception report and QilestiOIIaire intha 4 th
Thermal Power Station '
5 | 5723 Thu Explanétion of Inception report and Questioner in CES
6 {. 5/24 | Fri | Investigation of the 4 th thermal power station
7 | 5/25 | Sat | Investigation of the 4 th thermal power station
8 5/26 | Sun; Data arrangement .
9 | Br27 Mon| AM: Explanation on Annex 3 to the 4 th Thermal Power Station
PM: Explanation on draft minute in MEGM
10| 528 | Tue| AM: MEGM discussion on minute
' : PM: Signing on minute
11| 5/29 | Wed] Investigation on communication fac'ili:ty and data coltection for
‘valves in the 4 th Thermal Power Station
‘Mr.,Chihara and Mr.Atsumi leave Mongolia
12| 5/30 | Thuj Investigation on communication facility and electric equip-

ment , data collection in the 4 th Thermal Power Station’




13

14

15

16

17

18

19
20
21
22
23
24
25
26
27

28

5131
6/1
6/2

6/3

6/4 -

| 6/5

66

Gf1
6/8
6/
610
6/11
Gll 2
G/13
G/14

6/15

Fri
Sat

Sun

Mon

Tue
Wed

Thu
Fri
Sat
Sun
Mon
Tue
Wed
.. ’I‘hu
Fri

sat.

Investigation on communication faciiity and hot water supply -
line '

Data arrangement
Mr. Nakagawa leave Mongolia

Data arrangement
Schedule an'angementlon OECF loan'and Grant aid project
Study for support system ont Russian engmem '

Mr. Nakagawa investigates valve manufacturer in Beumg

Training and prometion for worker

Mr.Nakagawa investigates valve manufacturer in Beijing

I{westigati'dn of control valve and lovel géugé

Mr.Nakagawa leaves Beijing
Investigation on tools

Investigation on repair shop and store house '

Investigation on tools and Data arrangement .

Data arrangement

Ixﬁestigation on .hot water system and data collection |
Investigation on coal handling

Study on operat.ihg data and statistic data,_ preparing of x'tﬁnu(e
Signing of minute and. reporting to Jépan embaséy .re;.)oﬂiﬁg.to
JOCV | S

Leave Ulaanbaatar 14:35 {CA902) arrive Beijing 16:35

Leave Beijing 15:00 (NH906)

Arrive Tokyo20:00




Survey Schedule(September,i%B)

| Wed

Draft Basic Design
No | Date Description
i 071 Sun| Leave Tokyo 10:35 (NH905) arrive Beijing 13:35
2 9[2‘ Mon Le:ave Beijing 15:0O (OM224)  arrive Ulaanbaatar 17:30
3 93 | Tue | Courtesy visit te Japan Embass}r '
Courtesy visitto JOCV _
Courtesy visit to Ministry of foreign affairs and Infrastructure
Development '
4 9/ Wed] Explanation on draft basic design in the 4 th Thermal
Power Station
5 9/5 Thu| Explanalion on draft bésic_design in the 4 th Thermal
Power Stat:ioh ' '
6 | 96 Fri | Discussion on minute
T 917 Sat Prepatfin'g' of minute
- 8 9/8 Sun| Data arréngement
97 99 Mon| Signing of minute
10 | 910 { The| Leave Ulaanbaatar 14:35 (CA902)
Arrive Beijing 15:35
1t 91 Yeave Beijing - 15:00 (NH908)

Arrive (Tokyo 20:00




Data 3 List of P&rty Concerned in the Recipient Country

Organization

Japaﬁ Embassy
JOCV

Ministry of External
and industry

Miniéti’y of International
Trade '

Ministry of Energy Geology |

& mining

Central Energy System

" Name _

Keizo Kaga{va
Taira Iwasaki

- Yukio Saéaki '
Yoshifusa Shika_ma

P.GANKHUYAG
Enebish
Otgontsetseg SANJID

Qlsiibajar

Degeriin MISHA

Tsegmidyn SUKHBAATAR

Baatar PUREVJAV

D.BATTSEND
Tumen AVARZED

A Tleikhan

Choennamdaggiin BAYAR
BALDAI |
- O.BUYANTSOG

Titl

First sceretary

Second secrelary

" Fix representative

Representative

Assigtant of Director

Mintsiry of External and

Industrey

Deputy Direetor of Trade

of l)ép. lnt:ernational
Trade & Coop(fraiion
Officer of Dep ;_>f
International -

Trade & (.‘ooperal.ion

Officer

Deputy Ministry
Director of

" Départment  for
cooperalion
General Director of
Evergy Department
Execculive Director

Expert

'[)i_mclor of c;‘nler
im‘esliment &

. technology
renevalion
Director
Chicf Engincer
[3eputy Chief

Engincer



District Heating Company

4 th thermal power station

Gun.sengiin BALDAI

SH.BAASANJAV

G.YONDONGOMBO
S.BOR

 CH.SUKHBAATAR

Y.MUNKHJARGAL

G.GALBADRAKH

0SGOO
RADNAA SED
ERDENEBAYAR

" DAVAAJARGAI
 D.BATAA

C.TSEREN
E.OCHIR

Chief engincer
General engincer

Chief cngincer

assistan chief engineer -
Project Engincer

][oa.(] of Opcration

and Technical |
Division

Head of Technical .
Policy and : .

Maintenance Division

Head of {urbine
Training engincer
Electric engincer
Mechanicsl enginecr
Coal handling

Metal ireatment



MINUTES OF DISCUSSIONS
ON
THE BASIC DESIGN STUDY
OF |
'THE REHABILITATION PROJECT
| FOR
IMPROVEMENT OF THE ATH THERMAL POWER STATION
B IN ULAANBAATAR
N
MONGOLXA

in resf:onse Lo the request from the Government 6f_ Mongolia, the
Government of Japan decided to conduct é Basic Design Study of
the Rehabilitation Project for Improvement of the 4th Thermal
Power Station in Uiaanbaatar'{hereinafter referred Lo as "the
Project"), and entrusted the study Lo the Japan International.
Cooperation Agency {hereinafter referred to as "JICA") .

The JICA sent to Mongolia the_Basic Design Study Team {herein
after referred to as "the Team™}, which is headed by Mr. Hiromi
CHIHARA, Senior Development Specialist, Institute for
International Cooperation, JICA, and is schéduled to stay in
the country from May 20 to May 28, 1996.. '

The Team held discussions with the officials cdncerned of
Mengolia and conducted field survey at.thé study'aréa. In the
course of the discussions and fiéld shrvéy, both Sides have
confirmed the main items described on the attached sheets.

Ulaanbaatar, May 28, 198¢
MR. Hiromi CHIHARA Mrs.P. Narangua - Mr. Baatar PUREVJAV
Leader, Read of Iuternaticnal General Director,

Basic _Design Study Team, Trade and Cooperation Energy Depaftment

JICA ' ' Departmeﬁt,~ " Ministry of Energy,

. ' Ministry of Trade  Geology and Mining
and Industry |

_?--



1.

2.

3.

ATTACHMENT

Objective of the Project

The objective of the Project is to improve the existing

hot water supply system through rehabilitatibn of the 4th

- Thermal Power Station (herelnafter referred to as "the

Power Statlon"} in Ulaanbaatar

?roject Site

The site for the Pro;ect is in the premlses of the exlstlng

No. 4 Thermal Power Statlon

(1)

{2)

Responsible and Executing Organizations

The responsible_organization for the Project is the
Ministry of Trade and Industry, which is to act as
coordinating authority for the Japan's Grapt Aid
Cooperétion to consult with each other in respect of
any general matter that may arise fromorxr in connection
with the Project.

The executing.organization for the Project is the
Ministry of Energy, Geology and Mining (hereinafter
referred to as “"MEGM"), who is to operate and manage

‘the Central Enérgy SYstem {hereinafter referred to as

"CES"), and the Power Station through supervision of
CES. And the Director of the Power Station is
responSiblefdrimplementinqtheProjectthroughmakinq

‘_techn1calandadmlnlstratlvearrangementsw1thJICAand

‘_other Mongolian organlzatlons and/or authorities as

The

(1}

{2)

required,

Japan's Grant Aid System

The Government of Mongolia understood the systemof the
Japan's General Grant Aid, which is outlined in ANNEX

IX.
On condition that the Grant Aid Assistance by the

-8~



5.

Government of Japan is extended to the Project, the -
Government of Mongolia will take necessary measures

- as described in ANNEX I for a smooth implementation
of the Project. | - |

Items Requested by the Government of Mongolia

{1) The intent of. the eQuipment and}materials'supply

(2)

“The supply of the equipmént'ahd materials for this
Project is'intended to cOntfibute specifically to the
health and welfare of the citizens of Ulaanbaatar
through improying the existing hot watex supply system
within the battery‘limits of the Power Station.

Therefore, the equipment and materials considered not
crucial to the hot water supply system, such as those
associated with the pulverized coal firing system,

etc., may not be considered or not éligible-for the:

Project. Further, the eduipment. and  materials .
generally classified as items of normal operation and
maintenance may be of less priority.

Prioritizing the equipment and materials

After discussions with the Team, the items shown in
ANNEX IIY were finally requested_by the Government of
Mongolia. Each itém of the equipment and materials has
beenratedinorderofprior}tyconsideringsuchfactors
as;

- relevancy to the hot water supply system of the plant

- urgency of the matter, especially relating to the -

common system like steam generating facility

- nature of those items generally fallen vnder cate- .

gories of normal operation. and maihtenahce-which
- shall be budgeted yearly by MEGM '

The rating has been made by classifying each item as

follows:



‘Category A: Requested with Top prioriﬁy
- Category B: Requested with 2nd priority
_Category C: Deleted from the original

' ' Request

However, the final components of the Project will De
d901ded after further studies such as on the current
boiler rehabllitatlon pIOJQCt '

6. Scheqlulé of the Study

{1} The consultants will remain in Mongolia and proceed
with the further study until June 14, 1996.

{2) Based on the minutes of the discusSions and further
studies, JICA will prepare the Draft Basic Design
Repbft and dispatch another mission to explain the
results of the Basic Design Study in due course,_

possmly around August, 1996.

{3} In case that the contents of the Draft Basic Design
Report are acceptéd in principle by the Goverament of
Mongolia, JICA will complete the Final Report for
submission to the Government of Mongolia. It issafely
expected that such a submission would be due by the
end of 1996. o o

7. Other Issues

7.1 The MEGM shall assign as scheduled the budget and personnel
necessary for the proper execution of the Project. The
budget .necessary for normal vyearly operation and
maint_:e'nance inc’lud:ing' cbnsumables_ and minor repair work
shall be secured by the Power Stétion from the revenue of.
its whole selling of electricity and heat to the CES.

The CES provided for information the recent balance sheets,
profit and loss statements and tariff tables, etc. for the

Team to appreciate the financial situation of the energy

_10...



-related organizations.

7.2 The scope of field installation work

7.

3

Both sides confirmed that the Mongoélian side would
generally be responsible for all the field installation
work of the equipment and materials of the grant aid
cooperation under the sité supervision to be provided by
the Japanese side. ' Some principles of the split of work.
between the Mongolian and Japanese side are described 
below; '

The Mongolian sidg will provide;
- Scaffolding
- Removing.and mountihg of valves and fittiangs, etc.
~ Supply'of instrument and electric cables, trays and
' their wiriness, etc.
~ EBEdge preparation'and welding under the Japanese

supervision

The Japanese side will provide}
Provision of welding rods and welding machine (TIG)

The Mongolian side confirmed that the‘budqet specific to
the field installation cost necessary for the grant aid
items would be allocated by CES. ' '

The progress of privatization

The Mongolian side confirme& that there would be no
expectation of privatizing the 4th Thermal Power Station
for the time being, by referring to the energy law being
effective from January lst, 1996. The Article 7 of the
law stipulates that the CES .shall be controlled and managed
by the Government, while the No.4 Thermal Power Station
is the largest entity which belongs to the CES.

As a matter of fact, the MEGM is now preparing a list of

- energy entities being subjected to privatization for the
~Cabinet disccussion in the near future, but at present the
' No.4 Thermal Power Station is not included in the proposed

T



MEGM’s list. Further, The MEGM stated that the power
generation facilities with a capacity of more than 100 MW

would not be expected to be privatized.

The Japanese side understood the explanation, and insisted
that the Mongolian Government should take any necessary
measures in maintaining properly its anership of the
eqhipmeﬁt and materials donated through Japan's Grant Aid
even after the station becomes partly privatized.

The Mongolian side accepted the proposed idea.

" Compatibility with Other Relevant Projects

{1} The Japan's Grant Aid Project from 1992 lthroulgh 1995

The projeg:t:' was executed to cope with the energy crisis
caused by serious deterioration of the facilities
observed at the Power Station, and the efforts have
. been focused on enforcing the maintenance of the Power
Station by concentrating on countermeasures against
wear of pﬁl:verized coal firing system and
" normalization of electrostatic precipitator
operation ‘and achievement of normal operating
conditions for the ash treatmeat system. The
: implementétion of the scheme has made a contributio_n
to reducing the incidenée of accidents and breakdowns

and achieving environmental improvements.
{2) OECF Loan Project expectéd to commence from 1996

Subsequent to the above ment ioned emergency measures,
an _iﬁ\provement_ of constructive conversion of the
'v_ital systems on the basis of a repayable aid schene
has been decided in aijreement with the Japan's OECF
loan mechanism. This scheme 'is Lo focus on: the
rehabilitation of foijr(4)_. b’o_ilex:s through upgrading
of the instrumentation and control system, conversion
of the pulverized coal firing system to direct and
partial replacement of the boiler tubes, so that the
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steady boiler operation would be' ensured.
‘According to the OECF SAPROF report issued in
August, 1995, the financial internal rate of réturn-
(FIRR) is estimated at 12.9%, and reportedly
considered financially viabie.

The concerted efforts between the Project and this
QECF 'loafn project which -is to 'stabilize the heat
produt:t ion source is very importa'nt because the steam
.produced at these boilers is commonly served to the
hot water system, steam to industries, as well as to
the turbine generators for electricity generation.

(3) The Grant Ald Project by the Danish Internatlonal
Development Assmtance (DANIDA}

The power rehabilitation project for the No.3 Thermal
Power Station including the district heating (DH)
rehabilitation and heat metering is under negotiation
with the assistance of Nordic Development Fund (NDF).
and DANIDA under the coordi_nétion of the Asian
Development Bank (ADB) . NDF intends to give loans to
the rehabilitation of the turbine generators at NO.3
Thermal Power Station.

The leakage of water and heat losses in the DH system
in Ulaanbaatar is a major problem for the Central
Energy System (CE:S), and the DANIDA component is to
finance the district heatlnq rehabilitation with a
number of feasibility review on the grant basis with
a budget of about S.1 million US$. The Mongolian side
is now expectlng to receive a new proposal in June from :
DANIDA for further neqotlatlon after their scope
discussion in February and Ma_rch, 1996 , and hopes that
the project will begin in the cour'_se of the yea'r' 1997.

Taking all Lhese c1rcumstances relevant to the PrOJect
“into con31derat10n, the Progect can be well justified
for 1mp1ementatlon, however the scope and schedule of
the Project shall be carefully examined in co-



LT,

ordination with the development of the above three(3)
projects. '

International Procuremént:

The equipment andmaterials for the Project may be procured

- through 'internationally competitive bidding if the

following conditions are met for the Mongolian market

'SLtuatlons,

- Good interchangeability with the equipment and mate-

rials of the existing power projects is expectied.

= Good aCCG331b1l1ty Lo sparxe parts ‘and consumables as
well as after care arrangements are guaranteed by the
suppllels

— The dellvery requ1rements of Lhe Project are secuned

- The products. are manufactured to the internationally
recognized standards and specifications such as ANSI,

- DIN, BS and JIS, etc. with good past supply records in

the markets.

Further;theotherpurchasetermsandconditionsaccording
to the guide lines of the Japan’s grant aid procedures
shall closely be observed when local and/or third country
purchasing can be sought out.

' Questionnaire and Answers

In reply to the questionnaire of JICA, the Mongolian side
willsubmitthedataandinformationwithinthree(3)weeks

from the date of signing of this Minutes'of Meet ings

through the Embassy of Japan. These data and information

'shall be- wr:tten in Engllsh, unlees otherw1se aqreed by

the Japanese 31de

~14~



ANNEX I

Necessary mecasures to be taken by the Government of Mbngolla

in case Japan’s Grant Aid is executed

To undertake incidental outdoor works such as gardening,

fencing, gates and exterior lighting in and around the
sites. ' | ' - '

. To.exempt taxes and to take necessary measures for customs

clearance of the materials and equipment brought for:thé
project. '

To exempt Japanese nationals from customs duties, 1nternal

~ taxes. and other levies which may be imposed in Mongolla

with respect to the supply of products and the services
under the verified contractors. '

Toaccorddapanesenationalswhoseservicesmaylxarequired
in connection with the supply of products and the services
under the verified cdntracts,_such facilities as may be
necessary for their'entry inte Mongoiia'and stay therein
for the performance of their work. '

To use and maintain properly and effectively ‘all the
~facilities rehabilitated and equipment purchased under the
Grant. '

To bear all the expenses otherrthan those to be borne by
the Grant, necessary for rehabilitation of the fa0111t1es
as well as for the transportatlon and the 1nstallat10n of
the equ1pment '



ANNEX II

Japan’s Grant Aid System

1.

Grant Aid procedure

(1{

{2)

‘Japan’s . Grant Aid Program is executed through the
followmg procedures '

Applicaticn : E _ {Reqﬁest made by é recipierﬁt :
: ' country) | '
Study = : (Basic Design Study conducted
| : by JICA) | |

Appraisal & Approval {(Appraisal 'by the Government of

Japan and approval by Cabinet)

Determination of {The Notes exchanged between
the '
implementation Government of Japan and the

recipient country)

'E‘lrstly, the appllcatlon or request for a Grant Aid

pro;ect submitted by a recipient country is examined

.by the Government of Japan {the Ministry of Foreign

Affairs) to determine whether or not it is eligible for

'Gra_nt Aid. If the request is deemed appropriate, the

Government of Japan assigns JICA (Japan Intexrnational
Cooperation Agency)} to conduct a study on the request.

Secondary, JICA conducts the study (Basic Design Study),
using. {a} Japanese consulting firm(s).

Thirdly, the Government of Japan appraises the pi’oject

- to see whether or not it is suitable for Japan’s Grant
-~ Aid Program based oa the Basic Design Study report

prepared by JICA, and the results are then submitted
to the Cabinet for approval.
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Fourthly, the project, once approved by the Cabinet,
becomes official with the Exchahge of Notes signed by
the Government of Japan and the recipient country.

Finally, for the implementation of the project, JICA
assists the recipient country in such matters as
preparing tenders, contracts and so on.

2. Basic Design Study

{1} The aim of the Basic Design Study (hereinafter'réferred

o to as “the Study”}, conducted by JICA on a reqguested

project (hereinafter refereed to as “the Project”) is

qurovideeabaSicdocumentnecessaryforiﬂuaappraisal

. of the Project by the Japanese Government . The contents
"of the Study are as follows: ' '

a) Confirmation 6f the béckground,-objectives, and
benefits of the requested Project and also
instituticnal capacity of agencies concerned of .
the recipient country necessary for the Pioject's

inplementation.
b) Evaluation of the appropriateness of the Project
to be implemented under the Grant Aid Scheme from

a technical, social and economic point of view.

c) Confirmation of items agreed on by both parties
concerning the basic c¢oncept of the Project.

d) Preparation of a basic design of the Project

e) Estimatioh of costs of the Porject
Theconténtsoftheoriqihalrequestarenotnecessarily
approved in their initial form as the contents of the

Grant Aid Project. The Basic Design of the Project is
confirmed considering the guideline of Japan’s Grant

._.1?._



Aid Scheme. _ _
The Government of Japan requests the Government of the
recipient country to take whetever ‘measures are
necessary to ensure its self-reliance in the
implementation of the Project. Such measures must be
guaranteed even though they may. fall outside of the
jurisdiction of the ori;ani?.ation’ in the. recipient
country actually implementing the Proj‘ect:.. Therefore,
: the implementation of the Projéct_ is eohfirmed by all
relevant or'ganizations of the recipient country through
the Minutes of Discussions. | '

('2) Selection of consultanf:s

‘- For smooth 1mplementatlon of the Study, JICA uses (a)

registered consultant {s). JICA select (a) firm{s) based
on proposals submitted by _1nLeresLed firms. The £irm(s)
selected carrytles) out a Basic Design Study and
write(s) a report, based upon terms of reference set
by JICA.

The consulting firm({s) used for Lhe  Study is(are)
recommended by JICA to the recipient country to also
work on the Proj‘eCt’s implementation after the Exchange
of Notes, in order to maintain technical consistency
and also to avoid any undue delay in implementation
should the selection process be repeated.

3. Japan’s Grant Aid Scheme
(1) What is Grant Aid ?

The Grant Aid program provides. a recipient country with
non-reimbursable - funds to procure the facilities,
equipment and services ({engineering ‘services and
transportatlon of the products, etc.) for economic and
social development of the country under pr1nc1ples in
accordance with the relevant laws. and regulation of

—13;



Japan. Grant Aid is not supplied through the donation
of materials as such. ' o

(2) Exchange of Notes{E/N)

Japan’s Grant Aid is extended in accordance with the
" Notes exchanged by the two Governmenté concerned, in
which the objectives of the Project, pe:riod of execution,
Conditions,:'and amount o.f the Gr_aﬁt Aid ', etc., are
“confirmed. ' | |

(3) “The period of tpe Grant Aid “ means the orie fiscal year
which the Cabinet approves the Project for. Within the "

- fiscal year, all procédures such as exchanging of the
Notes , concluding contracts with {a} consultant
firm(s) and {a) contractor{s) and final payment to them
‘must be completed. " : ' '

However in case of delays in delivery, installation or _
construction dué to unfOreSeen factors such as weather,
the period of the Grant Aid can be further extended for
a maximum of one fiscal year at most by mutual ag"re‘ement
between the two Governments.

(4) Under the Grant Aid, in principle, Japénese products
and services including transport or those of the
recipient country are to be purchased.

When the two Governments deem it necessary, the Grant
Aid may be used for the ‘purchase of the producl_:s or
services of a third country. |

However the prime -contractors, namely, consulting
constructing and 'procuréméntr firms, are limited to.
“Japanese ﬁationals". (The' terrﬁ “Japanese nationals”
means persons of Japanese :nationalit_y or Japanese
corporation contro_lled by personsl of Japanese;
‘nationality). |

—19—-



(3)

(6)

Necessity of “Verification”

The Government of recipient country or its de31gnated
authority wlll conclude contracts dencominated in
Japanese yen with Japanese nationals. Those contracts
shall be verified by the Government of Japan. This
“Verification” is deemed necessary to  secure

- accountability to Japanese taxpayers.

Undertaklngs requlred of the Government of ‘the Re-
01p1ent Country

In the implementation of the Grant Aid project,: the
recipient country is required to undertake such
necessary measures as the following:

a) Toensurelandnecessaryforthe31tesoftheEEOJect
and to clear, level and reclalm the Yand prior to
commencement of the constructlon

b) To provide facilities for the distribution of
~electricity, water supply and drainage and other
incidental facilities in and around the sites.

c) Tosecurebu11d1ngSpr10rix)theprocurement1nc3se
the 1nstallatlon of the equipment.

d) To ensure prompt execution for unloading, customs

clearance at  the port of disembarkation and
: lnternal transportation of the products purchased
_ under the Grant Aid.

ej To exempt-Japanesefnationals from customs duties,
1nterna1 taxes and other fiscal levies which will
be imposed in the recipient countxy Wlth respect
“to the supply of the products and services under
the Verified Contracts.



f)

gl

h}

i}

To accord Japanese nationals whose services may be
required in connection with the supply of the
produsts and services under the Verified contracts,
such facilities as may be necessary for their entry
into the recipient country and stay therein for the
performance ef-their work.

- “Proper Use”

The recipient country is requlred to malntaln and
use the facilities constructed and equipment
purchased under the Grant Aid properly and
effectively:and to assign staff necéssary for Lhis

'operatlon and maintenance as well as to bear all the

expenses other than those covered by the Grant Aid.

\\Re__export.ll

The products purchased under -the Grant Aid should
not be re-exported from the recipient country.

Banking Arrangements {B/A)

The Government of the recipient country or its
designated'authority should open an account in the
name of the Government of the recipient country in
an authorized foreign exchange bank in Japan
{hereinafter refereed to as “the Bank”). The
Goverament of Japan will execute the Grant Aid by
making payments in Japanese yen to cover the

~designated authority under the Verified Contracts.

_The payments will be made when payment requests are.

presented by the Bank to the Government of Japanf
under - an authorization to pay issued by Lhe
Government of the recipient country or its
designated'authcrity; :

—2i-



ANNEX III |

Items requested by the Government of Mongolia

{for steam}

C: with motor control unit

(remote operation)

1. PLANT AUXILIARY

(1)} VALVES

Item {XTEM - Specification Q' ty [Category
Mo. f | (set) |

1 Motor Valves |500A,20kg/sq.cm 500 deg.C 4 A

(for Steam) |with motor control unit, [ e
{Flange Type sealed packing ' 4 B
with 10t Hoist (geared 2 A
trolley type) ' 2 B
2 Motor valves - 3004, 140kg/sq.cm, 560 deg.{ 8 A
(for Steam} . [|C, with motor control unit
{Motor operated) . _
6IEE6“{ﬁ;H&”6§éfégé&j ............... O o
S with 10t Hoist {Hook Type) 2 A
By-pass Valves|20A, 140kg/sq.cm, 560 deqg. 30 A
{for Steam) C. | ' -

3 Motor valves |250A,200kg/sq.cm, 230 deg. sl a
(for Feed C with motor control unitfe.cefo
Water) : ' ? B
By-pass Valves|20A, 200kg/sq.cm, 230 deg.Cl 36 A

4 [Motor valves [65A,200kg/sq.cm, 230 deg.} 4 A
{(for Feed C with motor control unitp:-peee

| |nater) ‘ : S y B

5 [Hand Valves 400A, 25kq/sq.cm, 230 deg.Cy..... 6. ]....... A ..
(for Feed : : 2 B
Water) - 2507, 25ka/sq.cm. 230 deg.C] 5 A

fe'lange Type © |2004, 25kg/sqg.cm, 230 deg.C 8 A
o :_ 3 R s e

|150A,25kg/sq.cm, 230 deg.C| 12 A

| | 3008, 25kg/s5q.cm, 230 deg.C| 16| A

6 |Motor Valves |[300A,140kg/sq.cm, 560 deg. 8. A

~92-




Category

Ttem |ITEM Specification IQ‘ty
No. ' ' {sot)
6 Motor Valves |175A,140kg/sqg.cm, 560 deg,l 8 A
(for Steam) C with motor control unilg- oo
' (8 sets should be remote 2 B
_ operation} . '_
By-pass valves|20A, 140kg/sq.cm, 560 deg.C| 36 A
for above : - : f ' '

7 IMotor Control [100A,45kg/sq.cm, 420 deg.c| 18 B
Valves{for  |with motér contreol unit '
Water Level of ' '

anger | _
Controller forjwith Control Cable, Indi-| 18 B
above cator ' B
(2) Co.mmunication
Item ITEM Specification Q' ty Category
No. (set)

1 jCommunication 1 A

Equipment
{3} Level Gauge Portion L
Item |ITEM Specification Pty [Category
No. (set)

1 |Water Levelln-|Direct Reading{Tow Color) 8 A
dicator for [457mm(Reading Length) |
Drum 170ka/sq.cn 3

Jiwith torque o
wrench and
spare)
2 [water Level [Direct Reading 6 A

Indicator_for
deaerator

1,720L/1, SO0L {Length)
25 dia. x 3t x 10kg/sq.cn|

(Rating)




Item |ITEM ° Specification Q' ty [Category :
o ' {set) '
3 |Water Level |[birect Reading 8 A
|for Heaters 18 dia. x 4t x 1250L,
| 14kg/sq.cm, 400 deg.C
(vertical) _
18 dia. x 4t x 720L, 12 A
14kg/sq.cm, 400deg.C |
(horizontal) | |
34W x 220L,16 kg/sq.cm 18 A
344 x 220L, 26 kg/sq.cm |- 18{ A
. |345.dea.c ' .
350 x 220L, 45 kg/sq.cm 18] A
420 deg.C
2. Mil) Auxiliary
Item {YTEM Specification IQ'_ty Categoxy
INO . . ‘ {set)
1 Metal Detector 2 C
2 |Electric Chain 8 c
- |Block
3 Ce'ramic Lining 5 B
N e N SOOI e
3. Construction and Maintenance
Item |ITEM Specification Q' ty Categdry
No. : | : (get)
1 Dryer 5 A
2 |erinder lwith spare stone later] . A
3 |Welder TIG, ARC, 30KVA 6] A
4 |Welding Rod For alloy steel later A
5 loil Jack | il A
6 |Lighting 100 A
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o rucery

12 |Coil Winding _
Machine for

Low Voltage

Motor

Ttem [I7EM Specification Q' ty |Category
No. ' S (set) '
7 JLever Hoist 3 tonnes 6 A

1 tonne 6 R

8 |Chain Block |3 tonnes 6 A

1 tonne 6 A

9 |Sawing Machine 1 B

10 |Rubber Wheel 2 B
| lfor fork lift

‘11 [crane for]3 tonnes 1 B

Trick '

1 B

~25--



Minutes of Meeting

| Conbultant team of the basic design study of the rehablhtatlon project for

- improvement of the 4th power station had conducted field survey ,and both -
consultant team and 4th power station have confirmed following -
nmodification of ANNEX 3 of the minute of diséussion May 28 as of official.

1. ANNEX 3 1 Plant auxlhary (1) Valve
-*Mongolian side strongly requested to change category from B to A.
+Mongolian side also strongly requested technology transfer on valve

maintenance .

2. ANNEX 3 1, Plant auxiliary (1) Valve .
Item No 2:° - 300A ,140kg/ca, 560°C, with mator controi
unit valves were added two sets.
7 and same specification without motor
" contrel unit valve was added one set.

Ttem No 3:  250A ,200kg/cas 230°C,with motor control
unit valves were added three sets. '
and same specification without motor
control unit valve were added two sets.

Reasons ,these valves are very important to divide main header of
steam and feed water.

3. ANNEX3 2. Mill Auxiliary 7
: Item' No 1. ', Metal detector was chan‘ged 'catégory' from C to B,

Reasons many metal in the conveied coal caused serious damage to
~ the conveyer or mill etc.

‘ | ) ;./zvd
v . e | ;



4. ANNEX 3
Item No

3. Construction and maintenance
category

10

11

Another maintenance teols are attached .

SERW(R=YA

item

grinder

. weld_er :

heat treatment

equipment

heat treatment *

coil

oil jack' _
saw machine
rubber wheel
for forklift
truck crane

Hiroshi ISAKA

Leader of consultant

Qty.

60
6

A

C

_z\

SRR

description

atlached list

o need

use for.
valve welding
use for

valve welding '

" noneed

no need

~need

no need

4th power station ,June 13, 1996
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i ’Lt ONDONGONBO

Chief Enginecer



List of Tools

1.Drili

2.Grinder 009
1809 -

3.Knenatic grinder

%Eiectric_Scis_so;ra_ |

B.Vise -

6.Vernier Calipers '209mm

7.Vernier Calipers 280mm
8.Vernier Calipers
with dial gauge 200mm
9. Micro meter  175mun
'  150mm
100mm
T5mm
5O0mm
: 25mm
10.Thickness gauge
~ 11.Ball bearing chuck
12.Lever hoist -
- 13.Dialindicator
14.Gear tool end mill
15.'Wre_nch :
16.Box wrench
17.Driver set
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