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(3) Heat Energy Demand Forecast and Peak Load Forecast Based On
Microscopic Method

General principle

Microscopic heat energy demand forecast is made to clarify the heat energy
demand of each district of Astana City as well as the entire demand of
Astana City, As a resull, new concentrated demand areas in Astana City
are grasped for installing new district heating facilities.

- The following data have been utilized for the heat energy demand forecast,
. Population of cach district
. Comme_f.c'iaikfl.c')or area of each-di_slrict
- Office tloor area of each district -
- Unit heat energy consumption at industrial area
. Other special or public facilities or buildings
In o.rder to ca]cufﬁfe .lhe. heat énérgy demaﬁd at ézich district area, the

following dlslnct numbermg and name of district are u:,ed as per Figure
34.1 ' '

District No. 1 to 19 including 4A and 4B
 Northern industrial district .
Central industrial district

Induslrial district Station 40
_ P]anmng dlstnct 1to IX

In addlllon, some seil]emcnls located far trom the uly cenler are listed and
'~ they are divided into two areas, one is the area located on the right bank of
Ishim River and the other is the area located on the left bank of Ishim River.

Basic D_ala for Microscopic Heat Demand Forecast

Table H.2.15 shows sales data of heat load 1o each consumer in 1999 and
data requ:rcd for calculahon of lhe basnc data for microscopic heat demand

: lorccasl

:'Tdble H216 shows the summary ot the basic data o be used for
' .'mlcroscoplc heat demand torecasl
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Tables H.2.17, H.2.18, H.2.19 and H.2.20 show average heat demand of each
district in the years of 2000, 2010, 2020 and 2030 based on population,
industrial sector, commercial floor area, and office floor area.

Tables H.2.21, H.222, H2.23 and H.2.24 show the summary of average heat
demand at user end in the years ot 2000, 2010, 2020 and 2030 respectively.

Tables H.2.25 shows summary of heat demand forecast at user end. The

calculation bases are as follows: -

b

2)

_3)

-The figure of independent boiler on the table means the amount of heat

for which heat source will be changed from independent boiler to the
district heating system in future. The amounts of heat at the areas on the
right and left banks of Ishim River will be 10 % and 20 % of the total
demand of each area respectively in the year range from 2010 to 2030.

The calculated results on Tables H.2.22, H.2.23 and H.2.24 correspond
to 70 % of the total heat demand of each area including heat amount not
supplled by lhe objecuve heal sources. '

From the abovc items 1) and 2), sub lotal on lhc nght and left banks of
Ishim River on the table are 80 % and 90 % of the said total heat
demand respectively.

Table H.2.26 shows heat demand forecast at the supp}ie'r end.

The following table shows heat supp]y rate to oblam heat amounl at a

supplier end from the heat demand at a user end.

Heat Supply Ratc 1o obtain Heat Amount of Supplicr End

Year 2000 - 2010 2020 2030
Right bank Supplier End 1.72 1.61 1.24 1.32
L¢ft Bavk Supplier End - 1.50 1.50 1.50

Table H.2.27 shows peak lba_d capacity at heat supply end.

Maximum (Peak load) demand forecasts by three forecasting methods are

‘shown table below and shown in Figure H.2.2 as a bar graph.

Maximum Heat enecrgy Demand Forecast R
' Unit: Geal/Hour

2000 2005 2010 2015 2020 2025 2030
Macro. Leo. Index 783 | 1,203 | 1,562 1,790 11,913 12037 |2140
Macro. Population 757 940 | 1,151 1,386 | 1,621 1,762 1,879
Microscopic method 764 1,045 1,306 1,465 1,619 1,797 1,974

Proposed 764 | 1,045 1,306 | 1465 | L1619 | 1,797 1,974
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(4) Conclusion of Heat Energy Demand Forecast

It is usual practice to adopt a microscopic method when heat encrgy demand
forceast in short term is calculated and the calculation results are checked
with calculation results obtained from macroscopic heat energy demand

forecast.

The following table shows features of the used demand forecast methods.

Features of Load Demand Forecast Methods

Appropriate | 1In case of short " Probable crrors in
for term term__ forecast
Macroscopic M. | Long Term | Check microscopic | GRDP per capita
by Economic Forecast meibod results Annual growth rate of heat energy
Index daia : with these results | generation
Macroscopic M. | Loag Term | Check microscopic | Population growth
by Population Forecast | metbod results Average beat energy generation

_ with these results | per capita

Microscopic M. | Short Term | Use this method Basic data of population,

Forecast commercial, and office floor area,
o o population of industrial workers

Average power consump. per unit

for the above basic data

In the meantime, .long term demand forecast is required, macroscopic
- demand forecast is adopted rather than microscopic demand forecast because
the resulls might be distorted by cumulated errors. - As the heat energy
demand forecast in this _Pres_enl M/P requires not only the load demand of the
entire Astana City but also district-wise load demand, microseopic Joad

demand forecasl was made for 30 years

Asa resull of the above three heat energy demand torecasls the calculation
result based on mu.roscople melhod may be most appllcable data because of

the following reasons:

When lhe calculallon resulls of mlcroscoplc demand forecast are
compared with those of maeroscoplc heat demand forecast based on
N populanon both results are almosl same throughout the years. Therefore
" the La}eu]auon results of the mleroseoplc method are applicable for the

- heat demand torecasl

- As lhe mlcroseoplc demand forecast includes heat demand forecast not
only ‘cach district but also the areas dwlded by both rwhl and lefl banks of
Ishim River, these data are immediately applicable without any correction.
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H.2.3  Power Transmission and Distribution Plan

()

@)

Study on the Existing Transmission Lines to be replaced or relocated

When formulating Preseni_ M/P, there is one im'porlan'l poini for the existing
110 kV transmission lines that need to be replaced or relocated

As shown Figure 4.5.1 in the main report, the cx:sung Alrport switching
substation will be main swnchmg substation in near future for sending
electric power to new developing areas on the left bank of Ishime River.
Accordingly, the existing trarismission lines from TETs-2 to Airport
swﬂchmg substation shou]d be newly conslruclcd bcmuss of the following

_ reasons:

1) The c_apacily of the lraf;smission lines will ri_ot be enough to send
electric power to new developing areas in future -

2) The existing transmission lines from TETs-2 to Alrporl switching
Subslaiion will be an obstruction for dc{rc]oping the new city residential
areas at Dlstrlct Nos. 16 and 19 which are localed on lhc left bank of
Ishim Rlver (Reter to Figure 3.4.1)

3) The existing transmission ]mes have been in service for 30 years.
- After construction of new transmission lines, the existing transmission
* lines will be removed. .

New lransmlsswn hnes to be laid

‘New 110 kV lransmlssmn lmt,s w1]l be constructed based on the demand

requirements of developmg, areas of Astana City. (Rcfcr lo Flgurcs 4.5.1 in
the main report. ) '

Thc new lransmlssmn lmes 0 be ]ald are shown be]ow

1) New 110 kV lransmlssmn lmes from .TETS-2 to_Airport swnchmg _
_ substanon w1]l be newly conslrucled as over head cablmg along with the
_outer nng road as c]ose as posmble trom the v1ewpomt of landscape and

the expansion of Astana Clty (lhc same 1lem as item 1))

2) New 110 kV transmission lines will be conslructed as over head cabling
- from 500 kV central substation to Alrporl sw:lchmg substation through |
_ Weslern switching substatlon tor lhc line relntorucmcnt ’

3) New 110 kV exlensnon lines wi]l be constructed at high demand areas
such as New City Center, District No.14, District No.17 and High-Tech
Parks in District I, Il and I11.

Type of branch cabling from new 110 kV transmission lines along with

- H-38
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the outer ring road to each district will be of underground duct {ype

especially at the central areas and high residential density areas as much

as possible from the reasons of long life of the laid cable and also
townscape except for the cabling to High-Tech Parks.

For approximate lengths of 110 kV transmission lines to be laid are
shown in H.3 Power and Heat Supply Development Plan.

| '(3) New Substations and Extension of the Existing Substations

Table H.2.28 shows electric power peak load demand at subslation level and
Tablc H.2. 29 shows name of exns!mg 110 kV/ 10 kV substations, number and
capacmcs of transtormers new subslauons 1o be constructed and extension

of the existing subslallons in tulure

~ The followings show new substations and extension of the existing

substations‘ '
In 2010 2010 _ _
- District NO. 13, Ncw City Center
. District No. 17 on the right bank of Ishim River
: Hig,h-’]‘éch Park District No.1
. Extensmn ot Transformers at Alrport S.S.
| Extensmn ot Transtormers at Koktem S S
Jﬂ_20_2_Q :
- District No. 14 -
I ngh -Tech. Park Dlstncl No. 11k
’ Exlens:on ot Transtonncrs at Zarec.h;naya S S
‘ Exlcnsmn of Tra_nstormers at Pump Station S.S. -
. In2030 2030
ngh Tech Park District No. 1
. Extgn_smn__of T;ansl'gunpers at We_sterﬁ SS
. Extension of Transl‘o-.rm.ers' ai Soulhern S.S.

For further details, refer to H.3 Power and Heat Supply Development Plan.
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H.2.4 Heat Supply and Distribution Plan

(1) Studyon 1hc Existing Heat Supply and Distribution Pipelines to be replaced

Many of lhc existing hot water supply and return pipelines are laid above the
ground level from the viewpoints of long service life and easy access for
maintenance and repair, although the appearance is not good. There is the
scheduled plan by AES to replace the existing above ground pipelines with
undcrground pipelines from the viewpoint of lownscnpc

Among the enllre hot water p]pehncs distributed in the crly, the hot water
' supp]y ‘and return plpelmes between Pump Stations No.1 and No. 2 will be
'chang,cd for underground plpelmes irom 2000 to 2005 and the works were
carried out approxrmatcly 3.6 km in lcngh in 2000 -

(2) Heat Energy Gcneralmg Facrlmcs and Heat Energy Dlslrlbutron Pipelines

Basic thoughts of heat energy generating facrlrtlcs and heat energy
d:smb_utlon pipelines to new developing arca and also the existing high
developing areas are as follows: - '

1) Heat supply to the devc]opmg areas on the right bank of Ishime River
will be made by TETs-1 and TETs-2 with their facilities and prpclmcs
_exlended

2) Heat supply lo the deve]opmg areas on the lcft bank of Ishime River wrll
be made by TETs-1 and TETS-Z il the end of 2010 through the

extension pipelines from the existing central district heating system

3) From the beginning of 2011, heat supply to the developing areas on the
left bank of Ishim River will be made by new districl heating systems
consisting of natural gas hrmg hot waler borlers, heat exchangers, hot
waier crrculaung pumps “other _ancﬂlary cqulpment and district
pipelines. B - ‘

It is our assumption that natural gns may be applicab]e for heat source of
the district heating system from the beginning of 2011 because a large
amounlt of gas consumpuon is requrred tor the dlslmt heating tauhucs
and there will be a limitation of gas usage amount at the bcg,mnmg, of

gas supply.

4) Where the heat supply amount increases with the district development,

number of hot water boiler sets will be increased as extension.
(3) Feature of the District Heating System

Features of the district heating system are as follows:
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1y

2)

The district heating system has the centralized heat generating facilitics
and supplies heat energy to each building, therefore each building has no
heat generating facilities. Accordingly the building space without the
facilities would be effectively utilized for other purposes.

As heat generating facilities ( hot water boilers ) for the district heating
system have bigger capacities than those of an indepcﬁdcnl sector, heat
efficiency of hot water boilers of the former is higher than those of the
laltef thereby altzlli-ning lower air pollution emission gas, lower operation
cost when comparing 10 the sum of those of individual buildings having
their own heat acncralmg tacﬂmes

3) Nalural gas as fuel of the dlslncl healmg syslcm is the best fuel among

fossil fuels from the v1ewpom1 of ecology, because of no emission of
dust particles and least emission of SOx. It is not sure, however, there is
a plan to transfer natural gas {o Astana City around 2005.

When p]ann‘ing'lhc district heating system (o new city development areas is

proceeded, the following items should be taken into consideration.

- Each district heatmg facility should be desngned so that the heat capacity is

more than 5 Geal/hour from economlcal wcwpomt

. Il is preterable to select a heat supply area of approximately 500 m square

" that means within a radius of 250 m when the heat generating facility is

located at lhc ccmer of thc area.

- 1t is important for the district heanng tacmly 1o increase the density of heat

]oad Wthh a]lows reducuon ot heat transter cost,

: Thc heat gencralmg facﬂuy and ns operauon musl wmply with the

envnronmenla] protccllon law.

- It is preferable that there are varjous kmds of usage of buildings with

different peak ume thereby rcduung, fluctuation of h]}_:,h and low load.

- The hot water should be of Jow unit pncc under the consideration of the

dcve]opmcnl penod of the p]anmng area, purposc usag,e and scale of each

' bu1ld1ng

. The followings are brief explanation of the basic systems of the district

heating system shown in Figures H.2.3 and H.2.4.

1) The system in each center is composed of primary hot water system and

sccondary hot water syslem The hot water of the sccondary water

system in a closed cycle flows from heat center with heat exchanger to
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cach building and returns to heat center thereby minimizing make up
water amount to secondary water system.

'2) A thermostat will be installed on hot water supply pipe in each house or
space 1o control room temperature in the fahge of 21 to 23 centigrade
thercby restricting excess usage of heal and saving consumption of
natural gas which will probably be imported from other country.

3) Installation of a _cal'orie meter or flow meter on hot water receiving pipe
makes a contribution to energy saving as well as securing of charge rate
for hot waléqué and the problem about non-payment will be improved.

For hot water plpelmc nelwork and locauons of eac,h heat center, refer to
| F“:gurc 4.5. 2 in lhe main repori '

(4) ’I‘he Locauon of Dlslncl Healmg Facﬂmcs

The district heating tac1_hhcs (heal cenler) will be located at the .high heat
demand areas,_ namely District Mos. 11, 12, 13, 14, 15, 16 and 19 on the lett
bank of Ishim River. |

- For installation plan of the district heating faci!_iii_c's in each heat center, refer
to H.3 Power and Heat ‘Supply Development Plan. '

(5) Particulars ot Hot Water Bmler o _ _ _
The tollowmg parllculars are one of the choices of hol water boﬂer |
Heat capacity ...oveeenns eeenreesneseeeas 16 Gcal/h
Heat transfer medlum .................. e Hot wraler

Oullel pressure and lemperalure at pnmary heal source supply

~ Pressure.......... R, approx 5 kgICm
TEMPETAULE «..veveerreeceneeereennes vveerrs APPIOX. 175 degrees centigrade .
Natural gas consumption per boi'ler. e 2.10%10° Nm3_/ﬁ

(6) Nalural Gas Ccmsumpuon of Each Hcat Ccmcr |

Thc to]lowmg table shows lhe esllmaled natural gas consumphon al each
heat center.
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H.2.5

Natural Gas Consumption of Each Heat Center
Unijt: x 1,000 kg/h

Heat Center (District No.) | At the beginning of 2011 2020 2030
HC-1(13) 8.8 12.8 15.3
HC-2(14) 8.1 153 22.3
HC-3(12) 2.7 2.7 2.9
HC-4(13%) 2.5 3.1
HC-5(16) : 3.7 7.8
HC-6(19) 3.2 34
HC-11(11) - 10.2

Total : 19.6 40.2 65.0

Note: Heal required at district other than the above will be prepared by user’s own facility
such as mini-boiler because the heat demand of cach district is too small for the
district heating system.

(7) Water source for the district heating facilities
anary walter (bonler waicr) ............................................. Drinking water
Secondary water (hot water circulation in dosed cycle).... Technical water

Plan of Electric Power and Heat Energy Generating Facilities

Figures H.2.5 and H.2.6 show insta]lalioh plan of electric power and heal energy

) gcnemlmn plants rcqmred for eIectnc powcr and heat encrgy demands in the year

range from 2000 to 2030

In those figures, 115 MW, 150 MW and 200 MW electric power and heat energy
generating plants are required at the beginning of 2006, 2011 and 2021
respectively. |

(1 Particulars of Each Plant

115 MW Conventional Eleciric Power and Heat Energy Generaling Plant at
TETS-2 ~ ‘ ' '

1) Ratedoutpul  Elcclric power............115 MW (Max. 125 MW) -
‘ * Heat energy ... approx. 175 Geal/h

_ '2) Expcclcd daie ot commcrcml opcrahon s Al'lhe bé'ginning of 2006

Rctcr to (2) 0ullmc ot Mam Equxpment of Sub Sccllon H.1.4 for the
particulars.

- 150 MW Combined Cycle Elech_'ic Power and Heal Energy Generating Plant
1) Ratedoutput  Electric Power ....;...;.'..;.150Mw |
' Heat Energy....cooeeivine . approx. 220 Geal/h

2) Type of electric power and heat energy generating plant...... Natura] gas
firing gasturbine combined cycle
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3) Heat energy for hot water service ............. All of stcam required for
the service will be generated by HRSG (heat recovery sieam generator).

4) Kindof fuel ......... Natura] gas
5) Location ... TETs-1

6) Expected date of commercial operation....... At lhe beginning of 2011

200 MW Combined Cycle Heat and Electric Power Generahon Plant

1) = Rated output ‘Electric POWer ... 200MW
o Heat Energy.....ocovvennne approx. 290 Geal/h

2) Type of electric power and heat energy generatmg plant. ..... Natural gas
tiring gas turbine combined eyele ‘

- 3) - Heat energy for hot water serv1ce ................ All_ of steam required for

@

the service will be generated by HRSG (heat recovery steam generator).

4) .Kmd of fuel........... Natural gas

5) Location... .. TETs-2

' 6) "Expeeted date of commerc1a1 operauon ....... At lhe begmmng ot 2021

Project Site

" TETs-2 { for 115 MW, 200 MW Plants)

TETs-2 is located in the central industrial 2one of Astana C_ity' and there is
still a large amount of allowance of land area to construct electric power and
heat energy gencrating plant.

In the 1990’s, there was a plan to construct 18SMW electric power'and heat
energy generating p]am, however the plan was canceled on the way.

The turbine house and boiler house constructed for the plans are available as
iurbme house and b01ler house for new p]anl The same idea is applicable for
flue gas slack rmlway for material lransponallon lo turbine house and boiler
house and cranes constructed for maintenance of lhc ex1stmg facilities as
well as for construction of 185 MW p]anl '

~ As there is a very large ash disposal pond with an approxlmale area of 1 0

km? for the existing coal fired boilers, the area is also ‘applicable for the new

“ash disposal area.
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3)

TETs-1( for 150 MW Plant)

TETs-1 is located in the northern industrial zone of Astana City and there is

stil] a large amount of allowance of land area too, the machine building will

be located at the existing outdoor material storage arca on which there are no

material at present,

Water Intake and Water Discharge from the Site

TETs-2

)

Watef Intake

Theré are two waler sources o be received from outside for operating
" "and managing new electric power and heat energy generating plant, one
' is drinking water, the other is technical water.

Usages of both water sources are as follows:

Téchnica] Waier

i) Water ﬁl]'ing after peribdica] inspection of circulating water system
“ii) Make up (supplement) to circulating water system

- i) Walter filling after periodical inspection of bearing cooling water

' systém
iv) Make up to bearing cooling water system

v) Make up water required for wet type ash treatment system

vi) Water feed to garden in TETs-2

'vii) Make up to hot water system for district heating system

Drinking Walter

i) Produc_tion' of treated water '(pure water) by water treatment

facilities for using:
. Boiler water filling after periodical inspection of boiler and feed
waler syslem '

Make up 1o boiler water system

ii) Domestic water for office service

. Canteen
- Toilet
- Etc.
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2)

Estimated drinking water and technical water amount for 115 MW new

plant are as follows:
Estimated drinking water amount ........ 63.5t¢/h

Estimated technical water amount .......... 245t/h
Water Discharge {rom the Site

Waste water from the office building will be discharged 1o outside
without any treatment and sent to the city’s wasle water treatment
facilities as the same as the existing office building.

General waste water from electric power and heat energy generating
plant will be sent to new waste water treatment facilities and discharged
outside afier treated to the allowable quality range of wasie water.

Waste water containing oil will be sent to new oily water treatment
facility and then the waste water will be sent to new waste water
treatment facility. o

TETs-1

Usage of technical water and 'drinki'ng water and provisions of water

treatment facilities and waste water treatment facilities will be basically the

same as those of TETs-2.

H.2.6  Environmental Managemént SRS

(1) Air Pollution Managemenl

In order to fulfill air pollution management, new electric power and heat

_energy gencrating plant will equip with the following facilities and design

consideration:

1) Boiler design should include combustion control technologies to
minimize NOx emission. o '

2) Electrostatic Precipitator will be installed to collect dust particles in the
flue gas. ' ' '

3) Flue gas desulfurization plant will be _in_stélied to remove sulfur oxide in

the {lue gas.

The followings are brief explanation of the said facilities and design.

Table below shows air quality standard in Astana City at the ground level.
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Air Qualily Standard at the Ground Level

Ilems Air Qualily Standard
Total Suspended Particles { TSP ) 0.5  mg/m’
Nitrogen Dioxide { NO5 ) 0.085 mgm®
Nitrogen Oxide (NO ) 04 mg/m’
Sulfur Dioxide  (80,) - 0.5 mg/m’
Carbon Oxide (CO) 50  mgm’

As mentioned in Sub-Section H.1.1 Present Condition, TETs-1 and TETs-2
have 10 control the flue gas emission based on the plan of annual emission
amounts proposed by TETs and approved by the environmental control
deparlme'nt of Astana City.

In general, the required emission standards for coal fired boilers are shown
in the Table below.

Required Emission Standards for Coal Fired Boilers

Boiler capacity Emission Standard o
' : Emission Leve] at Excess O» = 1.4 ; mg / Nm®
Total Suspended Parlicles Oxides
oo | Ash coptents more than 4% . | SOx NOx
Steam genperator 420i/h | 150 ' 600 - . 340
and below . :
NOx Control

NOx control technologies which are cu;_’rehl]y and widely available can be
divided into two (2) categories, one is Combustion Control Technologies and
the other is Flue Gas Treatment Technologies

The followings are three methods in the category of combustion control

technologics rc'quircd'for boiler design. -

1) Low NOx Burner Method

2) Two Stage Combustion Method

3) " Flue Gas recirculation Method

Currchtly, the combination of the above three technologies is applied in the

utility field to minimize NOx emission levels. Such a combination can

produce a NOx ¢mission reduction level to 100 ppm which is equivalent to
135 mg / Nm® therefore NOx control will be attained by the above

combuSIicwh control technologies which belongs to the boiler manufacturer” s
matier without any application of tlue gas treatment technologies.
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SOx Control

Flue gas from a boiler contains sulfur dioxide, other acid gases and
particulate matter.

In order to remove sulfur dioxide in flue gas, flue gas desulfurization plant
(FGD) is highly recommendable. The FGD consists of an absorption/
oxidation combined system designed to remove these contaminates as
economically as possible. Among many treatment methods, wet limestone —
gypsum process is recommendable because the method is the most 'popular
method in the world. -

Flue gas enlers absorber where sulfur dioxide gas is subsfamially removed

by contacting with limestone slurry. Oxidation air is introduced into the
absorber sump to complele the chemical reactions converting s_uifur dioxide
into gypsum.

~ Afier the entralned mist is removed by demlslmg, the treated gas is
dlscharged into the atmosphcrc through thc stack.

The absorber slurry is pumpcd to lhe gypsum s]urry tank, then 1o the gypsum
disposal area

The calculatcd SO, emission amount and total flue gas emission amount are

as follows:

SO, emission amount after trealed by the FGD.. approx 540 t/year

Total flue gas emission per year....;.'.....'....- ..... — apprqx. 2.40 x 10° Nm®/year
SO; emission amounl in flue BaSwcverne A approx. 225 mg/Nm’

Tola] Suspended Particles Control

In coal firing thermal power plants, it is a common praclice 0 use
electrostatic precipitator (ESP) to remove fly ash in flue gas. Electrostatic
preupnialor is an electrical dust co]leclor which charges the dust in the flue
gas and collects the charged particles.

Basic process of e]eclroslanc precipitalor is:

1) Particles lo be Lharged

2) | Particles to be mlbratcd to collcclm&, e]cclrode by Coulomb lon.e.
3) Dustto be accumulaled on collecllng eleclrodc

'4) Dust layer ac:.umulaled on c.olleum;‘, eIeLtrode to be dlslod;,ed by
rapping.
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(3)

(4)

As the coal for TETs-1 and TETs-2 contains very high ash amount (approx.
40%) comparing to 10 to 25 % in general coals for thermal power plants, it
is very hard to attain the standard of total suspended particles of 150 mg/
Nm* even though high dust collection rate of ESP such as 99.0% although
dust collection rate of ESP depends on a range of fly ash particle sizes and
electric resistance of the fly ash.

It will be approximately 475 mg/ Nm® with ESP dust collection rate of
99.0%. '

It is main factor of air pollution by flue gas discharging from TETs-1 and
TETs-2.

" It is one of the important points for a boiler manufacturer or an ESP

“manufacturer to conduct detail investigation 1o remove the dust more

effectively by ESP at the time of the extension of TETs-2.

Estimated Annual Discharge Amounts of Flue Gas, Carbon Dioxide and
Others

The followmg table shows estimated annua] discharge amounts of flue gas
carbon d]OX]dC dust and sulfur dioxide.

: ‘1ISMW Plant ~ | 150 MW Plant 200 MW Plant
Type of plant Conventional plant | Combined cycle | Combined cycle
Fue] = -~ ' Coal ' Natural gas Natural gas
Fuel consumption per year 3.86 x 10" tons 2.00 x 16* Nm* 2.67 x 10° Nm*
Flue gas amount per year 2.40 x 10° Nm* 6.02 x 10° Nm® 8.03 x 10° Nm®
CO, discharge amount per 6.06 x 10° tons 3.89x10%tons | 5.19x10° tons
year
Dust discharge per year 1140 1ons - -
S0, discharge per year 540 tons - -

Ash Treatment

Fly ash collected at ESP or other flue gas duct hoppers and clinker ash
co]iect_ed from boiler furnace bottom are mixed with water and discharged to
an ash dispo$al pond located near TETs-2 by a special pump and the used
water is reuscd as ash transportation medium without any discharge walter to

a river. The whole system is the almost same as those of the existing TETs-1
and TETs-2.

Waste Whl_er Discharge Management

As mentioned item (3) Water intake and water discharge from the site in

- Sub- Section H.2.5, Wasle walcr from the office building will be discharged

o outside without any treatment and sent 1o the city’s wasle water treatment
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©)

facilities as the same as the existing office building however the following
waste water treatment facilities will be constructed in TETSs-2 as one of the
exlension works.

1) Waste water treatment facility

2) Oily water treatment facility

Typical waste waler treatment system and oily water treatment system are

shown in Figure H.2.7 and H.2.8.
Noise Management

As general rule, noise delivered from outside shell of every equipment and

facilities of heat and electric energy generation plant under operation should

~be lower than 90 dB (A) and noise in central control room should be lower

than 60 dB (A).

In this connealon the following equipment and valves will be equipped
with silencer in general

- QOutlets of s.lfety va}ve steam blow pipes such as b}ow pipes of safety
“valves for steam drum supcrhcalcr power control valve, elc.

Inlet ot forced drah tans, pnmary air fans

Nmsc rcducuon msu]a!mn wlll be required for mllls bmlcr feedwater pumps,
for_ced draft fans, primary air fans, induced draft fans, elc.
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H.3

Power and Heat Supply Development Plan

The followings are the basic thoughts for electric power supply, heat cnergy
supply and electric power and heat energy generating plants to respond to new
electric power and heat energy demand in the developing areas in Astana City 1o
make a chance for replacement or modification of old facilities or systems taking
into consideration that Astana City is the capital of the Repablic of Kzakhstan.

(1) Electric Power Supply

New transmission lines required for new dcve]oping areas as well as

mcreasmg elcclnc power demand on the existing areas will be constructed

together with the construcllon or cxtensmn of 110 kV /10 kV substations as

well as reinforcement of electric power supp]y sources. The existing

transmission lines from TETs-2 1o the airport switching substation will be
replaced with new transmission lines arranged along with the planned outer
" 'ring road.because of the fol]owing reasons:

1) The cx:slmg 1ransmlssxon lines will be an obstruction for developing
the new city residential areas at the DlSll‘lCl Nos.16 and 19.

2)' The fines have been in serv:ce for 30 years

3) Transmlsswn capacmes w;]l not be enough to send clectric power 10

new developmg areas in fulure

As an uroenl malter, 110 kV transmission ]mcs from Airport swilching

substation to New City Center will be constructed mcludmg construction of
the 110 kV/ 10 kV substation.

. Refer to F'igure 4.5.1 Plan of 110kV Transmission Lines, Switchyards and
Substations.

In order to meel the electric power demand of Astana City, the following
provisions are required for 110 kV transmission lines and 110 kV/ 10 kV
substations:

Up t0 2010

. New construction of 110 kV transrr'ni‘ssion lines from Airporl switching
substation to new substation of New City Center

Length o - approx. 11km
Period of completion: by the end of 2001
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. New construction of 110 kV/ 10 kV substation in New City Center
110 kV/ 10 kV Transformers 2 x 63 MVA
Period of completion: by the end of 2001

. New construction of 110 kV transmission lines from TETs-2 10 Airport
swilching substation along with the planned outer ring road including
removal of the existing transmission lines after the completion of new
transmission lines 7

~Length approx. 35 km
Period of completion: by the end of 2005

. New constructlon of 110 kV 1ransmxssmn lines from lhe ‘branch (TETs-2
o Airpont) to Eastern sw1tch1ng subslallon
Length approx. 7. 7 km

. New construction ot 110 kV transmission lmes from the existing
| swilching substation Eastern to new substation in District No.17
Length . _ approx 3.5km
_ Pcrlod of complctlon _ | : 2010 '

. Ncw construction of 110 kV/ 10 kV substatlon in Dlslncl No 17
110 kV/ 10kV Transtormers 2x25 MVA
Period of completion:  ~ 20]0

. New conslrucnon of 1]0 kV lransmlssmn ]mes from 500 kV Central
" Substalion to ngh Tech Park in District I

Length -~ approx. 4.2 km
Period of completion: 2010 -
. New construction of 110 kV/ 10 kV substation at ng,h -Tech Park in
District I :
110 kV/ 10 kV Transtormers 2 x 6.3 MVA
Period of completion: - 2010

. Extension of transformers at Airport switching substation
110 kV/ 10 kV Transformers 2 x 6.3 MVA
Period of completion: 2010

. Extension of transtormers at Koktem substation ..
110kV/10 kV Transformers 2 x 6.3 MVA
Period of completion: 2010
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Up to 2020

. New construction of 110 kV transmission lines from Airport swilching

substation to new substation in District No.14
Length approx. 8.4 km
Period of completion: - 2013

. New construcli_o_n of 110 kV/10kV sﬁbslalion in District No.14

110 kV/ 10 kV Transformers 2 x 40 MVA
Period of completion: 2013

. New construction of 110 kV transmission lines from 500 kV Central

Substation to the existing switching substation of Western
Length _ approx. 15.8 km
Period of completion: 2015

. New construction of 110 kV transmission lines from the existing

switching substation Western (o Airport swilching substation
Length approx. 15 km

.Pcri_od_t_)fcomplelion: T 2015

. From the branch (the transmission lines from TETs-2 1o Airportl) to

High-Tech Park in District 11I o
Length approx. 1.3 km
Period of completion: 2019

. New construction of 110 kV/ 10 kV substations at High-Tech Park in

District 111 _
110 kV/ 10 kV Transformers 2 x 6.3 MVA

* . Period of completion: - 2019 -

. Extension of transformers at Zarechinaya substation

110 kV/ 10 kV Transformers 2 x 6.3 MVA

Period of completion: © - 2019

. Extension of transformers at Pump Station substation

110kV/ 10 kV Transtormers 2 x _6.3 MVA
Period of completion: . 2019

Up 10 2030

. Ncw' construction of 110 kV transmission lines {rom 500 kV Centraj

Subs_l'alion to TETs-2

Length _ - approx. 88km

Period of completion: 2025
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New construction of 110 kV transmission lines from the branch 500 kV
Central Substation to TETs-2) to High-Tech Park in District 11
Length approx. 3.9km
Period of completion: 2029

New construction of 110 kV/ 10 kV substation at High-Tech Park in
District 11

110 kV/ 10 kV Transformers 2 x 10 MVA

Period of comp]elionf 2029

- Extension of transformers at Western switching substauon
110kV/10 kV Transtorrners 2x63MVA
Period of complclxon 2029

Extension of transformers at Southern substation
110 kV/ 10 kV Transtormers 2 x 6.3 MVA
Period of completion: 2029

(2) Heat Energy Supply

Heat energy :fequired.for the developing areas on the fight bank of Ishim
- River will be supplied by TETs-1 and TETs-2 up to 2030 with the extension

of the heat supply pipelines and reinforcement of heat energy supply
SOurces. :

Heal energy required for the deﬁclopin'g areas on the left bank of Ishim River
will be supplied by TETs-1 and TETs-2 with the existing central district
heating system extended up till the end of 2010. From 2011, heat centers
consisting of natural gas firing hot water boilers, ancillary equipment and hot
water pipelines will be in service to cover the heat demand of the areas on
the left bank of Ishim River with isolation of the heat supply tie lines
connecting the right and Jeft banks of Ishim River. '

Therefore, TETs-1 and TETs-2 will on]'y s.upp]y heat energy to the areas on
the right bank of Ishim River from the year of 2010.

Up 10 2010

Refer 1o Figure 4.5.2 Layout of Ma;or District Hcatmg Plpclmes and Heat
Centers. ' '

H-54
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Heat (Hot Water) Distribution Pipelines

. Extension of heat distribution pipelines from the existing ceniral district
heating system (supplied tfrom TETs-1 and TETs-2) io New City Center
and District No. 12 :

Period of completion; by 2003

. Extension of heat distribution pipelines from the existing central district
heating system to District No.17
Period of completion; 2010

. New installation of heat distribution pipelines in New City Center
Period of completion; by 2003 ( Main)

Up to 2020
. ExlenSiqh of heat distribution pipelines from the existing district heating
syslem to District Nos. 4B, 18 and a part of Central Industrial District
- Period of completion; - - 2015
. New 'c":_'ohslruc‘:lilons of heat distribution piping networks on the left bank of
Ishim River such as District Nos.15, 16 and 19

Period of completion; 2019

. New constructions of natural gas firing six (6) heat centers (HC) as shown

~ below: |

HC-1 (stlnu No 13) HC-2 (District No.14 ), HC-3 (District No.12),
Period of completion: - At the beginning of 2011

. HCA (Disirict No.15), HC-5 (District No.1 6) and HC-6 (District No.19)
Perlod ot complellon S 2019

Upto 2030 R |

. Exlenslon of heat distribution pipelines from the existing district heating
system (o Northern Industrial District
~Period of complelion' L 2029

. New LOHSH‘I.ILI!OI‘IS of hcat dlstnbuuon piping networks on the left bank of
Ishim River such as District Numbers 11, 14 and 16
Period of completion: 2027 |

. New construction of HC-11 ( District 11 ) and extension of heat
~ generaling tac1lmes at six (6 ) heat LC]’][EI’S ( HC) such as HC—l HC-2,
HC.3, HC-4, HC-5 and HC 6
“Period of complelmn 2()29
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(3) Electric Power and Heat Energy Generating Plants

In order to secure reliable supply of electric power and heat energy to Astana

- City, to make a chance fo replace or modity the existing old electric power
and heat energy generating facilities and to respond to the required electric
power and heat energy demand in future, new electric power and heat energy
gencrating plants will be constructed in TETs-1 and TETs-2 as the extension
‘works. |

1) Fuel 1o be used for electric power and heat energy generating plant

Coal will be used for 115 MW electric power and heat energy
generating plant as per the existing plants with countermeasures against
air pollution.

Natural gas will be used for 150 MW and 200 MW electric power and
heat energy generallno plants because of the fol]owmg reasons:

. Natural gas is the most appropnalc fuel among fossil fuels from the
viewpoint of ecology bccausc dlscharge amounts of SOx and dust
through a flue gas stack are neghglble and COz discharge amount is
very low comparing to that of coal fuel.

. As the existing coal used for TETs-1 and TETs-2 contains high ash
(approx. 40%), it is v'ery hard to keép the require emission standard of

- lotal suspended particles. Therefore usagé of natural gas contributes
not only air pollution control but also reduéﬁon of coal ash amount of
Astana City.

. It is our assunipliun that there will .b_c a limitation of gas usage
‘amount at the beginning of gas supply, lhcrefore natural gas may be
applicable for electric power and heat energy generatmg facilities
from the beglnnmg of 2011 because a ]arge amount of gas
consumption is requared for the facilities. -

2) Construction Plan of Electric PoWér and I'-'leat.Ene'rgy Gcnerating Plants

The iollowm,t_.,s are conslrucllon plan of eleclm. powcr and heat energy
generating plants.

Up 10 2010

. New construction of cbn'vcnlionai electric power and heal energy
generating plant o o
Oulput; . Electric Power 115 MW
Heat Energy approx. 175 Geal/h
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Fuel; Coal
Location TETs-2 as extension
Period of commissioning; at the beginning of 2006

Refer 10 H.1.4 Formulation of Urgent Development Project for
further detail.

Up to 2020

. New construction of 150 MW natural gas firing gas lurblnc combined

cycle electric power and heat energy generating plant at TETs-1

Refer 10 H.2.5 Plan of Electric Power and Heat Energy Generating
. Facilities.

Up to 2030

. New construction of 200 MW natural gas tirmg gas turbine combined
cycle electric power and heat energy generating plant at TETs-2
Refer to H.2.5 Plan of Electric Power and Heat Energy Generaling
_Fac_il'ilies.

@) Impl__eménla_lion Scheduie relating to Electric Power and Heat Energy
~ Generation and Supply

hﬁp]cmenlalion'_ schedule related 1o electric power and heat energy
: generalioﬁ and supply is shown in Table H.3.1.

The table shows three ‘major 1lems electric power and heat energy
generating planls heat energy generation and supp]y facilities and 110 kV
transmission of lines and 110 kV/10 kV substation and shows time period of
construction of each item with a straight line.
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H.4

Pre-Design Proposal for New city Cenler Arca

New City Center consists of the whole area of District No.13 and a part of District
No.14.

It is top priority to develop New City Center among the development plans of
Astana City, the plans related to electricity supply and heat energy supply are
shown below:

1) Eleclnc Power Supp]y Plan _
Reff.r o Fl&,ure 4.5.3 Power Cable Network in the main report.
1) 110 kV transmission lines and 110 kV/ 10 kV substation

110 kV transmission lines from Airport switching substation to new 110

kV/ 10 KV substation in New City Center and the said new substation

will be newly constructed by Astana City Mayor with the finance of the
- Socio-economic Development Fund.

Time period of the completion by the end of 2001

~ As number and the capacity of the transformers 'planned by the Astana
City are 2 x 40 MVA, probably the capac'i'ly.of the transformers will be
insufficient in future taking into consideration of electric power demand
of 55 MVA (Sum of District Nos. 13 and 14) of New City Center in
2010 as shown in Tablc H. 2 28. The foHowmgs are our proposal for the
'subslallon

~ Number of the lransformers and selecled msla]led capacﬂy of 110
kV/10 kV New City Center substation are:

2x 63 MVA

Electricity of 10 kV stepped down at the 110 kV/10 kV substation will
be distributed to each 10 kV/400 V substation and the 400 V electricity
is supphed to each user.

The drawing also shows a part of District No. 14 whlch doesn’t belong
to New City Center, because electricity supply to the entire area of
District No.14 will not be made until new construction of 110 kV/i0kV
substation in District No. 14 in 2013.

(2) Hecat Energy Supply Plan

Refer to Figure 4.5.4 Heat Supply Network in the main report.

H-58
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1) Heat Source

As urgent heat supply provision is required in this area, heat sources
will be led from TETs-1 and TETs-2 up to the end of 2003 through
extension pipelines of the existing central district heating network.

HC-1 (Heat Center No.1) with natural gas firing boilers and related
ancillary equipment will be in service at the beginning ot 2011 and
supply heat energy to New City Center. Required capacity of HC-1 at
the beginning of 2011will be 94 Geal/h.

2) Tie Lines

The tie lines connecting right bank and the left bank of Ishim River will
be isolated with two valves (Supply and Return) after HC-1 in service.

Although a part of the business area is located on District No. 14, heat
supply to the area will be made from TETs-1 and TETs-2 by new
construction of HC-2 for supplying heat energy to the entire area of

~ District No.14. The scheduled commissioning time period of HC-2 is at
the beginning of 2011.
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Table H.1.1 Heat Supply Volume of Astana (TETs~1 & 2) [ Geal )

Monthiy Daily
1994 1995 1996 1997 1998 1999 Total | Average | Average
TETs-1 1400001 165000) 111,710] 129510] 150321 696,541] 138308 4494
January 294 402 212,163] 205.069] 257.798] 1542678] 257113 8,294
DAB8E. 3 345761 5408118 2.239.21 [ih
TETs-1 141,000 84691 113,100 94,32 501,113 100222
February 249582{ 2087831 200051 236,340] 1591155 265193
TETs-1 71,000 90,500 86,057 98,600 955701 441,727
March _TETs-Z 310214 136350 138,011
144,429
April 215,000
May
TETs-1 0 1] 0 it 1] 0 0 0
June
July
August
Septembe|TE
Qctober
November
342998 BB 053 |4 804702
168,349 132,630] 120445 103424
December 277.729| 285,180] 1572891 49
89 220:79 1 10:359 05625 2:833
Year TETs~1 581.450] 620,600 605209 650,934! 600432] 3,058,625 611,725 20212
Total TET 2.060,218] 1,892.84111537,166|1,729,131]| 2120673




Table H.1.2 Typical Heat Distribution to Each Category

[(Unit; Geal/hour)

Jaﬁuary.1.2000

| © TETs-1 TETs-2
Residents 138.0 - 58.6 1470 - 663
Office building| 52,5 17 117 415 9.5 11.6
Others 75.1 72 11.6 385 5.1 44
Sub Total 265.7 149 81.9 233.1 146 82.3
Total 3625 ' | 330.0 |
Grand Total 692.5
T-able‘ H.1.3 Heat St..lpply. Percentage of Every Category

N T | Unétﬁ% ~ anuary.1,2000

Kind of building | Space Heating ,V:'T;:;:n Holi-:iw;gtjr' Total Ration

. {Residents 412 0.0 18,0 50.2 3
Office building 145 25 34 03]
Others 16.4 18 2.3 205 1
Total 120 43 23.7 1000

Residents : Office building : Industry = 3:1:1




Table H.1.4 Steam Generating Units of TETs—1
No. Manufacturer Manufacturing] The year | Steam Condition Nominal |Operation
year of operation| Pressure | emperatur | Capacity hours
kg/cm’ °C h[Geal/h! h
1__|Bamaul 1999 May, 1999 39 450 65 1948
| 2 |Bamaul 1999 Dec. 2000 39 450 65 —
3 |[Bamaul 1960 Jan. 1963 39 450 50 186570
4 |Belogorod 1966 Dec. 1967 40 440 50 114334
5 |Biysky 1966 Dec. 1966 — [100] | 120881
6 |Biysky 1966 | Dec. 1967 - [100] | 125944
7_|Biysky 1969 | Dec. 1969 - [100] | 116786
8 _|Gorogobuzhskiy 1970 | Dec. 1971 — [100] | 63055
9 |Belogorod 1973 | Dec. 1873 — [100] | 49151
10_|Belogorod 1977 Dec. 1977 — {100} 39829
Table H.1.5_Steam Turbine Units of TETs~1
NO. Type and Manufactuﬁﬁg The year of| Turbine Steam Condition Operation
Manufacturer " year operation output Pressure empefatur hours
KW kg/cm’ °C h
1 |TR-4-35/1,2/05 1959 Dec. 1961 | 4000 | 35 ——%5
Kaluzhskiy - /.—-—-—"""— .
,._—W -
2 |PR-4-35/5/1.2 1960 | Sep.1962 | 4000 35 435 | 170876
__[Kaluzhskiy |
3 |R-6-35/10 1973 Nov. 1973 6,000 35 435 63508
Kaluzhskiy ' - ' L
4 |R-12-35/5 1971 - | Dec. 1972 ‘_1 2,000 35 4315 154289
Kahizhskiy - ? |
Total 22,000
Abbreviation :
Barunaul .. Barunaulskiy Boiler Piant
Belogofod Belogord_dskiy Boi_le_r F'l_ant
Biysky - Biysky Boiler Plant
Gordgo_buzhskiy ..... . Gorogobuzhskiy Boiler P'Iaht'
Kaluzh#kiy Kaluzhskiy tqrbine Piant



Table H.1.6 Steam Generating Units of TETs-2

BOILER NO. Not | No2 | NO3 | NO4 | NOS
COMMENCEMENT OF OPERATION 1978 | tos1 | 1983 | 1985 | 1s82
CAPACITY t/h 20 a0 | 420 | &m0 420
STEAM PRESS. AT BOLER OUTLET ke/c | 140 | 140 w0 | 140 | 180
STEAM TéMé. AT.B.O'ILER OUTLET °C _ 560 560 | 560 560 560

The abové uﬁits are all coal ﬁﬁng‘ boilers rhariufacturéd by Barunaulskiy Boiler PIaht._ N

Table H.1.7 Steam Turbine and Generator Units of TETs—2 S

NO.2

NO.3

GENERATOR CAPACITY MW

UNIT NO. NO.1

COMMENCEMENT OF OPERATION 1979 | 1080 | 1983

TQéMUTPUT MW 786 80 | 80

[STEAM PRESS. AT TURBINE INLET kg/em’} 130 130 | 1 30

STEAM TEMP. AT TURBINEINLETC___| 565 585 555 “
120 | 120 | 120




Table H.2.1 Actual Output of Eleétric Power Energy and Average Power Consumption per Capita

No. Items 1997 1998 1999 Data to be used for
Actual amount Actual amount - _Actual amount Demand Forecast
x 1000 kwh x 1000 kwh x 1000 kwh in 2000
1 |1)Production of eiectric energy of -935776 1015200 1156829 100%
TETs-2 C '
2)Power supplied by other enterprises - 89847 28334 5.0%
2 |Power plant consumption for 1731716 185640 17.5%
- |heat and power production e : '
3 - |Total smount of released electric powe 852447 857894
4 _|Technical transmission loss 232614 290126 25.0%
5 |Others ltem 3 ~ ltem 4 — ltem 6 118741 121913 11.5%
6 [Total effective power demand 501092 445855 46.0%
7 |industrial consumers with capacity 185281 170483| 130900
more than 750KVA -
8 lindustrial consumers with capacity 94927 66073 55800
up to 750KVA : '
9 [Electrified city transport 8535 8249
10 |Non industrial consumers 31064 45573 45700
11 jGovernment office - 31928] 39549| 43600
12_|Agricultural consumers and industries 4550 1765] 600
13 {The whole population including 131585 111256 118800
town and village ' '
14 [Populated localities including 13221 2907 900
town and village - ‘
15 |Sum of No. 9+ 12+ 13 + 14 157891 124177 120300
16 |Population of Astana City 275000] : - 275000 3180001
17 |Average Power Consumption per Capita '
Item 15 = item 16 < 8760 65.5 W/Capita 51.5 W/Capita 43.2 W/Capita 45.0 W/Capita




Table H.2.2 Electric Power Demand Data of Industrial Sector

Unit : x 1000 kWh

_ 1998 . 1999
No ltem Actuél demand | Actual demand
1 hdustrial consumers _with capacity 170,483 ' 130,900' '
more than 750 KVA
-. 2 Industrial consumers with capacity..l.'nore 66,073 3 55.800r
up to 750 KVA '
3 [Total 236,556 186,700
Itern 1 + item 2 ' "
4 |Total demand of Industrial consumers 280173 207385
obtained from oth-er data 7 -. |
5 |Mean Value of tem 3 and tem 4 2433850 197,018
6 |Work force of industrial _segﬁtor ( men ) : 1 6:000I
-7 Average power dérnand pef wéﬁ-c force 12314
ltem 5 / item 6 | . kwh/work force B
’ .A\;e\r'age rit:;w'er= c-ier'!;én't-i per ;Jdrk far'ce - - 12.300 kWh/ work foi;;;e'
R . | =140 RW / .vfork‘ force

© 140 kW / work fofce.

Note: For high tech. industries, 1.00 kW / work force is édopted instead o_f



The tab]e shows elecl:nc power consumptlon per unit in service, demand rate and average power consumption per unit.

Table H.2.3 Baslc Data for Mncroscop:c Elecmc Power Demand Forecast

Item Unit power consumption in service Demand rate Average power consumption per unit
Power consumption per capita - B : 45.0 W/ Capita in 2000
: 54.0 W/ Capita in 2010
o | 62.0 W/ Capita in 2020
: o . : 70.0 W/ Capita in 2030
Office floor ( Gross) - - 48 W/ m® 0.42 20 W/ m?
Commercial floor ( Gross ) . 43 W/m? 05 - 24 W/ m?
Culture center floor { Gross ) 45 W/ m* 0.42 19 W/ m?
Sports center floor ( Gross ) 65 W/ m? 0.35 23 W/m?
University floor ( Gross) . A5 W/m* 0.35 16 W/ m?
Average power demand of 1.4 kW / Work Force
ordinary industrial sector
Average power demand of 1.0 kW / Work Force

| high tech. industrial sector




Table H.2.4 Average Power Demand based on Population

UNit of Average Demand : kW

District No. 2000 2000 to 2010 2010 to 2020 2020 to 2030
Populatio |W/capita]Average [Populatio |W/capita|Average [Populatio W/capita|Average |Populatio |W/capitajAverage
Demand : Demand Demand Demand

1.Central Residential District 3 46,300 45 2,084 46,300 54 2,500 52,300 62 8,243 58,300 70 4,081
Planning = Residential District 4A 56,800 45 2,556 §3.200 54 3413 69,600 62 4,315 69,600 70 4872
Region Residential District 5 34,300 45 1,544 39,000 54 2,106 43,900 62 2,722 43,900 70 3.073

Residential District 6 38,100 45 1,714 42,300 54 2,284 46,600 62 2,889 46,600 70 3.262

2. Northern - Northern Indust. District 11,558 45 520 5624 54 304 5,624 62 349 5,624 70 384
Planning Central Indust. District 4752 45 214 3410 54 184 3410 62 211 3,410 70 239
Region Pianning District |

Pianning District Il
Planning District I
__Planning District v :

3. South~ . Residential District 7 51,600 45 2,322 78,991 54 4,260 81,891 62 5077 81,891 70 5732
easterm  Residential District 8 30,200| 45| . 1359 30,800 54 1,663 30,800 62 1,910] 30800 70 2,156
Planning . Residential District 9 - 2,700 45 122 28,174) 54 1575 29174 62 1,809 29,174 70 2,042
Region Residential District 10 - 1329 - 45 60 5800].. & 54 313 11,000 62 682} . 11,000 70 770

" Indust District—Station 40 2512 45| . 113 10,062 54 543 10,062 62 624 10,062 70 704
" Residential District 17 ' P 69131 54 3,193 69,272} 62 4,295 69,272 70 4,849
. Residential District 18 . 28,391 62 1,760] 28,391 70 1,987
'Residential District 19 17,918 62 1,111 17,918 70 1,254

Planning District V 3,895 45 175 3.895 54 210 3,895 62 241 3,895 70 273

4. Southern  Residential District 11 1,600( 45 72 3,940 - 54 213 7,080 62 439 54,156 70 3,79
Planning - Residential District 12 . 12,700 . 45 572|  16,315] . B4 881 16,315 62 1,011} 16,315 70 1,142

“ Region . - Residential District 13 . _ 8,825| 54| 477 8,825 62 547 8825 70 618

" Residential District 14 1,286 45 58 9,753 54 527 26,758 62 1,6591 - 45,821 70 3.207
. Residentiai District 15 y 15470 62 959§ - 18,006 70 1,260
Residentiai District 16 -~ [ -~ 426{ = 45| . 19 426{ .. . 54 = . 23 20,448 62| - 1,268] 41,165 70 2,882
- Planning Dist VI (Air Port)]- - - .. 1.~ ' : o . : '
Planning District V1 2,500{ 54 135 2,500 62 155 2,500 70 175
Planmn@trlct VIIL . :

5. Northwest Residential District 1 .. 4500} 45} 203 4,500| 54 243 9000 = 62 558| 13,500 70 945
Planning ~ Residential District 2 - 22.500( - 45! - 1,012| - 22500] - 54} -1,215| . 31,200| - 82 1,934 39,900 70 2,793

~ Region West Industrial District 70| . 45 3 70 - b4} 4 - 70]. 62 4 70 70 5

Residential District 48 3.620 45 163 3,620 54| 195 459291 62 2,843 45,929 70 3.215
B PlanninQistrict X _ ___
Grand Total 330,748 45| 14,885 490, 54| 26.461| 687432 62| 42,620 796,024 70| 55.721]




- Table H.25 Average Power Demand based on Office Floor Ares

Unit of Average Demand : kW
Office Gross Floor Area ( Office Floor A. ) in m2

District No. _ 2000 2010 2010 to 2020 to 203
' - Office | W/m- | Average | Office. | W/m | Aversge | Office -| W/m | Average | Office | W/m" | Average
O I L Floor A. Demand | Floor A. | Demand | Floor A. Demand | Floor A. Demand

T Centrel . Residential District 3 § 20 . 518 20 : 2 20 . ! 5413

'Planning ~ Residential District 4A "~ | ~353650( -~ 20 7,073 386,208}~ - - -20] - - 7,724} 539,061 - 20| - 10,781 597,184 20 11,944

. Region Residential District. 5 100,902 - 20 2018] . 62801 20 1,.256] - 73.334| - 20 1,467 75,651 20 1513

' Residential District 6 204,080] - 20 4082 62577 20 1,252  71,607]- 20 1,432 74,066 20 1,481
. ern em Indust. District s 2.7211 52,909 20 1,058 /4,850 20 7497 92,836 20 1,857
Planning Central Indust. District 198,270 20 3,966f 73,762 20{ 1,475 107,714 20 2,154| 135532 20 27111
Region Planning District I - - 3,560 20 Ty 3560 20 7 3,560 20 7t
. Planning District Il - - : ' o 3,560 20 71
: ~ Planning District Il . . - 3560 20 - N 3,560 20 71

o R Plan. Dist. IV Millitary Academy - - Co :

S0 Plan. Dist. IV Services | - = 1,800 20 36 3,600 20 n 5,400 20 108
|7 Plan. Dist. IV Cargo Center - - 15,188 - - 20 304; 30,375 20 608 45563 20 911
B <2 50@- ~Residential District 7., 75,963 T518] 116,707 20 2,534 3371 2 , , 70 5.503

eastern  Residential District 8 54,448 20 1,088  51,009{ 20 1,020 52,898} 20 1,058 54525 20 1,091
Planning . ~Residential District 9" 48,316 20 966 50,106 20 1,002 51,647 20 1,033
Region Residential District 10 : 9,606| 20 192 18,892 20 378 19,473 20 389
Indust District—Station 40 4,230 20 85| 28,865 20 577 35903 20 718 42594 20 852
Residential District 17" : 97,928 20 1,959 118,973 20 2,379 122,632 20 2,453
Residential District 18 - 48,761 20 975| 50,261 20 1,005
T ‘Residential District 19 30,774| 20 615 31,720 20 634

“r . Residential District 20 e
Planning District V. 5,740 20 115 5874 20 117 5.877 20 118
- IZ Southern  Residential District 11 12, _ 200 247] . , 20| - 131 12,160 20 243 95, 2 1.917|
. Planning  Residential District 12 27,020 20 5401 27,020 20 540f 28,021 20 560 28,882 20 578
Region Residential District 13- : 1,224,735 = 20} 24,495 1,527,408 20| 30,548| 1,664672| 201 33293
o Residential District 14 524,255) 20 10,485 810,461 20 16,209] 1,050,785 20 21016
Residential District 15 26,569 20 531 31876 20 638
Residential District 16 ' 706 20 14| 35119 20 702{ 72874 20 1,457
...... " Planning Dist VI (Air Port}| 17,446 20 349 28,125 20 563| 28,125 20 563; 28,125 20 563
Pian. Dist. VII Sports city ' : ‘ 5,420 23 115 4794 23 110
Pian. Dist. VII University - 18,663 16 297 31,500 16 504
Plan. Dist. VIl Interna. Exhil - 5,500 20 110 5,709 19 108 2,025 19 38 9,847 19 187

o Planning District VII .

. Worthwesi:_f sidential District 1 9,123 20] 194 4531 20 149 15, 20 300]  23.889] 20 478
Planning  Residential District 2 108,753 20 2175 37.263 20l - 745] - 53,585 20 1,072 70,635 20 1,413

..Region West Industrial District - 3.34 - 20 67] ~.10828| = 20[ 219 15,701 20 314| - 20,722 20 415
BN R " - Residential District 4B . o : - 5,995| - 201 1200 78882 20 1,578 81,308 20 1,626

: Planning District IX ‘ '
m‘___iran ota TB62.802] 20| 33,258} 3,172,600 53.436] 4,440,000 §8,848] 5,232,300 T0Z.52%




| .'I;abla H26 Average Pdwer Derﬁand based on Commercial Floor Area

Unit of Average Demand : kW
Commercial Floor Area in m2

District No. 2000 2000 to 2010 2010 to 2020 2020 to 2030
Commer.] W/m* | Average | Commer. W/m" | Average | Commer. W/m> | Average | Commer.| W/m" | Average
- Floor A. " | Demand | Floor A. | Demand '} Floor A. Demand | Floor A. Demand
1.Central Residential District 3 16,205 24 389 16,668 - 24 4007 . 20029] . . 24} . 482| 29,150 24 700
Planning - Residential District 4A 71,146 24 1,708 77,058 24 1.850 84,696| 24 2,032 96,261 24 2,310
Region Residential District 5 .- 12,005 24 288 14,040| 24 337 16,846 24 404 21,850 24 527
_ Residential District 6 13,335 24 320 15228| - - 24 365 17,882 24 429 23,300 24 559
2. Northern Northem Indust. District 4,045 24 97 2,025 24 49 2,158 24 52 2812 24 67
Planning = Central Indust. District 1,664 24 40 1,228 24 29 1,309 24 31 1,705 24 11
" Region Planning District 1 . :
.- Planning District I
Planning District l
: Planning District IV . : : )
. I3 South~  Residential District 7 18,060 24 433 28 401 24} 682 31,425] 24 754 40,946 . 24 983
| eastern  Residential District 8. 10,686| 24] 256] 11,610 24 279 12,874 24 309 16,775 24 403
Planning  Residential District 9. 945 . 24 23 12,836 24 308|° 13,216 24 317 18,478 24 443
Region Residentiat District 10 465 24 il 1,044 24 25 2111 24 51 - 2,750 24 66
" Indust District—Station 40 878 24 21 1811 24 43 1,931 24 46 2,516 24 60
Residential District 17 ' : 22,081 24 530 28,394 24 681 36,999 24 888
Residential District 18 S : . 10,895 24 261 14,196 24 n
Residential District 19 6,876 24 . 165 8,959 24 215
Residential District 20 ' _ _ ' : :
S Planning District V- -~ -1,363 -24 - 33| - 1,402 24 - 34 1,495 - 24} . 36 1,948 24 47
4. Southem Residential District 11 560 24 13 - 709 24 17 1,358 24 33 27078 24 650
Planning  Residential District 12 "~ 4,445 24 107 7,022 24 169 7,786 24 187 9,261 24 222
Region Residential District 13 40,434 24 970 99,937 24 2,398| 145013] 24 3,480
‘Residential District 14 450 24 11 14,301] - 24 343 38,922] 24 934 63,373 24 1,521
Residential District 15 . ) R : 5,936 24 142 9,003 24 216
Resndantual District 16 - c 148 24 4 £ 163 24 4 7,847 24 188 20,583 24 464
“Planning Dist VI (Air- Port)| - SN Y . o o _ -
Planning District VII - 900 - 24 22 959 24 - 23 1.250 24 30]
Pianning District VIII- S . : Co : ' 5
'|5. Northwest Residential District 1 1575 24 3g| - 810 24 19y 1,727 24 41 6.750 24 162
Planning Residential District 2 1,875 o gal 1sel 9562 24| 0 228 0 13, G6ag| - 241 329 19,950 24 479
Region - West Industrial District 25| 24 . 1. .- 28[. . 24 oot erl 24 0 35 24 1
... ... Residential District 4B.. 1267 o 24 30 652| - 24/ - 16} 17 625{ 24} 423 22965 24 551
: ' __Planning District I1X ‘ : ' ' R '
~ {Grand Total - 167,144 4012 . 24 s,ﬁT"m 000 28] 10735 544, 24] 15,456



Table H.2.7 Average Power De.rn'and based on Industrial Sector (Average Power Demand per Work Force)

Unit of Average Demand : kW

2010 to 2020

District No. _ __2000 2000 to 2010 2020 to 2030
Work kw/work |Average |Work kw/work |Average. [Work kw/work |[Average |Work kw/work |Average
Force force Demand |Force force Demand |Force force: |Demand |Force force Demand
. [1.Ceontral Residential District 3 - .. 243y . 1.4 340
Planning  Residential District 4A | - . 243| - 1.4] - 340] -
Region Residential District 5% | :3,679| "~ 14| " 5151
. Residential District 6 ' 1,459] 1.4 2,043
2. Northem  Northemn Indust. District |- 2,463 1.4 3,448 7,467 14 10,454 10,060 1.4 14,084 9,306 1.4 13.028
“l Planning Central Indust. District |  4013| 1.4] 5618 11666]° 14| 16332 15,719 14 22,007 14,540 i.4 20,356
Region . ~ Planning District1 = ' : 3560, - 10 3560 3,560 1.01 - 3560 3.560 1.0 3,560
: " Planning District 11 : 3,560 10 3,560
Planning District Il 3,560 1.0 3,560 3,560 1.0 3560
: Planning District IV -
- . 3. South— Residentian District 7 486 14 681
| eastern * Residentian District 8
-Planning ~ Residentian District 9
. Region Residentian District 10 " | Co S S -
Indust District—Station 40 13717 1.0 1,377 1,410 1.0 1410 1,630 1.0 1,630
Residentian District 17 - -
Residentian District 18 |
Residentian District 19 -
Residentian District 20
- Planning District V- - e
|2 Southern  Residential District 11| . ...1,338} 14| 1,873
Planning . Residential District 12 ‘ 1,186 1.4 1,660
Region Residential District 13 '
: Residential District 14
Residential District 15
Residentia! District 16
Planning Dist VI {(Air Port) |
Planning District VI -
Planning District Vil
5. Northwest Residential District 1 . _
Planning Residential District 2 395 1.4 553|° S E B R : '
- Region  West Industrial District 385 1.4 553 1,053 14 1,474 809 1.4 1,133 935 1.4 1,308
Residential District 48
I Planning District IX . ] _
Grand Total 15,900 14 22,260 25,123 33,793 35,115 45,754 37,091 47,003



Table H2.8 Average Power Demand of Electrical Facilitieé proposed by Present M/P

Unit: kW
Nd.. Name of Facility District No. Year
| | | 2000 2010 2020 2030
1 Water Treatment Plant 8 1,440 2,400 - 3,360 4,320
(Extension)
‘2 | Water Treatment Plant 15 1,670 1670
 (New)
-8 | Sewsage Treatment Plant vii 2,000 4,300 - 5,435 6,580
| (Extensionj ' |
4 LRT Airport 3000 - 3,000 3,000
~_South-North Line 4A 3,000 3,000 3,000
5 | LRT 15 1,500 1500
- East-West Line 19 1,500 1500
6 | IRT i 7 3,000
B * Circle Line -  .11 3.000

2.LRT( nght railway transit )

‘Note: 1. The data in this table were added to fhe category of Industry”.




Table H.2.9 Average Power Demand of Each Category and The Sum in 2000

Unit : kW
District No. Name of District Population| Office = |Commercial Industry Total
Floor Floor '
1.Central  |Residential District 3 2,084 7,023 389 340 9,836
Planning - |Residential District 4A 2,556 7073 1,708 340 11677
Region  |Residential District 5 1,544 2,018 288 5,151 9,001
Residential District 6 1,714 4,082 3200 2043 8,159
2. Northern  [Northem Indust. District 520 2721 97 3448 6,786
Planning |Central Indust. District . 214 3,966 40 5618 9,838
Region - |Planning District 1
Planning Distl_'ict I
Planning District Tl .
_ Planning Distn'bt v .
3. South~  |Residentian District 7. - 2,322 1519 . 433 681 4,955
eastern ~ |Residentian District 8 1,359 108 256 1440 . 4144
Planning |Residentian District 9 - 122 23 14:15
Region  |Residentian District 10 60 11 7
" |indust District-Station 40 113 85 2i 219
Residentian District 17 | |
Residentian District 18
Resider;tian District 19
Planning District V__ 175 33 208
4. Southern (Residential District 11 72 247 13 1,873 2,205
Planniﬁg Residential [iistrict_lZ 572 540 107 1,660 - 2.8779
" Region  |Residentia District 13' _. |
 |Residential District 14 - - 58 1" 69
Residential District 15 f
~ |Residential District 16 19 4 23
R Pl_annir{g Dist VI (Air Port) b - 349 349
Planning District VII. " 110 | 110
~_|Ptanning District VIl | 2000, 2000
5. Northwest |Residential District 1 - 203 194 . 38 | 435
Planning [Residential District 2 © 1012 21780 189 553 - 3929
Region - |West Industrial District 3 67 1 553 624
* |Residential District 4B 163 30 193
| Planning Districth 5 : :
- |Grand Total B = 14885| 33258 a012|  25700] 77,855




Table H.2.10 Average Power Demand of Each Category and The Sum in 2010

Unit : kW
District No. Name of District Population| Office |Commercial Industry Total
Floor Floor '
1.Central Residential District 3 2,500 5,538 400 S 8,438
Planning - [Residential District 4A 3413 7724 1850 3000 15987
Region Residential District 5 2,106 1,256 337 - 3,699]
Residential District 6 2,284 1,252 365 3,901
2. Northem |Northern Indust. District - 304 1,058 49| . 10454] 11,865
Planning |Gentral Indust. District 184 1475 29| 16332] . 18020|
Region '. Planning District [ T 3.560 . 3,63
Planning District I |
Planning District T :
_ Planning District IV 340 _340
- |3. South— - |Residentian District 7 4,260 2,334 - 682) 7276
eastern * |Residentian District 8 1663 102 . - 279] .. 2400 5,362
Planning  [Residentian District 9 1,575 o66| . 308 - - 2849
Region Residentian District 10 313 192 11 EEET - 530
" |Indust District-Station 40 543 5771 - 48] - 1,377 2,540
Residentian District 17 3,193 1,959 530 5,682
Residentian District 18 5
Residentian District.I 9
Residentian District 20 | ¥
Planning District V 210 115 34 359
4. Southem |Residential District 11 213 131 17 oo 361
Planning |Residential District 12 881 540 169 . 1.590
Region  |Residential District 13 4771 24495 - 970 .. 25942
~ |Residential District 14 '527| 10485 - 343 11,355
Residential District 15 . :
Residential District 16 23 14 4 41
Planning Dist VI (Air Port) 5 563| |- 3000 3563
Planning District VI - 135 108] - 221 .- 265
Planning District VII 4,300 4,300}
5. Northwest [Residential District 1 243 149 19 an|
Planning  [Residential District 2 1,215 M8l 228 o | 2189
Region  [West Industrial District 4 2000 . 1] 14780 15698
Residential District 48 195 1200 - 16| 331
| Plahning District IX ' - :
Grand Total . 26,461] 63446 6721  45897| 142525



Table H.2.11 Average Power Demand of Each Category and The Sum in 2020

Unit : kW
District No. Name of District Popuiation| Office |Commercial Industry Total
Floor Floor
1.Central Residential District 3 3,243 7,858 482 11,583
Planning  |Residential District 4A 4315| 10,781 2,032 3000 20,128
Region Residential District 5 2,722 1,467 404 4,593
' Residentiai District 6 | 2,889 1432 429 4,750
2. Northern |Northem Indust. District 349 1,497 52 14084] 15982
Planning |Central Indust. District 211 2,154 3 22,007) . 24403
Region ° |Planning District [ 71 3,560 3,631
- |Planning District I
Planning Dist.rict m N 3,560 3,631
| Planning District IV 679 679
3. South-  |Residentian District 7 5,077 2517 754 | 8,348
eastern . |Residentian District 8 - 1,910 1,058 309 . 3,360 6,637
Planning | Residentién Di_stn'ct 9 1,809 1,002 17 . ' : 3,128
Region Residentian District 10 682 378 51 , 1,111
 lindust District-Station 40 624 718 46| - 1410 2,798
 |Residentian District 17 495 23719 681 7,35
Residentian District 18 - 1,760 975 - 261 : 2,996
. |Residentian District 19 - 1111 615| - 165 = 1500[ 3391
. |Residentian District 20
_|Planning District V. 241 117 _36 394
4. Southem |Residential District 11 439 243 33 715
Planning |Residential District 12 1,011 560 187 1758
Region |Residential District 13 547 30548 2,398 - 33,493
Residentiél District 14 1,659 16,209 934 18,802
Residential District 15 - 959| 531 142] 3170 4,802
Resldentlai Dlstnct 1 6 -~ 1,268 702 188 : 2,158
Planning Dist VI (Air Port) B 563 ' 3,000 3,563
- |Planning District Vil 155 450 23 628
- |Pranning District vini 5435] 5435
5. Northwest |Residential District 1 558 309 41 908
: Planning ReSIdentxal District 2 1,934 1,072 329 : - 3,335
Region ' |West Industrial District 4 314 | ass] o 1es2
o  |Residential District 4B 2,848 1,578 423 4,849
PlannmERstnct [X
Grand Total |~ 42620 88,848 10,749|  65.219] _ 207436]



Table H.2.12 Average Power Demand of Each Category and The Sum in 2030

Unit : kW

District No. Name of District Population| Office Commercia‘ Industry | = Total

" Floor Floor
1.Central Residential District 3 4,081 9413 700] . 1 14194
Planning |Residential District 4A 4872 11,944 2310 3,000 22,126
Region  |Residential District 5 3,073 1513 527 5,113
|Residential District 6 3,262 1,481 559 5,302
2. Northern |Northem Indust. District 394 1,857 67 _13.028 15,346
Planning |Central Indust. District 239 2,711 41 20,356 23,347
Region Planning District | 71 - 3,560 3,631
 |Pranning District 1 7 3s60] 3,631
- |Planning District I 7 . 3560 3,631
: PIanninE_DistrictIV 1,019 1,019
3. South-  |Residentian District 7 - 5732|2603 - 9sa| . 3000 12318
eastom  |Residentian District 8 - 2156|  10m1| 403|432 770}
Planning |Residentian District 9 2042 1,033 443 3,518
Region  |Residentian District 10 7700 389 66| - .- 1,225
|  |Indust District-Station 40 704 852 60| . .163| 3245
Residentian District 17 agas| 2453 888 8,190
 |Residentian District 18 1987] 1005 841 .. | 333
Residentian District 19 1,254 634 215| - - 1500 3,603
Planning District V 273 118 47 _ 438
4. Southern |Residential District 11 - 3,791 1917 650 3000 9,358
Planning |Residential District 12 1142 578 222 . 1942
Region  |Residential District 13 ~ 618|  33293] 3480 - 37,391
Residential District 14 3207 21,016 171 25744
- |Residential District 15 1,260 68| . 218] ..3170] 5284
Residential District 16 2,882 14570 . ase| .. 4,833
Planning Dist V1 (Air Port) 563 . 3000 3563
Planning District VIl _ 175 801 | 1,006
Planning District VI  6580]  6580|
5. Northwest |Residential District 1 - 945 s8] 162 - . | 1585
Planning |Residential District 2 2.79..3 1,413 - 479 SR ' 4,685
'Region |West Industrial District 5 415 | 1308 1,730
' |Residentiai District 48 - - 3215, 1626] - 551 | 5,392
Planning District IX | | L

Grand Total | - - 557211 104524] 15456 74573 250274



Table H.2.13 Average Power Demand at Each District

Unit : kW
District No. Name of District 2000 2010 2020 2030  |Note
1.Central  |Residential District 3 9,836 8438 11583 14,194
Planning ~ |Residential District 4A 11,677 15,987 20,128 22,126
Region  |Residential District 5 9,001 3,699 4,593 5,113
Residential District 6 8,159 3,901 4,750 5,302
2. Northerm |Northemn Indust. District 6,786 11,865 15,982 15,346
Planning |Central Indust. District - 9838 18,0201 24,403 23,347
Region  |Planning District I 3,631 3,631 3,631
Planning District Il ~ 3,6
Planning District Il 3631 3631
Planning District IV 340 679] 1019
3. South-  |Residentian District 7 4955| 7276 8348| 12318
eastern  |Residentian District 8 s144| 5362 6837 . 7,970
Planning |Residentian District 9 . 145 2,849 3128  3518|
Region Residentian District 10 [ - 530 1,i 1 1,225
- Indust District-Station 40 210| 2560 2708 - 3246
Residentian District 17 ses?| - 79ms|  sis0|
Residentian District 18 2966|  3333|
Residentian District 19 3,391 3,603
Planning District V 208 359 aoal . a3
4. Southem [Residential District 11 2205 361 715 9,358
Planning }Residential District 12 2,879 . 1,590 1,758 1,942
Region Residenfial District 13 : 25.942 33,493 © 37,392
Residential District 14 69| 11355 18802| 25744
Residential District 15 - 4,802 5,284
Residential District 16 23 41| 2158 ag33|
Planning Dist VI (Air Port) - 349 3563 3563 3,563
Planning District VI C10| . ze] © e28] 1006
Planning District VIl 20000 4300 5435 6580
5. Northwest |Residential District 1 <435  411f  g08[ 1585
Planning |Residential District2 -, ag2e| 218 333 4685
Region  [West industrial District 624 1698 1452 - 1730
| Residential District 4B 193 331 4849| 5392
Planning District IX ' ' o :
Grand Totat | | 77.855| 142525 207,436 250,274




Table H.2.14 Microscopic Electric Power Demand Forecast

Unit : MW
No. Item 2000 2010 2020 2030
-1 |Average Demand Forecast at user end
Total MW | 77,86 142,53 207.44  250.27
2 Power Plant Consumbtion for ; . _
Heat and Power Production % 17.50%] 17.00% 15.50% 14.00%
"3 Téchnioat Loss, Non-Tech. L.oss and o .
Other Factors % 36.50%] 30.50% 27.50%) 27.50%)
Item 2 + Item 3 54.00% 47.50% 43.00% 41.50%)
|Average Demand Forecast h '
at Electrib Power Generator End
fem 1 —(1 - Rem 4/100) = .. MW 169.26 271.49 363.93 427.81
“{Load Factor - B 0.75] 0.75 0.75 0.75
Max Power Demand Forecast ..MW
ftem 5 = item 6 2257 362.0 485.2 570.4




Table H.2.15 Sales Daia of Heat Load to Each Consumer in 1999

Unit of Heat Load : Gceal

Item Residence Industry |Shop(Commerciai |Office(Culture center, Sports center, University
Population Non-Industry [Bujeted Organization| Private Sector]| A.O.A.
1 Heat Load 878,200 72,600 262,170 351,900 14,600 630
Subtotal 878,200 72,600 262,170 367,130
2 Population{Person| 330,748 15,900 - -
Floor Area[m2} - - 167,144 1,662,892
3 {ltem 1/item 2 2.66 4.57 1.57 0.22
[Gcal/Capita]| cal/Person] [Geal/m2] [Geal/m2]

AQA; Apartment Owners Assocnatwn

' Table H.2.16 Summary of the Basic Data for Microscopic Heat Demand Forecast

Unit Heat Consumption in

Average Heat Consumption per

ltem . Service(Nef) Unit

Heat Consumption per Caplta 4.57 Geal/Capita 2.66 Gcal/Capita

- |Office Floor (Gross) 0.38 Geal/m2 0.22 Geal/m2

- |Commercial Floor (Gross) 2.70 Geal/m2 1.57 Geal/im2
Culture Center Floor {(Gross) 0.38 Gcal/m?2 0.22 Geal/m2
Sports Center Floor (Gross) 0.38 Gceal/m?2 0.22 Gealim2
University Floor ((3ross) * 0.38 Geal/m2 0.22 Geal/m2
Heat Demand of Industrial Secior 786 Gml!Wodung 457 Geal/Working
per _ Working Population - " population "~ population

Aannual heat energy supply amount from TETs-l and TETs-2 was 2,721, 105Gcal in 1999,
whereas annual heat consumption by all users in 1999 was 1,580, lOOGcal
Therefore, Heat supply rate is 1.72 as shown below ;

: Heat supply rate = 2,721,105Gcal / 1,580, 100Geal

'172




Table FL.2.17 Average Ileat Demand hased on Population

Unit of Anerage Demand , Gealfyear

2000

Area on the
Right Bank
of the

Ishim River

2010 2020 2030
District No. Population | caliCapit| Average |Population | cal/Capit] Average |Population cal/Capit| Average |[Population | cal/Capit Average
{person] Demand | [person] Demand | [person) Demand | [person] Demand
1 4,500 2,66 11,948 4,500 2.66 11,948 9,000 2.66 23,897 13,500 2.66 35,845
2 22,500 2.66 59,742 22,500 2.66 59,742 31,200 266 82,842 39,900 266 105,942
Woest m 2,66 186 70 2.66 186 70 266 186 0 266 136
3 46,300 266 122935 46,300 266 122,935 52,300 266] 138,867 58,300 266 154,798
4A 56,800 2.66 150,815 63,200 2.66 167,808 59,600 2.66 134,801 69,600 266 184,801
4B 0 3,620 266 9,612 45,929 2.66 121,950 45,929 266 121,950
s 34,300 266 $1.073 39,000 2656 | 103,553 43,900 266 116,563 43,900 2.66 116,563
6 38,100 2.66 101,163 42,300 1.66 112,315 46,600 266 123,732 46,600 2.66 123,732
X 0 0 0 0 ] 0 0
Settlement 3,620 2.66 9,612 0 0 0

Northem

11,558

2.66

30,689 5,624 266 14,933 5624 2.68 14,933 5,624 266 14,933

Central 1,342 2.66 3,563 3,410 266 9,054 3410 2.66 0,054 3,410 266 9,054

Settlement 3,410 2.66 9,054 Q 0 o)

? 51,600 2.66 137,008 78,891 266{ 209,471 81,891 266 217436 81,891 268 217,436

3 30,200 266 80,187 30,800 2.66 81,780 30,800 2.66 81,780 30,800 2.66 81,780

9 2,700 2.66 7,169 29,174 266 77,463 29,174 2.66 77,463 29,174 266 77,463

n 1,329 266 3,529 5,800 2,66 15,400 11,000 266 29,207 11,000 2.66 29,207

Station 40 0 0 10,062 2.66 26,717 10,062 2.66 26,17 10,062 2.66 26,7117

12-1 1,270 266 3372 1,632 2.66 4332 1,632 2.66 4,332 1,632 266 4,332

1341 0 4,413 266 11,716 4,413 256 11,6 4,413 266 11,716

15-1 0 0 0 1,547 2.66 4,108 1,801 266 4,781

17 0 59,131 2.66 157,004 69,272 2.66 183,931 69,272 266 133,931

18 0 0 28,391 266 75,384 28,391 266 75,384

I 0 0 ¢ 1] 0

I 0 0 0 0 0

m 4] 0 0 4] 0

v 0 [ 0 [1} i}

V-1 0 779 2.66 2,06% 719 2.66 2,068 719 266 2,058

Settlement 2,512 2.65 6,670 0 1} 0

Settlement 2,470 2.66 6,558 0 0 1]
Settlement 1,107 266 2,939

Setttement 318 2.66 844 0 o 0

Agea on the
Left Bank
of the
Ishim River

1,600

2.66

3,940

266

54,156

10,461 7,080 166 18,79 256 143,795

122 11,430 266 30,349 14,684 2.66 38,988 14,634 2.66 38,988 14,684 2466 38,938

13-2 o 4,413 2.66 1,16 4,453 2.66 11,716 4,413 2.66 11,716

14 0 9,753 2.66 25,856 26,758 2.66 71,048 45,821 266 121,664
Setifement 1,286 266 3,415 0 Q 0
15-2 0 0 0 13,923 266 36,908 16,205 266 43,028

16 0 426 2.66 1,131 20,448 2.66 54,293 41,165 266 109,301
Settlement 426 166 1,131 ] 4] o
19 o 0 11518 2.66 41,576 17,918 266 47,576

V-2 0 3,118 2.66 8,274 3,116 2.66 8,274 3116 266 8274

Vi 0 1] 0 0 4] 0 0

VI 0 2,500 266 6,638 2,500 2.66 6,638 2,500 266 6,638

vl 0 0 ] 0 [\ 0 0

X-2 0 0 0 0 ¢ 0 0

Grand Total




Tahle H.2.18 Average Heat Demand based on Industrial Sector

Grard

Total

2000 2010 2020 2030
District No. Population |GealWor | Average |Population |Geal/Wor | Average {Population [Geal/Wor|  Average Population |Geal/Wor Average
Industry |populatio| Demand | Industry lpopulatio| Demand | Industry |populatio Demand | Industry |populatio Demand
1 0 0 0 [} 0
2 395 457 1,804 0 0 0
West 243 4.57 L1110 809 457 3,694 809 4.57 3,694 935 457 4,269
3 243 437 1,110 0 0 0
4A 243 4.57 1,110 o 0 0
4B 0 0 0 0
5 3,619 4.57 16,798 0 0 0
5 1,459 457 6,662 [ ¢ 0
X-1 0 0 0 0
Settiement 152 4.57 634 0 0 0
Area on the :
Right Bank Northem 2,463 4.57 11,246 10,060 4.57 45,934 10,060 4.57 45,934 9,306 4.57 42,492
of the Central 4013 457 18,324 15,719 4.57 T, 774 15,719 4.57 .77 14,540 4.57 66,390
Ishim River | Stttlement 0 0 0 0
7 486 4.57 2,219 0 [t} 0
8 0 0 0 4
9 ¢ 0 ] 0
10 0 0 0 \]
Station 40 0 1,410 4.57 6,438 1,410 457 6,438 1,630 4.57 7,443
121 119 4.57 542 4] 0 0
131 0 0 0 0
15-1 4] 0 0 0
17 0 0 0 0
18 o} 0 Q 0
I 0 3,560 4.57 16,255 3,560 4.57 16,255 3,560 4.57 16,255
1 0 0 0 0 0 3,500 4.57 16,255
0 3,560 457 16,255 3,560 4.57 16,235 3,560 457 16,255
v Q 0 0 0
V-1 0 0 0 0
Settlement 0 ¢ 0 0
Settlement 0 0 4] 0
Settlement 0 0 0 0
Settlement 0 0 0 0
55

11 1,338 4.57 6,109 0 [} 0
122 1,067 457 4874 0 0 0
132 0 0 0 <
14 0 0 [ C
Arcaon the | Settlement 0 0 0 [
Left Bank 15-2 0 0 0 4
of the 16 0 0 0 (
1shim River | Settlement 0 0 0 (
19 0 0 0 t
V-2 0 0 -0 [
Vi [¢] 0 0 |

VI 0 0 0

Vi 0 0 0

X2 0 0 0




Table i1,2,19 Average Heat Demand based on Commercial Floor Area

2000

010 2020 2030
District No. Floor Area [Geal/m2 | Average | Floor Area [Geabm2 | Average | Floor Arca |Gealim2 | Average | Floor Arca |Gealim2 Average
Shop [m2] Demand | Shop [m2] Demand | Shop [m2] Demand | Shop [m2] Demand

1 1,575 1.57 2,470 Bl 1.57 121 1,727 1.57 2,709 6,750 157 10,583

2 1875 1.57 12,352 9,562 1.57 14,993 13,699 1.57 21,487 19,950 1.57 31,292

West 25 1.57 39 25 £.57 39 27 1.57 42 35 1.57 55

3 16,205 137 25,418 16,668 1.57 26,144 20,069 1.57 31,479 19,150 1.57 45,723

4A 71,146 1.57 111,594 71,058 1.57 120,368 84,695 1.57 132,348 96,261 .57 150,988

4B 0 652 1.57 1,023 17,625 1.57 27,645 22,963 1.57 36,021

5 12,005 1.57 18,830 14,040 1.57 22,022 16,846 1.57 26,423 21,950 1.57 34,420

6 13,335 1.57 20,916 15,228 1.57 23,386 17,582 157 18,048 23,300 1.57 36,547

X-1 0 o 0 ¢ 0 0

Settlement 157 1,987 1] 0 0

Area on the 7
Right Bank | Nothem| 4045|157 6345) 208 187 3,176 2158 157 3,385 28121 157
of the Centrs] 470 157 737 1228 187 1,926 1,309 157 2,053 VIos| 187

[shim River | Settlement 1,194 1.57 1,873 0 4] 0

7 18,060 1.57 28,328 28,401 1,57 44,548 31,425 1.57 49,291 40,946 1.57 64,225

8 10,686 1.57 16,761 11,610 1.57 18,211 12,874 £.57 20,193 16,775 1.57 26,312

9 945 1.57 1,482 12,836 1.57 20,134 13,216 1.57 20,730 183,478 1.57 28,983

10 465 1.57 129 1,044 1.57 1,638 2,111 1.57 3,311 2,750 1.57 4,313

Station 40 [t 0 1,811 £.57 2,341 1,931 1.57 3,029 2,516 1.57 3,946

12-1 445 1.57 697 702 1.57 1,101 79 1.57 1,221 926 1.57 1,453

13-1 0 20,217 1.57 31,71 49,969 1.57 8,377 72,507 1.57 113,728

15-§ 0 0 0 594 157 93t 900 1.57 1,412

17 0 22,081 1.57 34,635 28,394 1.57 44,537 36,997 157 58,031

18 0 0 -0 10,894 1.57 17,088 14,196 1.57 22,267

I 4] 0 0 0 0 0 0

il 0 0 0 0 of o 0

m 0 0 0 [ 0 Q 0

v 0 [ ¢ 0 Yy 0 L]

V-1 o] 280 157 440 299 1.57 469 3% 1.57 611

Settlement 879 1.57 1,379 0 0 1]

Settlement 865 1.57 1,357 0 0 0

Settlement 387 1.57 6o7 0 0 ]

Seftlement 11 157 174 0 Q o

1 560 1.57 378 709 1.57 L112 1,358 157 2,130 27,018 42,413

132 4,001 1.57 6,275 6,320 1.57 9913 7,007 1.57 10,90 8,315 1.57 13,074

13.2 0 20,17 1.57 3L71 49,969 1.57 78,3717 72,507 1.57 113,728

14 v} 14,301 1.57 22,432 35,912 157 61,050 63,373 157 99,402

Area on the | Settlement 450 1.57 106 0 ) 0

Left Bank 152 0 0 0 saa2l  s7 8,380 8103) 157 12,709

of the 16 0 153 157 240 7.847| 157 12,308] 20583} 157 32,285

Ishim River { Settlement 149 1.57 234 0 0 0

19 0 o 0 5376 157 10,785 £,959 157 14,052

V-2 0 1,122 1.57 1,759 1,196 1.57 1,876 1,558 1.57 2,444

] 0 0 0 0 i) 0

VI 0 900 1.57 1412 959 157 1,504 1,250 157 1,961

Vi 0 0 0 0 1] 0 0

X-2 4] 0 i} 0 0 -0 0




Table H.2.20 Average Hest Demand based on Office Floor Area

2000 2010 2020 2030
District No. Floor ArealGealim2 | Average | Floor Area |Geal/m2 | Average | Floor Area|Gealim2 | Average | Floor Area |[Geal/im2 Average
Officefm?) Demand | Office{m2] Demand | Officefm2) Demand | Office[m2] Demand
I 9,723 022 2,147 T.453 0.22 1,645 15,457 0.22 3,413 23,899 022 5,276
2| 108753 022 24,010 37,263 0.22 8,227 33,585 0.22 11,83¢ 70,635 022 15,595
West 3,341 .22 738 10,928 0.22 2413 15,701 0.22 3,466 20,772 022 4,586
3l 351397 022 71528 2716918 022 61,137] 392,875 0.22 86,738] 470,660 0.22 103,911
aa| 35365 022 78,078] 386,208 022 85,266] 539,061 0322 119,0131 597,134 0.22 134,845
4B 1} 5,995 0.22 1,334 78,882 022 17,415 81,308 022 17,951
5| 100,902 0.22 22277 62,801 022 13,865 73,334 0.22 16,191 75,651 0.22 16,702
6] 204,080 022 45,056 62,577 022 13,816 7,607 022 15,809 74,066 0.22 16,352
.0 0 0 4 0
Settlement 0 0 0 0
Areaon the
Right Bank | Northem| 136,059 022 30,039 52,909 022 11,681 74,850 0.22 16,525 92,836 0.22 20,496
of the Central| 198,270 0.22 3,774 73,762 022 16,285] 107,714 0.22 23,781 135,532 0.22 29,922
Ishim River | Settlement 0 0 0 0
7 75,968 022 167712 116,707 0.22 25,766] 125,837 0 27,782{ 130,157 0.22 28,736
] 54,448 0.22 12,021 51,009 0.22 11,262 52,898 0.22 11,679 54,525 0.22 12,038
9 0 0 48,316 022 10,667 50,106 0.22 11,062 51,647 022 11,403
10 0 0 9,606 0.22 2,121 18,892 0.22 417 19,473 022 4,299
Station 40 4,230 0.22 934 28,863 0.22 6,373 35,903 022 7,927 42,594 022 9,404
12-1 4,997 0.22 1,103 2,702 0.22 597 2,802 0.22 619 2,838 0.22 638
1341 Q] 612,368 0.22 135,197) 763,704 022 168,609 832,316 0.22 183,761
i5-1 0 0 0 2,657 0.22 587 3,188 0.22 704
1?7 0 97,928 022 20,620 118973 0.22 26,2671 122,632 0.22 27,074
18 0 0 0 43,761 022 10,765 50,261 0.22 11,087
1 0 3,560 022 786 3,560 022 786 3,560 022 786
I 0 0 0 0 0 3,560 022 186
m 4] 0 . 0 3,560 0.22 786 3,560 022 786
v 0 16,988 0.22 3,51 33975 022 7,501 50,963 0.22 11,252
V-1 0 1,143 0.22 253 1,175 022 259 1,175 0.22 260
Settlement 0 0 0 0
Settlement 0 0 0 0
Settlement 0 0 0 0
Settlement 0 0 Q 0

21,166

1 12,345 0.22 2126 6,525 022 1,441 121601 022 2,685 95,872 0.22
12-2 44,965 022 9,928 24,318 022 5,369 25,219 022 5,568 25,994 0.22 5,739
13-2 0l 612,368 0.22 135,197 763,704 0.22 168,609 832,336 0.22 183,751
14 0] 524,255 0.22 115,744] 810,404 022 178,933| 1,050,785 0.22 231,990
Area on the | Settlement 9 0 ¢ 0
L eft Bunk 152 0 0 ol mo2| o2 sate|  2sess] o022 6334
of the 16 0 106 0.22 156 35,119 022 7,754 72,874 0.22 16,089
Ishim River | Settloment 0 0 0 0
19 0 0 0 30,774 022 5,794 31,7120 0.22 7,003
V-2 0 4,592 0.22 1,014 4,699 0.22 1,037 4,702 o2 1,038
V1 [ 28,125 0.22 6,209 28,125 0.22 6,209 28,125 on 6,209
Vi 0 5,709 0.22 1,260 26,008 022 5,742 46,14} 0.22 10,187
VI o 0 0 0 0 0
IX-2 0 0 0 0 0




Table H.2.21 Average Heat Demand in 240

Unit ; Geal/year

2000
District No. Population Population Floor Area Floor Area User end Supply end
Industry Shop Office Total Total

1 11,948 0 2,470 2,147 16,565 28,527
2 59,742 1,804 12,352 24,010 97,508 168,608
West 186 1,110 39 738 2,072 3,569
3 122 935 1,110 25418 71,528 226,991 390,903
4A 150,815 1,110 111,594 78,078 341,597 588,268
4B Y 0 0 0 0 0
5 91,073 16,798 18,830 22,277 148,979 256,558
6 101,163 6,662 20,916 45,056 173,797 299,298
1X-1 0 0 0 0 0 0
Settlement 9,612 694 12,293 21,170

Area on the $ 19:%3.
Right Bank Northem 30,689 11,246 6,345 30,639 78,318 134 873
of the Central 3,563 18,324 737 43,774 66,398 114,344
Ishim River Settlement 9,054 0 1,873 0 10,927 18,818
7 137,008 2,219 28,328 16,772 184,327 317431
8 80,187 0 16,761 12,021 108,969 187,657
G 7,169 0 1,482 0 8,651 14,898
10 3,529 0 729 0 4,258 7,333
Station 40 0 0 0 934 934 1,608
12-1 3,372 542 697 1,103 5,714 9,840
13-1 0 0 0 0 0 0
15-1 0 0 0 0 0 0
17 Q 0 0 0 0 0
18 0 0 0 0 0 0
I 0 0 4] 0 0 0
It 0 0 0 0 0 0
11 0 0 0 0 0 0
v 0 0 0 0 0 0
V-1 0 0 0 0 0 0
Settlement 6,670 0 1,379 0 8,049 13,861
Settlement 6,558 0 1,357 0 1915 13,631
Settlement 2,939 0 607 0 3,546 6,107
Settlement 844 0 174 0 1,018 1,754
11 4,248 6,109 878 2,726 13,962 24,043
12-2 30,349 4,874 6,275 9,928 51,426 88,561
13-2 0 0 -0 0 0 0
14 0 0 0 0 0 0
Area on the Settlement 3415 0 706 0 4,120 7,096
Left Bank 15-2 0 0 0 4 0 0
of the 16 0 0 0 0 0 0
Ishim River Settlement 1,131 0 234 0 1,365 2,350
19 0 0 0 0 g 0
V-2 0 0 0 0 4 0
VI 0 0 0 0 0 0
VII 0 0 0 0 0 0
VHI 0 0 0 0 0 0
I1X-2 0 0 0 0 0 0




Table H.2.22 Average Heat Demand in 201¢

Unit ; Geal/year

2010
District No. Population Population Floor Area Floor Area User end

Industry Shop Office Total
1 11,948 0 1,272 1,645 14,866
2 59,742 0 14,998 8,227 82,967
West 186 3,094 39 2,413 6,332
3 122,935 0 20,144 61,137 210,217
4A 167,808 0 120,868 85,266 373,942
4B 9,612 0 1,023 1,324 11,958
5 103,553 0 22,022 13,865 139,440
6 112,315 0 23,886 13,816 150,016
IX-1 0 0 0 0 0

Scttlement

0

0

Area on the i S ok
Right Bank Northern 14,933 45,934 3,176 11,681 75,725
of the Central 9,054 71,774 1,926 16,285 99,039
{shim River Settlement 0 0 ; 0 0
7 209,471 0 44,548 25,766 279,785
8 81,780 0 18,211 11,262 111,252
9 77,463 0 20,134 10,667 108,263
10 15,400 0 1,638 2,121 19,158
Station 40 26,717 6,438 2,841 6,373 42,368
12-1 4,332 | 1,101 597 6,030
13-1 11,716 0 31,711 135,197 178,624
15-1 0 0 0 0 0
17 157,004 0 34,635 21,620 213,259
18 0 0 0 0 0
I ] 16,255 0 786 17,041
H 0 0 0 0 0
1 V] 16,255 0 0 16,255
v 0 0 0 3,751 3,754
V-1 2,068 0 440 253 2,762
Settlement 0, 0 0 0 0
Settiement 0 0 0 0 0
Setilement 0 0 0 0
Settlement 0 0 0 0 0
11 10,461 1] 1,112 1,441 13,014
12-2 38,988 0 9913 5,369 54,269
13-2 11,716 0 31,711 135,197 178,624
14 25,896 Q0 22,432 115,744 164,072
Area on the Settiement 0 0 0 0 0
Left Bank 15-2 0 0 0 0 0
of the 16 1,131 0 240 156 1,527
Ishim River Settlement 0 0 ] 0 0
19 4] 0 0 0 0
V-2 8,274 0 1,759 1,014 11,047
VI 0 0 0 6,209 6,209
VIL 6,638 0 1412 1,260 9,310
VI 0 0 0 0 0]
1X-2 0 0 0 0




Table H.2.23 Average Heat Demand in 2020

Unit , Geal/year

2020
District No. Population Population Floor Area Floor Area User end
Industry Shop Office Total

1 23,897 G 2,709 3413 30,018
2 82,842 0 21,487 11,830 116,160
West 186 3,694 42 3,466 7,389
3 138,867 0 31,479 86,738 257,084
4A 184,801 0 132,848 119,013 436,662
4B 121,950 0 27,645 17415 167,011
5 116,563 0 26,423 16,191 159,177
6 123,732 0 28,048 15,809 167,590
0 0 0 0 0
0 ] 0 0 0

Area on the ik 182,
Right Bank 14,933 45,934 3,385 16,525 80,777
of the Central 9,054 71,774 2,053 23,781 106,662
Ishim River Settlement 0 0 0 0 0
7 217436 0 49,291 27,782 294,509
3 81,780 0 20,193 11,679 113,652
9 77,463 0 20,730 11,062 109,255
10 29,207 0 3,311 4,171 36,689
Station 40 26717 6,438 3,029 7,927 44,110
12-1 4332 0 1,221 619 6,172
13-1 11,716 0 78,377 168,609 258,702
15-1 4,108 0 931 587 5,625
17 183,931 0 44,537 26,267 254,734
18 75,384 0 17,088 10,765 103,237
1 0 16,255 [¢] 786 17,041
11 0 0 0 0 0
11 0 16,255 0 786 17,041
v Q 0 0 7,501 7,501
Y-1 2,068 0 469 259 2,797
Settlement 0 0 0 0 0
Settlement 0 0 0 0 0
Settlement : 0 0 0 0
Settlement 0 0 0 0 0
11 18,799 0 2,130 , 23,613
12-2 38,988 0 10,991 5,568 55,547
13-2 11,716 0 78,377 168,609 258,702
14 71,048 0 61,050 178,933 311,031
Area on the Settlement 0 0 0 0 0
Left Bank 15-2 36,968 0 8,380 5,279 50,627
of the 16 54,293 0 12,308 71,754 74,355
[shim River Settlement 0 [0 0 0 0
19 47.576 0 10,785 6,794 65,155
V-2 8,274 0 1,876 1,037 11,187
V1 0 0 0 6,209 6,209
VII 6,638 0 1,504 5,742 13,884
VI 0 0 0 0 0
IX 0 0 0 0 0




Table [1.2.24 Averape Heat Demand in 2030

Unit ; Geal/year

2030
District No. Population Population Floor Area Floor Area User end
Industry Shop Office Total
1 35,845 0 10,588 5,276 51,709
2 105,942 0 31,292 15,595 152,829
Waest 136 4,269 55 4,586 9,096
3 154,798 0 45,723 103,911 304,432
4A 184,801 0 150,988 131,845 467,635
4B 121,950 0 36,021 17,951 175,923
5 116,563 0 34,429 16,702 167,694
6 123,732 Q 36,547 16,352 176,631
[X-1 0 0 0 0 0
Settlement 0 0 [¢]
Area on the AT RIS SEAIRY 345 _m
Right Bank orthern 14,933 42,492 4,411 20,496 82,331
of the Central 9,054 66,390 2674 20,022 108,041
Jshim River Settlement 0 0 0 0 0
7 217,436 0 64,225 28,736 310,397
8 81,780 0 26312 12,038 120,130
9 77,463 0 28983 11,403 117,848
10 29,207 0 4313 4,299 37,820
Station 40 26,717 7,443 3,946 2,404 47.509
12-1 4,332 0 1,453 638 6,422
13-1 11,716 0 113,728 183,761 309,206
15-1 4,78} 0 1,412 704 6,897
17 183,931 4] 58,031 27,074 269,036
18 75,384 0 22,267 11,097 108,747
I 0 16,255 0 786 17,041
i 0 16,255 0 786 17,041
11 0 16,255 0 786 17,041
- IV 0 0 0 11,252 11,252
V-1 2,068 0 611 260 2,939
Settlement 0 0 0 0 0
Settlement 0 0 0 0 0
Settlement 0 0 0 0
Settlement 0 0 0 0 0
! 76 565!
11 143,795 0 42 473 21,166 207,434
12-2 38,988 0 13,074 5,739 57,800
13-2 11,716 0 113,728 183,761 309,206
14 121,664 0 99,402 231,990 453,056
Area on the Settlement 0 0 0 0 0
Left Bank 15-2 43,028 0 12,709 6,334 62,072
of the i6 109,301 0 32,285 16,089 157,675
Ishim River Settlement 0 0 0 0 0
19 47,576 0 14,052 7,003 68,631
V-2 8,274 0 2,444 1,038 $1,756
Vi 0 0 0 6,209 6,209
VI 6,638 0 1,961 10,187 18,786
VIII 0 0 0 0
0 1] 0 0




Table H.2.25 Heat Demand Forecast at User End Unit ; Geal/Year
District No. & 2000 2010 2020 2030
eat Sourc
Area Heat Dem | Sub Total|Heat Deman| Sub Total |Heat Deman] Sub Total jHeat Deman| Sub Total
No.1-1% & 1,020,203 989,737 1,341,090 1,505,948
TETs-1&2Existing Area 489,02511,509,227F 1,173,312 2,472,057] 1,458,504 3,199,536] 1,589,699| 3,537,882
Independent Boil 0 309,007 399,942 442 235
Total of Right Bank 1,509,227 2,472,057 3,199,536 3,537,882
No.13-2 0 178,624 258,702 309,206
HC- 1 f— 0 2221 229,660 332,617 397,551
Independent Boil 0 51,036 73,915 88,345
No.14 0 164072 311,081 453,056
HC- 2 2 0 u 210,949 399,896 582,501
Independent Boil 0 46,878 88,366 129,445
12-2 51,426 54,269 55,547 57,800
HC. 3 (O 51,426 69,775 71417 74,314
Independent Boil 15,505 15,870 16,514
No.15-2 0 0 50,627 62,072
HC- 4 0 0 65,092 79,806
Independent Boil 0 0 14,465 17,735
No. 27 74,355 157,675
HC. 5 fol® 0 0 £ 1,963 95,599 202,725
Independent Boil 0 436 21,244 45,050
NO.19 0 0 65,155 68,631
HC- 6 0 0 83,771 88,240
Independent Boil 0 0 18,616 19,609
0 6,209 6,209 6,209
HC- 7 L 0 d 7,983 - 7,983 2 7,983
Independent Boil 0 1,774 1,774 1,774
VI 0 35 4,628 6,262
HC- 8 - 0 36 5,985 5,950 8,051
Independent Boil 0 1,330 1,322 1,789
v 0 4,655 628 6,262
HC- ¢ 0 62 5,985 4 5,950 8,051
Independent Boil 0 1,330 1,322 1,789
Vi 0 0 4,628 6,262
HC- 10 4] 0 5,950 8,051
Independent Boil 0 0 1,322 1,789
No 1l 13,962 13,014 23,613 207.434
HC-11 13,962 16,732 30,360 266,700
Independent Boil 3,718 6,747 39,267
V-2 0 11,047 11,187 11,756
HC-12 - 0 14,203 14,383 15,115
Independent Boil 0 3,156 3,196 3,359
il 0 0 0 0
X2 0 4] 0 0
Settlement Prigo. 4,120 5,485 0 0 0 0 0 0
Settlement Telma 1,365 0 0 0
Independent Boil 0 0 0 0
Total of Left Bank 70,873 563,236 1,118,571 1,739,089
Grand Total 1,580,100 3,035,293 4 318,507 5,276,971




Table H.2.26 Heat Demand Forecast at Supplier End

Unit ; Geal/Year

District No. 2000 2010 2020 2030
TETS182] i v |
Sub Total of Right Bank 2,721,105 3,970,123 4,293,777 4,670,005
Sub Total of Left Bank 0 844,854 1,678,457 2,608,633
Total 2,721,105 4,814,977 5,972,234 7.278,638
Table H.2.27 Peak Load Ca acity at Heat Supply End Unit ; Geal/hour
District No. 2000 2010 2020 2030
TETS182) i v
Sub Total of Right Bank 737.8 1,076.5 1,164.3 1,266.3
HC- 1 [No.13-2 0.0 '
HC- 2 |No.14 0.0
HC- 3 [No.12-2 20.9
HC- 4 [No.15-2 0.0
HC- 5 [No.16 0.0
HC- 6 [NO.19 0.0
HC- 7 |VI 6.0
HC- 8 |vI 0.0 2.4 24 33
HC- 9 |VII
HC-10 |VI
HC-11 |No.1l
HC-12 {V-2 0.0 58 5.9 6.1
Sub Total of Left Bank 26.6 229.1 455.1 707.3
Heat center (HC)Total 0.0 2144 4388 688.1
Total 764.4 1,305.6 1,619.4 1,973.6
Peak Load on Right Bank

TETs-1 and TETs-2 Peak Load = Heat Demand Forecast at Supplier End (Table E.2.26) / 8760 / 0.421

Peak Load on Left Bank

Heat Centear Peak Load = Heat Demand Forecast at User End (Table £.2.25) /8760 /0.421 x 1.50



Table H.2.28

Electric Power Peak Load Demand at Substation Level

Unit : MW

District No. Name of District 2000 2010 2020 2030 Note

1.Central  |Residential District 3 144 124 170 208

Planning  |Residential District 4A 17,1 235 295 325
Region Residential Districf b 13.2 54 6.7 75
Residential District § 120 5.7 1.0 7.8

2. Northern |Northemn Indust. District 100 174 234 225
Planning  [Central Indust. District 14.4 26.4 358 343
Region  |Planning District I 5.3 53 5.3

Planning District I 53
~ |Planning District Il 5.3 53
_|Planning District Iv 05 10 15

3.South-  |Residentian District 7 73 10.7 12.2 18.1
eastem _ |Residentian District 8 6.1 79 97| 117
Planning |Residentian District 9 02 42 45 52
Region  |Residentian District 10 0.1 08 16| 18
. Indust District-Station 40 _ 03 37 a1| - 48

Residentian District 17 83 108 120
Residentian District 18 | 44 49
Residentian District 19 . 50 53
Planning District V 03 05 06| o8

4. Southern |Residential District 11 32 0.5 10 137
Planning |Residential District 12 42 23 28 28
Region  |Residential District 13 38.1 49.1 549

Residential District 14 0.1 16.7 216 378
. |Residential District 15 | ' 70| 78
Residentia! District 16 a1 01 32 _ 7,1_
Planning Dist VI (Air Port) 05 52 52 52
Planning District VII 02 04 09 15
Planning District VI .

5. Northwest | Residential District 1 06 0.6 13 23
Planning ]Residential District 2 58 3.2 49 69
Region West Industrial District 09 2.5 2.1 25

Residential District 48 03 05 7.1 79
Planning District IX
Grand Total 111.3 202.8 296.0 357.6

Note: Data of Table 4.6.12 times 1.467 (1.1 x 1/0.75)
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Table H.2.30 [nstallation Plan of Electric Power and Heat Energy Generating Plants

Note: 1

Note: 2

C Note: 3

Demand Forecast Installed installed | New Installation
Year [Ave Output Max output |Rated eapacit ax. capacit Capacity . Note -
2000 | teomw | 226Mw 262w | 322MwW
2005 | 221MW gmw | 26omw | 322mw Note: |
| 2006 §31MW 308MW 3TIMW_ _452_Mw 1 115Mw eggin_ning"of 2006
2010 1 271MW | 362MW 527w | 602Mw | tsomw eegnnéng_af 2011
2013 soow 400MW S05MW 5EOMW _ 7 %Note:ﬁz
2015 | 319MW a25MW .505MV:\.: 580MW
_2020;- 3564MW_ asw | aosm ua %de\e | 'izoiowiw: éeénr‘ringo-ffz.ﬂﬁl.
| 2025 308w 5349Mw. szSMw ioemw ] N;t'e;_é._ i
soa0 | azonew | svomw |- eosw 306M{N :"
At present, it is not expected to generate electrlc power at i‘he rated Ioad

lack of electnc power at the peak must be compensated by KEGOO

: 500 kv Ime especlaly by the commercsal operatlon of new %15 MW plant

in 2006

: Three sets of steam t.urbmes and two sets of boulers of TETs-1 - o e

wlll be retlred around 2013 because aII facllltes wull be more than 40 years

old whlch is the same operated years of No 1 old bmler

_One set of bmler and SOMW turbme of TETs-Z wuli be retured

around 2023 because thosa facllltles wrll be more than 44 years old




Table H.3.1 Implementation schedule relating to Electric Power

and Heat Energy Generation and Supph

item

2001 to 2010

2011 to 2020

2021 to 2030

Electric Power & Heat Energy Generating
Plants

115 MW Coal Firing Conventional Thermal P.Plant
150 MW N/G Firing Combined Cycle P. Plant

200 MW N/G Firing Combined Cycle P.Plant

Heat Energy Generation and Supply Facilities
(1)Extension of Heat Distribution Pipelines from
the existing district heating system
( supplied from TETs~1 and TETs-2 )
To New City Center and Dist. No.12
Tao District No. 17
To Dist. Nos. 4B, 18 and a part of Oentrai
Industrial District
To Northem Industrial District

(2) Heat Energy Generating Facilities in the Area
on the Left Bank of Ishim River

HC-1, HC-2, HC-3

HC-4, HC-5, HC-6

HC~11

(3) New Installation of District Heating Pipelines
in the Area on the Left Bank of Ishim River

District No.12
District Nos. 12, 14, 15, 16 and 19
District Nos. 11, 14 and 16

110 kV Transmission Lines and 110 kV/10 kV

TETs~2 to Airport switching S.5

Branch of TETs-2 to Airport to Eastern Swich. S.S
Eastem to District No.17 S.5

500 kV Central S. S to High-Tech Park in District |

Airport switching S.S to District No.14

500 kV Central S.S to Western Switch. 5.5
Western Switch. 5.5 to Airport Switch. 8.8
Branch of TETs-2 to Airport to High—-Tech Park Dis.Ill

500 kV Central .S to TETs~2
Branch of 500 kV Central S.S to TETs-2 to
High-Tech Park in Dist. I

—TETs-2

New City Center —

Substation (5. §) —
Airport switching $.S to Dist. No.13 S S -

— TETs-1

Exten.

—t TETs-2

Exten.

Exten. =
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