CHAPTER 3 'PRESENT STATUS OF ELECTRIC POWER AND

3.1

3.1

HEAT ENERGY SECTOR IN UZBEKISTAN
Stétu_s of Electric Power Sector

Overview

The Ministry of Power Industry and Electrification (hereinafter referred to as SISC
“Uzbekenergo” collectively) possesses about 97% of the total generation and transmission
capacity existing in Uzbekistan, while the r'eméiﬁing power generation of less than 300MW

(3% of the national total) are industrial users’ auto-production.

SISC “Uzbekenergo” expects increase in power demand over 15% during the éoming ten
years. To meét_- this, SISC “Uzbekenergo” will make efforts to maintain self-sufficiency,
improve power supply reliability and quality, and improve the efficiency in the use of
power and. fuel. In addition, SISC “Uzbekenergo™ is promoting the development of small,
dispersed power plants, and renewable energy resources with a view to preserving the

ecology and global environment.

- The Uzbekistan’s power system consists of nine thermal power plants (three of them are
heat. & power generation plants) and 28 hydropower plants, totaling 1,126,000 MW

(984,000 MW by thermal and 142,000 MW by hydropower). Of these, those having an

instélled capacity .over one million kW are Syrdarya TPP (3,000 MW), Navo-Angren TPP
(2,100 MW), Tashkent TPP (1,860 MW) and Navoi TPP (1,250 MW).

The total number of steam turbine sets installed at these TPPs is 64, including 37 units

having a capacity over 150 MW. The largest steam turbine generator of 800 MW is under
construction at Talimarjan TPP.

"Hydroelectric power plants are responsible mainly for making up a portion of demand
exceeding the supply capability of TPPs. The largest plant is Charvak HPP with an installed
capacity of 620 MW and reservoir of 2 billion tons. 67 hydropower, units are installed on
these HPPs, with a unit capacity of 1 to 165 MW,

Tables 3.1-1 anc_ll 3.1-2 show the outlines of the thermal and hydropower plants
réspectively. - '

The thermal power plants serve for district heating'in 13 towns. The installed capacity of
hot water boilers makes 6,300 Geal/h.

In the structure of primary energy sources for producing electric heat and power, natural
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-gas makes:84%, heavy oil makes 12%, and coal makes 4%. Note that envirbnment-ﬁ‘iendly

natural gas is the main source of primary energy.

Power transmission and distribution is carried out by 15 network enterprises. The total

length of all power lines is over 233 thousand km.

Long-term goals regarding the power industry include establishing energetic -
independence, satisfaction of growing demand, and reduction of fuel consumption, with
major directions of further development of power industry:

¢ Reconstruction and technical re-equipment of existing power plants
» New construction on the basis of modern efficient condensation power units
¢ Upgrading existing equipment, implementation of modern power generating

technologies on the basis of PGU and GTU

e Utilization of hydropower potential of large and medium ri\.rers

In a short:term prospective, it is planned to start up the No.1 power unit with a capacity of
800 MW at Talimarjan TPP. It is also planned, during the same period, to re-equip and
reconstruct existing. power plants, and to upgrade TPPs by introduction of
high-performance steam-gas blocks (PGU) with a unit capacity of 100 to 400 MW.

On the whole, it is planned to put into operation 1,620MW (including a combined cycle
of 376MW at Tashkent TPP and 346MW at Navoi TPP) by 2005. These implementation
will allow reducing fuel rate for power generation by 30 g/kWh. Moreover, during the next
years up to 2010, it is planned to construct a 800MW steam cycle unit at Talimarjan TPP
and 404MW unit at Pskem HPP. Table 3.1-3 shows the existing plans for construction of
power generating facilities during the years up to 2010. The total installed capacity to be
build during the years is 3,276MW. |
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Table 3.1-3 Power Generation Plant Development Program

r

Name of Plant Site Type of Plant Fuel (MW) Operation
plant Steam power | Natural gas . 800 2004
plant Steam power | Natural gas 800 2009
Tashkent thermal power plant |sycle Natural gas 376 2008
Navoi thermal power plant  |sycle Natural gas 346 2009
Mubarek cogeneration plant |sycle Natural gas 100 2010
Tashkent cogeneration plant |sycle Natural gas - 60 2010
Navoi thermal power plant sycle Natural gas 330 2011
Fergana cogeneration plant  |sycle Natural gas 60 2012
Pskem hydro power plant |Hydro power - 404 2014
Total 3276

Source ; Answer from SJSC “Uzbekenergo™

Power network development projects are also being implemeﬁted to ensure reliable and

stable power supply for the growing economy and population. The new Sogdiana and
Uzbekistanskaya substations of 500kV each will improve the reliability and stabilfty of
power supply to the customers in Samarkand, Bukhara and Ferugana, and facilitate the
development of productive forces in these regions. The new Keles and Chapan-Ata
substations of 220kV each will satisfy the growing power demand in Tashkent and

Samarkand.

The present total instailed= capacity under the jurisdiction of SISC “Uzbekenergo” of
Power Industry is 11,263MW, including thermal generation of 9,844MW and hydropoWer
generation of 1,419MW, producing over 50 billion kWh. Table 3.1-4 shows the growth of
total installed capacity during the past ten years. Since 1992, no additional capacity has
been put into operation, partly because the power demand temporarily declined due to the
economic depressions after independence. |

As mentioned before, a gas-fired 800MW Talimardjan TPP under construction is slated

for-commissioning in this year.




Table 3.1-4 Maximum Power Demand for Last Ten Years

Installed Capacity ¥1W) | Meximum | Capacity of

Year - : Power Demand| Largest Unit
Hydro Themal ]l Total (MW) (MW)
1990 1,399 9452 | 10851 | 8374 300
1991 | 1,399 9,544 | 10,943 8,608 300
1992 1,419 9,544 | 10,963 7,873 300
1993 1,419 9,544 | 10,963 7,900 300
1994 1,419 9,544 | 11,263 7,556 300
1995 1,419 9844 | 11,263 | 7,379 300
1996 1,419 9,844 | 11,263 | 7,478 300
1997 1,419 9,844 | 11,263 7,476 300
1998 1,419 9,844 | 11,263 7,579 300
1999 1,419 9,844 | 11,263 7,494. 300

Source : Answer from SISC “Uzbekenergo”

Before the 1‘930’5,- the transmission line vbltage‘ was max, 6kV, The first transmission line
constructed in the 1930°s was a 19km long, 35KV line between the Fergana heat & power
generating plant and ‘Kuvasayaskaya SS. In 1939740, 110kV tfansmission lines were
constructed to connect between Kuvasay TPP and Andijan SS and between Tavaksay TPP
and Chekuk SS.

Along with the construction of power generating facilities, constniction of trunk
transmission lines was started in the beginning of the 1950°s in order to increase power
supply reliability and interconnect between power units.

In 1959, Tashkent and Fergana power units were joined up via Kairakum hydroelectric
" power station with. 110kV transmission line.

In 1960, the South-Kazakhstan power system was connected to the Uzbek syéter_n via the
200kV Kuiluk-Chimkent line. .

This line, constructed together with Kuylukskaya 220kV SS in Tashkent, was the
Uzbekistan’s first 220kV transmission line.

Construction of a power line (220kV and 110kV) started with power genération
equipment of a Surkhandarya in the mid-60s, and power was supplied from the
Dushanbe-Vakhsh system of Tajikistan.

And uniﬁcation of the power transmission system of Uzbekiétan was completed by the
Takhiatash hydroelectric power station having connected with the system in 1970.

500KV transmission lines were first constructed in 1972 for connection between Tashkent

thermal power plant and Chimkent substation and in 1974 between Tashkent thermal power
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plant and Syrdarya heat and power generation plalib’Lenjnskaya substation.
A core is formed in the power transmission system of present Uzbekistan, and the 220kV
~500kV system has tied up the mutual system. ‘
In 1980, the 500kV transmission line between Syrdarya heat-and power generation plant
and Guzar was put into commercial opefation. At present, the total length of power grid
(for all voltage ratings) is over 233,000 km (including 1,650 km for 500kV and 5,700 km
for 220kV). Table 3.1-5 shows the development of power grid for each voltage rating

during the past ten years.

Table 3.1-5 Evolution Records of Circuit Length of Transmission and Distribution line for Last Ten

Years
Year Length of Transmission Lines Length of Distribution Lines Total
500kV | 220kV | 110kV 35kV 6.1kV 0.4kV
1990 { 1,594.9 | 5,135.0 { 1,298.2 | 12,030.6 | 88,126.2 | 97,329.5 [207,504:4
1991 1,657.6 | 5,135.0 { 1,385.2 | 12,187.0 | 89,421.4 | 98,376.0 |210,153.2
1992 1,657.6 | 5,150.0 | 1,380.0 |12,232.0 | 89,929.0 | 98,691.0 [211,031.6
1993 1,657.6 | 5,146.0 {14,101.2 | 12,488.3 | 91,285.2 { 99,560.4 |226,231.7
1994 1,657.6' | 5,341.0 |14,211.9 | 12,595.8 ] 91,673.9 [100,146.7 |227,620.9
1995 1,657.6 | 5409.1 |14,522.4 |12,545.1 | 92,531.4 {101,325.9[229,986.5
1996 1,657.6 | 5412.3 |16,665.9 | 12,557.7 | 93,061.0 {101,765.9 |233,116.4
1997 1,657.6 | 5,5204 |14,727.4 | 14,656.9 | 93,690.4 (102,237.1 |234,486.8
1998 1,657.6 | 5,688.5 |14,837.6 | 12,859.3 | 93,963.5 [102,333.2 |233,337.7
1999 1,657.6 | 5,709.8 ] 14,928.6 | 12,908.6 | 94,039.5 [103,484.4 |234,727.5

Source : Answer from SISC “Uzbekenergo™

Figure 3.1-1 shows the Uzbekistan’s power grid and major power plants (source: OECF
Development Assistance Study Report 1998/Vol.5, No.2).
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3.12  Demand and Supply of Power
n Over\;iew

Like other former Soﬁet countries, Uzbekistan’s economy and industrial activities have
been unstable and stagnant since independence. Power generation since independence in
1991 had been declining (bj} about 14%) till 1996, and then has remained almost
unchanged at the level in 1996. As mentioned before, Uzbekistan and its neighboring
countries are trading power within the region. Uzbekistan exports and imports power of
20-30% of its total generation. In every year up to 1997 since independence, Uzbekistan
had continued to export power slightly larger than the amount of imports. However, since
1996, the import has been larger than export by about 2% of the total domestic generation.
Figure 3.1-2 shéws the power genefation during the past ten years. Figure 3.1-3 shows the
export and import amount of power. Tn 1999, the power generation by the facilities under
the jurisdiction of SJSC “Uzbekenergo™ of Power Industry was 5,326GWh by hydropower
plus 38,607GWh by thermal generation; and the export and import was 11,0390GWh and
12,305GWh respectively. | '

Annual peak demand in Uzbekistan had grown about 4% every year before independence.
However, after independence, it had continued declining to about 86%. of the ever largest
annual peak demand recorded in 1991. After this smallest peak demand in 1995, it has been
growing. Figure 3.1-4 shows the annual peak demand during the last 12 years.
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Figure 3.1-2 Power Energy Generation for Last Ten Years
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Figure 3.1-3 Export and Import Power Energy for Last Ten Years
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Figure 3.1-4 Maximum Power Demand for Last Twelve Years

(2)  Present Status of Power Demand

Annual total demand (GWh) in Uzbekistan had been gradually increasing before
independence. However, since independence in 1991, it had been declining to 14% down in
1995 due to the sluggish industrial activities. Since 1996, it has remained almost
unchanged. Figure 3.1-5 shows the annual total demand during the last 12 years.
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Total Power Demand { GWh)
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Figure 3.1-5 Total Power Demand for Last Twelve Years (GWh)

A major power consuming sector, manufactu‘ring,‘rédﬁced its'power consumption in 1995

by 16% compared to the level before independence, and then has kept the consumption

level in 1995. Agriculture shows the similar trend. Power consumption of family and public

users had continued to decline since independence till 1998 , and then has remained
unchanged from the 1999 level.
Table 3.1-6 shows power consumption by user type during the past 10 years.

Table 3.1-6 Annual Power Energy Sales (GWh) Every Field of Consumer for Last Ten Years

Other Public

. Industries Public Street ‘

Year |Household| Commercial Small Large Li M Authorities Others Total

1990 | 7,781.3 208.4 1,018.9 | 21,120.6 185.3 2,130.6 13,872.0 | 46,317.1
1991 | 7,592.7 2034 9943 | 20,608.8 180.8 2,079.0 13,536.0 | 45,195.0
1992 | 7,111.1 190.5 931.2 | 19,301.5 169.3 1,947.1 12,677.2 | 42,327.9
1993 | 6,919.4 185.3 906.1 | 18,781.3 164.8 1,894.6 12,335.5 | 41,187.0
1994 | 6,579.8 176.2 861.6 | 17,859.4 156.7 1,801.6 11,730.1 | 39,165.4
1995 | 6,529.8 174.9 855.1 17,723.7 1555 1,787.9 11,640.8 | 38,867.7
1996 | 6,630.3 177.6 868.3 | 17,996.5 157.8 1,815.4 11,820.1 | 39,466.0
1997 | 6,715.8 179.7 878.5 1,828.7 159.7 1,836.2 11,9594 | 23,558.0
1998 | 6,437.7 172.4 843.1 | 17,473.8 153.3 1,762.7 11,476.8 | 38,319.8
1999 | 6,472.0 172.0 849.7 | 17,584.2 150.2 1,763.1 11,532.4 | 38,523.6

Source : Answer from SISC “Uzbekenergo” Industries Small : Less than 750 k€W Large : 750

kW and more

Table 3.1-7 shows statistics on the number of power consumers during the last 10 years.

The number of consumers in the manufacturing sector had been increasing to the sector’s '

largest number of 21,947 in 1996, and then has remained almost unchanged. Family

consumers have been increasing by about 2% per year. Agricultural consumers have been
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Al

decreasing since 1995 by about 8% per year, though the total consumption by the sector

has remained unchanged during the period probably due to a larger consumption per

consumer.

Table 3.1-7 Power Consumption Person Contract Number of Cases

Year Household Industries (Xﬁf;;ii;c Agriculture Total

1990 3,115,322 16,490 154,258 78,748 3,364,818
1991 3,200,322 16,910 157,878 80,898 3,456,008
1992 3,295,792 17,387 161,647 82,870 3,557,696
1993 3,368,340 19,106 169,592 80,074 3,637,112
1994 3,524,325 18,991 168,908 80,526 3,792,750
1995 3,533,465 19,888 - 175,075 82,302 3,810,730
1996 3,529,447 21,947 152,265 | 72,725 3,776,384
1997 3,593,055 20,852 142,774 67,738 3,824,419
1998 3,635,627 20,225 137,806 64,032 3,857,690
1999 3,923,242 21,246 159,594 55,045 4,159,127

Source : Answer from SJSC “Uzbekenergo”

Table 3.1-8 shows the growth in the percentage of electrification in Uzbekistan, As shown

in the table, the percentage has been already 100% since 1990, being the highest among

underdeveloped countries.

Table 3.1-8 Electrification Rate for Last Ten Years

Year Electrification Rate (%) -
1990 100
1991 100
1992 100
1993 100
1994 100
1995 100
1996 100
1997 100
1998 100
1999 100

Source : Answer from SJSC “Uzbekenergo”




Power Demand {MW)

Monthly power demand in Uzbekistan is characterized by a demand curve without

distinctive peaks throughout the year with a very small peak in winter. The percentage of
the smallest demand to the largest demand in a month ranges between 67% and 72%

depending on the month. Figure 3.1-6 shows the maximum and minimum demand by

month in 1999,

8,000
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6,000
5,500
5,000

4,500

4,000
3,500
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—&— Maximum Load
Demand (MW)

- - # - -Minimum Load
Demand (MW)

Figure 3.1-6 Monthly Power Demand Variation

Figure 3.1-7 shows a typical hourly swing in demand in a week (working) day in winter

and summer in 1999, Peak demand hours are 7 to 9 p.m. both in winter and in summer. No

conditioning is not large. .

- 3-13

~ peak appearing in the daytime in summer indicates that the power demand for air
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Figure 3.1-7 Power Swing in Typical Weekdays in Winter and Summer

Present Status of Power Supply

As shown in Table 3.1-4 . Growth in Installed Capacity of Hydropower and Thermal Power
Plants During Last Ten Years, Uzbekistan’s power generating capacity grew only 4%
during the last 10 years to the present capacity of 11,263MW: 1, 419MW (12.6%) of
hydropower plus 9,844MW (87.4%) of thermal power. The largest unit is the 300MW unit
at Syrdarya TPP. Uzbekistan is abundant in natural gas so that many thermal power plants
operating on natural gas have been developed.

As shown in Table 3.1-1 Outline of the Existing Thermal Power and Hydropower Plants,
thermal power generator units in operation number 64 including 17 units of 300MW or
above, 29 units of 100-160MW and 18 units of 60MW or below. Smaller units have been
operating as long as over 40 years. All of the thermal power units are of a steam turbine

generator, including six gas-fired and three coal-fired units.

Table 3.1-9 shows the capacity factor and availability factor of power plants in
Uzbekistan during the past five years. Some plants are operating at high capacity factor and
availability factor.' Plants operating at low capacity factor and high availability factor are
those operating at low operating load factor due to the aging of facilities and degradation in

the effective generating capacity.
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Table 3.1-10 shows the .consumption of fossil firel for power gcnera'tién during the past
five years. In 1997., 82.6% of fossil fuel is natural gas, 13.1% is heavy oil, and 4.3% is coal.
Natural gas is the main fuel of power generation. Thus, in order that a natural gas may
produce abundantly in Uzbekistan, it turns out that power generation by the natural gas has
taken the lead..

Table 3.1-10 Energy Consumption for Power Generation by Fuel

Fuel Unit 1993 1994 1995 1996 1997
coal Mtons/yr 242 2.14 2.09 1.96 2.20
al
TVyr 25,168 22,256 21,736 20,384 22,380
Guhr | 1561 13.25 13.39 12.70 13.01
Natural gas .
\ TIfyr 525,700 | 446,500 451,200 428,000 438,400
- Mtons/yr 1.40 1.44 1L.72 1.68 1.78
Heavy oil '
| Tl/yr 54,740 56,304 67,252 65,688 69,598
Source : Answer from MOPI
Conversion quantity of heat to Coal 10.4 MYkg
cnergy - ' Natural Gas 33.7 M/t
‘Heavy Oil 39.1 M/kg

As show in Table 3.1-1 Outline of the Existing Hydropower Plants, 55 of the 67 units in
operation are aged over 50 including ones aged over 70. All of these aged units are small in
capacity as 3 to 30MW. Units constructed in the 1970’s include large ones of over 90MW,
As shown in Table 3.1-9 Capacity Factor and Availability Factor of Power Plants During
Last Ten Years, many of the hydropowef plants are also operating at high capacity factor
and low availability factor, which indicates that they are aged. However, only Kadirin CHS
is operating at high capacity factor and high availability factor (both 80%), which indicates
that it is operating at high load factor. -

As shown in Table 3.1-4 Transmission Length by Voltage Rating During Last Ten Years,
the total transmission length is 22,297 km as of the end of 1999, including 500kV trunk
lines of 1,658 km and 220kV lines of 5,710 km. The 500kV trunk lines have not been
extended after independén‘ce, though 220kV lines have been extended by about 600 km.
Distribution length is about 210,000 km as of 1999, including a total extension of about
10,000 lan after independence. The distribution systems have been gradually expanded.
Transmission and distribution losses of the Uzbekistan’s power networks have been

increasing to 10.1% (1999) after a temporary reduction to a level of 8% after independence
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(see Table 3,1-11). This level of. the transmission and distribution loss is not so higﬁ
compared to power systems in other countries. Non-technical losses are zero, which

indicates that the transmission and distribution facilities are well maintained.

M ¥

Table 3.1-11 Change of Yearly Averaged Transmission and Distribution Losses of Last Ten Years

Year Tot?:ﬁl)‘oss Techm?::ﬁlsc:swrll\l(:)fl‘l%l?zzhnical
| (%) Loss (%)
1990 10.6 10.6 -
1991 10 10 -
1992 10.2 10.2 -
1993 8.5 8.5 -
1994 8.3 8.3 -
1995 8.4 8.4 -
1996 84 8.4 -
1997 8.4 8.4 _ -
1998 9.8 98 -
1999 10.1 10.1 -

Source : Answer from SISC “Uzbekenergo”

1) Total Loss = (1 - (Total Sales Power Energy))/(Total Generated Power
Energy at outgoing terminals) x 100

(4)  Future Plans for Power Generation Facilities

Due to the sluggish industrial activities, power consumption in Uzbekistan had declined
by as large as 14.3% in 1995 compared to the level before independence (1990). However,
since then the power consumption has remained on the same 16ve1. Meanwhile, the
maximum power demand has been increasing since 1995. To meet this increasing peak
value of demand and sustain the de§elopment of Uzbekistan’s economy, SISC
“Uzbekenergo” of Power Industry is cpnstructiﬁg a Central Asia’s largest thermal power
plant of 800MW operating on natural gas in the south of the country. The No.1 Unit is
slated to complete in 2000. SISC “Uzbekenergo” forecast the growth of maximum power
demand in the coming ten yéars as shown in Figure 3.1-8. According to this figure, the
power demand in 2010 will have increased by 2,320MW (=10,000 - 7,680) after an average

- growth of 3.0% per year. '




Table 3.1-12 shows the growth of power consumption during 2000 to 2010 forecast by SISC

“Uzbekenergo”.
= 11,000
% = 10,000
o2 9000
£E o
£ g 8,000
é S 7000

Year

Figure 3.1-8 Maximum Power Demand for Next Ten Years -

Table 3.1-12 Forecast of Annual Power Energy CanUmption (GWh)
£

2001 2002 2003 2004 2005 2006 2007 2008 2008 2010

_ Industries

-  Public’ -|Other Public
Year |Household|Commercial Small | Large Streef Authorities Others | Total
2001 6,850 180 900| 18,600 160 1,8701 12,240( 40,300
2002 7,070 190 920] 19,200 160 1,930] 12,630] 42,100
2003 7,300 200 93¢] 19,800 170 2,000 13,000] 43,400
2004 7,540 200 980] 20,500 380 2,100] 13 .,400] 44,900
2005 7,840 210] 1,020] 21,300 180 2,150| 14 ,000] 46,700
2006 8,100 210 1,060] 22,000 200 2,210| 14 420] 48,200
2007) 8,300 2201 1,100] 22,800 200 2,280| 14 ,880] 49,780
2008 8,600 230] 1,120] 23,300 210 2,330/ 15,310] 51,100
2009 8.800 2301 1,140] 24,000 210 2.,420{ 15,800] 52,600
2010 9,100 2501 1,200] 24 ,600| 220 2.,500] 16,230| 54,100

Note 1) Source : Answer from SISC “Uzbekenergo”

2) Industries Small : Less than 750 KW Large : 750 kW and more

As can be seen in the table, power consumption_Will annually grow by 3.2% on average

with a slight difference in gfomh level 'clllepeﬁding on the sectors. This growth rate is

slightly larger than that of the maximum pdwer demand. To meet this increasing

consumption and maximum demand, SJISC “Uzbekenergo™ has pTans for constructing new

plants shown in Table 3.1-3. During the coming ten years, power generation facilities of
3,276MW will be constructed. The construction plans include two gas turbine heat and

power generation plants of small capacity (60MW each), four combined cycle power
generation plants (100 to 376 MW each), two gas-fired thermal power plants of 800MW
each, and a hydropower plant of 404MW.
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Growth (%)

()

To forecast power demand, the country’s population and/or GDP growth rate is normally
used as an index for evaluation. SJSC “Uzbekenergo” used the population growth rate for
forecasting the growth of power demand. Figure 3.1-9 shows the Uzbekistan’s population
and GDP growth rates forecast for the ten years from 2001. - '

180

/ )

120 _ :
100 W
- 80
60
40
20
0 — —
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
" Year
Figure 3.1-9 Evidence Data for Power Déﬁland Forecast
Demand Supply Balance

The newest power plant among those in operation in Uzbekistan js the one coﬁstructec_l 15
years ago. Most of them are aged 30 or more. Compared to hydropower plants, thermal

- power plants are more easily degraded in performance - generating capacity and energy

conversion efficiency - with time elapsed. Degraded generating capacity means a lower
supply capability, and degraded energy conversion efficiency means a larger consumption
of fuel. Aged facilities suffer from these degradation in performance, and increase in
maintenance cost and lower availability factor as well. |

Therefore, construction plans for new facilities intended for meeting the increasing
demand as forecast according to the economic growth should be determined in
consideration of possible decommissiohjng or degradation in supply capability of existing
aged facilities. Moreover, to preserve the global environment and save gnergy resources,
facilities of a higher energy conversion efficiency should be chosen.

SISC “Uzbekenergo” of Power Industry prepared three tables: new facilities construction
plan (Table 3.1-4), generating capacity afier executing decommissioning programs for old
facilities vs. maximum power demand up to 2010 (Table 3.1-13) and generating capacity vs.

power consumption (Table 3.1-14).

3-19

—&— Growth of GDP (%)
160 /./-4
140 : —aA— Growth of Population



“purwiap 13mod UmUEIKEW Su o1 Lyoedes WY {2101 Y JO°011EA 21 SUBSUI ONEI JAIISaX YL, (e
.ﬁo._.mm ot Funmp uEw 3t [ SECHIPUOO SSIIAPE JOPUN USAS JUSUIIUIHOD B Yy S[gE[reat Ajloedes Sunetsusd 1omod o1 st Aoede) wy (7

SeyeuImsH JseoaIo somog med (1

S Q10N
T8l 9Tl Lyl 991 L's1 g6l ¥EL 8T £61 ¥zt (%) oney ar1as9yg
000001 | oseee | oosws | osces | oosss | ooes | oorbs | oouis | oozer | 089 {(AAIN) PUEIIDQ 10MOF WMUITKEJA ISBII0]
ves1l | eLeor | vssor | weor | weeor | sovor | 61vor | scoor | svie 5666 T (M) Apede) uugd [EI0L i

09 09 09 09 05 £T £z €7 £ £ 09/€T . 09 0€ seS-1res)s ‘wreois dD WuUsE],
001 001 ol 001 001 Ls L yis Ls LS o01/LS - 001 0% SE3-WIBA)S ‘WG d0) BRI
081 081 081 ozl ozl 0z1 081 0£2 08T 0£T 09/8%C 09 £€ sed-weays ‘weag a0 ewediog
0091 008 008 008 008 008 008 008 - - 0091/~ 0091 - wens dd1 mefpruie],
091 091 091 091 09§ 091 091 091 0E OEE -/08E - 8 wealg dd ] nasuy
0%9 0v9 or9 09 or9 0v9 ov9 0¥9 09 09 obT/LEy 0vz 0fL WEag JdIL yserRupisE),
9001 9001 9L6 996 956 obzl 006 068 o6 0%6 9pE/0T6 9vE 0521 SEB-urears ‘uIesig - ddLroasN
0L81 0481 0L81 0481 0L81 9981 991¢ 06L1 06L1 06L1 SLE/LLL 9LE 0981 | sed-weas weag dd L Juoyse]
0s61 0561 ov61 0161 0L51 51 05T 0051 00sT | -06¥T OEE/ESYT g€ 0017 sed-urea)s ‘ureslg dd.f, 18Uy-0A0N
0682 068 0382 043¢ ovsT 0sLe 0zLT 0697 0897 099 T /BIST - 0008 meng . ddlredmpis
Burpnyou
95¥0L | 9596 9096 966 | 9116 L8316 1516 08.8 0618 ovi8 TIIE/S908 Tlig Rl . SddLIdON
54 §T ST 94 54 4 £z ST <z £T - - A weag . sddl, ismeunsedaq
£ ‘€8 €5 €5 £5 £ 137 o€ o 0g £2/0T 0811 067 oIpAH amynouBy 1o ANSTUA 91 JO SddH
0621 SHTI 0ozl 0o0z! 00zl |- oozr 00zZ1L 00z1 0o0z1 0021 06/0021 ot - 6THI , oIpAH SddH 140N

11174 6007 8007 L00T 90607 $00¢ #00Z €007 200 | 100T | (o5 mon/Bunsixg | (AIAD SR AON - M‘wﬂwﬁm ———. oS 31804 10 SN

sIE3 A (T AN 10} (M) PURILAC J9MO0J ULIL] 09384 Apgeeay | Jo Auoede) parEIsT] k—o frvoedeny papEsu]

PUBTIa(] om0 WINMIIXE]A 1580310, puk ASIOUF 1om0d WL Ua0m19q soue[eq €1-1°¢ A[9el,

3-20




“puetnap £35ous 1mod wtngxew 15e9910) 31 03 A31903 Jomod UL TE303 Y3 JO OfRL 1 suwow one1 2A15593 oG, (0

-pouzad o Suump swiy [ =.m SUOLHPUOD ISIIAPE J3PUN UIAS JUSTILILIOD B Aq djqe[iese Aicedes mnﬂﬁono.m somod o st froeden wig (5

(D) 000°T / {36horoed Aiqeeay x (pmp)redes wg x 94°g= 4819ug romod uuld (i

“3IAIRS J0J S[GETIeAR 3q O) pAdadxa st jueqd 2 Gorgm Suunp sINoY Ul JWy oY S SMOH 2qejieaV (g

09.°% / D01 X SINUH SR[EAY = 09L°8 / 001 X (SMOH 33eIng pouwe[q pue paolo - 09.°g) = 10008d MMIQENEAY (T

sereuInsy 1seaalc ] :0onog wed (i

. ) v..—oz
Lee 6l 70T €17 T8l ¥z £T 61T L8l T (%) oney 9Al080y
o0g9 | Oori9 | ooses | oozss | 0099 | 000ss: | oozes | 00sis | ovs6k | 00¥SY (MIN) puswa £S150g 204 WMUIXE] 1585210
gzzeL | 8Lose | stoze | szoor | 85699 | sye99 | ssws9 - Wity | 69685 | TT98¢ (AU AS190g 1omod T (€10,
(11:34 ogy 08t osy 08¥ 061 061 061 061 061 £'16/9%6 09 0t SES-WENS WENS dO JuayseL
008 008, 008 ‘008 008 6y |  £6b £61 €67 £6 £ 16/8'86 001 09 SEd-WedNs Weng JO Fomquy
savl 8yl sgrl soel | 5001 5001 LOST 9T61 9761 9z61 £'16/9°56 09 £ SEf-IRaS ‘UIRNS 4o eueding
0096 008% 008r | 008K 008y | 008y | 008% 008t - - £'39/- 0091 - wesg dd.L uelprensje),
el 7801 701 zE01 zeol | zgor AT zeol 0£12 0£IE L - 1 weag dd1 varduy
oozy | o0T¥ | 00T 00Tk [iad 00z iy 00zZr pozy | oozy 9'S8/6%L ore %L ey Jd.L ysereTpise],
8589 8589 9999 2099 6£59 | -s8e8 6£LS 5195 665 L9385 VLB/BTL . opE 0821 SES-WEA)S ‘WiENg ddL toaeN
svzel | eveel | ebzel | svzel | 6l | el | 9rest | L6¥TI | LéVEI | L6VET 9'68/L 6L 9LE 0981 Se5-Irea)s ‘weag dd.L juaygser,
SE8T1 | Se8TI | e£rezr | LsSTU | 1SL6 1Lb6 LvE6 9156 916 576 5'S8/6°DL 0€¢ 0012 SES-uEs ‘WS ddy, voduy-oa0N
65141 | 65141 | osocr | ocoet | Tvest | sot9r | TE€191 | 5661 | €6851 | SLLST LY - 000¢ wexg dd elrepidg
‘ , : :Jmpnpom
89,9 | 8379 | $9ST9 | SLLI9 | 2698 | SOI6S | SSL8S | TBO9S | 6ESTS | TEETS P T11E 731 SddL 140N
051 081 051 081 orl o1 o1 0El o€l 0£1 / - 62 urealg 8341 [syusuniedaq
0055 009 oo0r | oove 0032 00£2 0951 (11391 00Z1 0911 ) / 0811 067 OIpAH anumopSy jo Ansium 9q Jo SddH
0065 0ss 00€s 00£S 00£5 00ES 0005 000§ 000$ 000s / o 61¥1 oIpAH sddH [dOW
ooz | eooz | sooz | wooz | 900z | seor | vooz | €00z | z00Z | 1002 | (o) mong Sumser aa:?%z.s s.a:ﬁ%-wmxm% et g0 odkL S
12K, O FXON 10f (M O) ABIOUF Jomog uuiRg 1R BV | ¢ oediery poessu | Airoede parmismy

puewa(] ATISU 190M0J WHWIXEA] umwooho ] pUe A310ug JoMoJ UL Usamiaq aouered #1-1°€ 2198l

3-21




According to these tables, the reserve ratio - percentage of generating capacity to maximum power
demand - is 15 to 23% in 2001 and later. This level of reserve may not be considered enough to
ensure stable power supply, since many of the existing facilities have aged. Another reserve ratio -
percentage of generating capacity to consumption - is 18 to 25%. This level of reserve may also not

be considered enough for reason of the lower availability factor of aged facilities.

To ensure stable power supply and meet the maximum demand and consumption as forecast by
SISC “Uzbekenergo” of Power Industry, at least the construction projects shown in Table 3.1-3
should be implemented as planned. The table includes a plan for constructing by 2006 a 60MW
cogeneration power unit at the Tashkent heat and: power generation plant. The construction plan is a
byproduct of a study for introducing newest heat supply systems to ensure stable and efficient

supply of heat to Tashkent City. The plant is too small to meet the increasing demand.
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3.2

3.2.1

3.2.2

Status of Heat Energy Sector
Overview

Heat supply service is plabed under the jurisdiction of local -governments’ Heat Supply

Corporations under SJSC “Uzbekenergo” of Utility. SISC “Uzbekenergo” of Energy

responsible for power generation supplies heat produced by power plants to the public
Corporations. Of the nine power plants under the jurisdiction of SISC “Uzbekenergo” of
Kokand, Fergana, Mubarek and Tashkent plants supply heat (hot water) to the relevant
Heat Supply Corporations, | '

This report describes the present condition of heat demand supply of Tashkent which

investigated this time, and a future situation how.
‘Qverview of Hgat Generation Facilities in Tashkent

In Tashkent, there are ten heat generation plants (HP-1 through HP-10) and one heat &
power generation plant. The latter covers the central areas of the city, while HP-1 through
HP-10 cover other areas in the city. These plants supply both hot water and steam. Hot
water, including that for room heating; is supplied to family users, office buildings and
other commercial users. Steam is supplied to industrial users near the heat generation
plants.

The city’s total supply capacity is 4,462 Gceal/h for hot water and 288 Geal/h for steam.
The plants’ total installed capacity is 5,650 Gceal/h in the total of hot water and steam. Table
3.2-1 shows the installed capacity of each plant. |
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Table 3.2-1 Equipment capacity of each heat sﬁpply place in Tashkent

Total
‘ Numbe Heatin
- Name Location rof 8 Boiler No., Model, Installation Year
. 7 Boiler Capacity
{Geal/lh
_ No. 1 No. 2 No. 3 No. 4 Ne.5 No. 6
Severo T.a Sh.GRES 6 . 500  |PTVM-100 |PTVM-100 [PTVM-100 |PTVM-100 [PTVM-100 |PTVM-100
Vostochnaya |district 1968 1969  |[1970 1975 1978  [1999
' _ No. 1 No.2 No.3
Kara-Su |Kara-Su 3 300  [PTVH-100 [PTYM-100 [PTVM-100
district 1978 [1980  [1999
No. 1 No. 2 No.3 No. 4,5 .
Zapadnaya Kukhia 5 400 [|PTVW-50 |PTW-50 [PTVM-100 [PTVM-100
. district 1971 1971 1972 1978
i No.1,2 |No.3 No.4,5 [No.6,7 |No.8,9 [Other
Severnaya Y.um.’s Abad 10 900 [PTV4-50 {PTVM-100[PTVM100 |KVGM-100|[XvGM-100}100
district 1970 1970 1975-76 |1981 1991,98
: No.1,2 |[No.3 No. 4 No. 5 No.6,7
Chilanarskaya C.hllaﬁmzar 7 600 |PTVM-50 |PTVM-100|PTVM-100 |PTVM-100 |PTVM-100
district 1968-70 1971 1975 1977 1981
Yugo- ) L No.1,2 [No.3 ’
g Kuiluk district | 3 200 |PTVM50 [PTVH-100
Vostochaya 1973|1981
et : No. 1 No. 2 No. 3 No. 4 No. 5
Aviastroitelej | /-iastroi-Telei [ 400 - |PTwi-50 |PTvi-50 |PTvM-100 fKvoM-100 [Kves-100
. |district 1976 1978 1980 1988 1998
No. 1 No. 2 No. 3 No. 4
Sergili Sergili district 4 300 [PTVM-50 [PTVM-50 |[KVGM-100 |KVGM-100]
: 1980 1981 1990 1993
B o . No. 1 No. 2 No. 3
Novo Nazarbek 3 540  |kvom-180 [kvem-180 [kvem-180
Chilanzarskaya |settlement 1985 1087 1988
) _ . . No. 1 No. 2 No. 3
Severo Near Medical 3 540  [xvou-180 [kvoN-180 [KVGH-180
|Zapadnaya University 2 1986 1987 1988
No. 1 No.2,3 |[No.4,5. [No.6,7 |[Others 5
TashTETs Airport area 12 970 [PTVM-50 [PTVM-100 |PTVM-100 |PTVM-100(320
1965 1968-70 [1970-74 |1977-80
Total 61 | 5,650

The city’s heat demand in 1999 is 10,867 Mcal/y with an hourly peak demand of 5,604
Gceal/h . Table 3.2-2 and Figure 3.2-3 show the annual heat demand during the past ten

years. The almost constant demand since independence (1992), as shown in the figure, is an

indication of the sound economic activities and larger share of family users. The relatively

small variation in demand year by year is attributable probably to the variation in

temperature during winter season.
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Table 3.2-2 Heat Demand for Last Ten Years of 'Tashkent'Cit"yi T

Year 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Heat Demand
3 110,239110,431]10,857]12,045}11,560|11,758]11,612}110,113]12,186]10,867
(x10"Gceal/year). ~ ,
514,_000
g 12,000
$10,000
g = 8,000 ET ]
= Heat Demand
= X 6,000 ;
& 4,000
£ 2,000
0
. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Year ‘
Figure 3.2-1 Heat Demand for Last Ten Years of Tashkent City
Monthly change in heat demand in the city is characterized by a larger demand in winter
including hot water for room heating from November to March, e.g. 1,826 Mcal/month in
January 1999, and a smaller demand in summer as evidenced by a hot water demand of as
small as 351 Mcal/month in September 1999. (See Table 3.2-3 and Figure 3.2-2.)
Table 3.2-3 Monthly Heat Demand of Tashkent City (1999)
Month Jan. | Feb. | Mar. | Apr. | May { Jun. | Jul. | Aug.}Sept.| Oct. Nov. | Dec.
Heat Demand 1826 1348 | 1355 |643.8|489.5|1419.6]|411.21382.5(351.2|543.3| 1342|1730
(x10°Gcal/month.) ' ‘ ' ' 3 ' ‘
2,000
o
8
g
A | M Heat Demand
g
s

Figure' 3.2-2 Heat Demand of Tashkent City
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3.23

Forecast Heat Demaﬁd and Source Development Plans

The city’s heat source development plan for the coming ten years describes -a positive

growth of demand along with increasing population: 18% increase in heat demand in 2005

and 23% increase in 2010 compared to the level in 2000. The forecast heat demand in 2010
is 13,398 Mcal/y as shown in Table 3.2-4 and Figure 3.2.3,

16,000 -

= 14,000
12,000
10,000
8,000
6,000
4,000
2,000

Mcal/

Heat Demand Forecast[

Table 3.2-4 Heat Demand Forecast of Tashkent City

Year | Heat Demand (Mcal/y) Population
1990 10,239 -
1995 11,758 —
2000 - 10,867 1,394,500
2005 12,858 1,535,000
2010 13,389 1,667,600
12,858 | 13,389

/./_.

11,758 -

10,239 10,867

1990 1'995 2000 2005 2010
' Year

Figure 3.2-3 Heat Demand Forecast of Tashkent City
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Electl'lmty and Heat Energy Tariff
Electricity and heat energy tariff notified as apphcable on and after April 1, 2003 is as per
Table 3.3-1.

Table 3.3-1 Electricity and Heat Energy Tariff in Uzbekistan applicable on and after April 1, 2003

Group | Electricity Tariff (Sum/kWh) | Group | Heat Energy Tariff  (Sum/Gcal)
I Industrial wvser not less than | *22,690 1 All Users except Il and IIT | 5,555
T50kVA 10.65 | 11 Wholesale Users 4,710
I Industrial user less than 750kVA 17.00 { IIT Energy System Use 4,080
m Agriculture 12.10
v Transport and City Transport 17.00
v Public Organization 13.85
VI Commercial User 34.00
VIl Residential 12.10
Residential for Electric Stove 6.05
VIII | Heating and Air conditioning 34.00
X Advertisement 110.00
X Energy System Use 11.75

(Note) Sum 22,690 for industrial user not less than 750kVa is payable per kW contract per year.

All tariffs are inclusive of VAT.

Weighted average electricity tariff including VAT is calculated as Sum 15.83/kWh at the same
method applied at Table 5.3-12.
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3.4 Current State in Power Transmission System

3.4.1 Current State in Power Transmission System

The electric power system of Central Asia was constructed to compose one electric power
system gathered five countries (Uzbekistan, Kazakhstan, Kyrgyzstan, Tajikistan, and
Turkmenistan} without considering the country border of today during the time of former

Soviet Union.
The trunk transmission system is mostly composed of the one circuit 500kV and 220kV line,
and maintains the reliability level by looping operating both. (Figure -3.4-1) The outline of

the transmission lines and the substations in Uzbekistan as of 2002 are as follows.

Overhead transmission line

500kV 1,657.2 km
220kV 5,910.9 km
110kV 15,048.7 km
35kV 12,730.6 km
6kV-10kV 86,607.5 km
400V 100,092.7 km
" Underground transmission line
110kV 19.8 km
35kV 281.5 km
6kV-10kV 7,56.9 km
400V 2,640.6 km
Capacity of transformer

500kV 4,509.0 MVA
220kvV . 12,209.0 MVA
110kV : 13,419.0 MVA

35kvV 5,731.2 MVA

3.4.2 Export and import of electric power

Results of the importing and exporting of the electric power with neighboring countries in
2002 are as follows.

Import : From Turkmenistan 13 GWh
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From Kyrgyzstan 523 GWh

From Tajikistan 72 GWh
Total 608 GWh
Export : To Turkmenistan _ 6 GWh

To Kyrgyzstan 267 GWh

To Tajikistan 358 GWh
Total 631GWh

The electric power is exported total 22GWh in the balance of importing and exporting.
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CHAPTER 4 PREPARATION OF TENDER DOCUMENTS AND RELATED
STUDIES

4.1  Summary of Preparation of Tender Documents
4.1.1 Constitution of Tender Documents

Tender documents for Tashkent Combined Cycle Power Plant Project are comprised the

following four (4) books.
Volume I :  Commercial Specification
Volume I : Technical Specifications
Volume III  : Schedule of Performance and Technical Particular

Volume IV : Drawings and Appendices

4.1.2 Contents of Tender Documents

*+ Volume I . Contractual matters which are related to all of the Project are-
specified.

+ VolumeIl  : General technical matters and technical specifications are described.

+ VolumeIIl : Formats to be filled in by Bidders are mentioned.

* VolumeIV : Drawings and appendices related to the Project are described.

4.13 Basic Studies

Various kinds of studies were executed before preparing the Tender Documents.

The following are lists of reports which were made in basic studies.

® The Comparison Study on Type of Shaft Arrangement of 370MW Combined Cycle
Power Plant

® Basic Technical Specifications and Data for Preparation of Tender Documents of 370
MW Combined Cycle Power Plant '

® The Study Result of Generator Cooling Method of 370 MW Combined Cycle Power
Plant

® List of Tie-in Points for Utilities and Communications of 370 MW Combined Cycle
Power Plant . |

® Selection of Optimum Cycle of Bottoming System

® Scope of Services and Works
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Comparison and Evaluation Method between Bids

Estimation of Liquidated Damage Rate for Performance Guarantee Test Results and
Late Completion

Questionnaire about Design Conditions of New Hot Water Supply System

Transportation Route Survey



4.2

4.2.1

422

423

(D

2)

Site Investigations

Objectives of Site Investigations

The objectives of Site Investigations are to obtain the information necessary to layout the

Tashkent C/C power plant. The site investigations cover two kinds of investigations as
mentioned bellow. The main items to be confirmed are site bounaary lines, base points,
general elevation and the soil condition of the proposed project site as well as th:e'existing
objects in the area.

® Soil Investigation

® Topographic Survey

In order to observe the technique, method and site management capability, the Investigatioﬁ

works were to be carried out by local subcontractors.
Local Subcontracting

Three bidders participated in the site orientation on Oct 7" Evaluating the items listed

. below and negotiating the price, the subcontract of the investigation works was entrusted to

TEPROELECTRO PROJEKT (hereinafter TEP) on Oct 17" with the approval of JICA.,
®  Priced bill of quantities and items of the proposed estimates
® Management condition of and quondam similar works by the company
® Convenience of the acquaintance with the concerned persons of DC “TASHTPP”
® A bank account possible of dollar payment

Schedule

Soil Investigation
® Field Work: Oct.21,2003~Dec.15,2003
®  Submittal of draft report: Jan.15,2003
®  Submittal of final report: Feb.15,2003

Topographic Survey
@ Field Work: Oct.21,2003~Nov.30,2003
® Submittal of draft report: Jan.15,2003
® Submittal of final report: Feb.15,2003
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4.2.4 Outline of the Results of the Investigations

(1)

Soil Investigation .

The local methods of ‘the soil investigation was substituted for Standard Penetration Test
(hereinafter SPT) since STP has not been executed in the nations of ex-Soviet Union for
decades and the notice of refraining from STP had been announced from ex-Soviet
authorities. The local methods of Scil Investigation mainly rely on laboratory tests and
analysis of soil samples from the site. The chemical test to analyze the chemical elements
of the soil is regarded as important as the physical test from the point of the quality of
concrete underground. An adjustment was made to meet the consent about the same

amount of the boring work between STP and the local methods.

The result of the soil investigation is shown in the Appendix A in Volume IV of the Tender
Documents. The typical outline of the geological situation déduced from the data of the
above-mentioned investigation is following,
| ®  (~1m depth from the existing ground level at the time of November 2002:
Disturbed top soil/Piled-up loamy soil, lumpy with pebble, gravel and debris
® From the bottom of the top soil down to approximately 494m above Mean Baltic Sea
Level (hereinafter M.S.L}. '
Mainly Loamy Sand Layer/ Loamy soil, lumpy, macto porous, from semi-solid to soft
plastic, clay sand
Amongst the above layer, single Sandy clay Layer of approximately 1~4m thickness at
the diverse depih
® From the bottom of the above layer to approximately 495m M.S.L:
Sand with various grams clayey with small gravel inclusions

. Down from the bottom of the above layer: Loam, hard, dense, fractured clay

Determination sequences of the mechanical characters of the soil are explained in the
report of the above-mentioned documents. According to the reported data, a referential

analysis of soil bearing capacity (=R) is presented by TEP as below.

Water saturated loam with consideration of water-weighing as the foundation base of 3m
width embedding from the ground level (501.15m M.S.L) '

® .2.0m: R=20.0t/m’

® 2.5m:R=22.1t/m’

® 3.0m: R=24.1tm’

Water saturated sandy loam with consideration of water-weighing as the foundation base
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4.2.5

embedding —3.0m from the ground level (501.15m M.S.L)
® Foundation base of 3.0m width: R=18.5t/m*
®  Foundation base of 4.5m width: R=19.5t/m’ _ _
Chemical analysis shows specific consideration of sulfur components in the soil is

necessary for underground concrete.

The level of the underground water to be considered for the planning of site and new
underground structures changes seasonally along with the level of the existing canal

adjacent to the site. De-watering work is necessary during the construction work.,
Topographic Survey
The result of the topographic survey is shown in the Appendix A in Volume IV of the

Tender Documents. According to the survey maps of the site, the accurate information of

the location and arca is acquired. The information had been reflected in the Drawing of

- Site Layout Plan /TMP-G-002 etc.

The base point in the whole premises of DC “TASHTPP” is 501m M.S.L on the side of
the existing pump house for 7" & 8" power unit. Site elevation ranges from 501m M.S.L to
507m M.S.L. The highest point is in the northeast and the lowest is in the southwest of the
proposed project site. There remain several single storied warehouses, fences and other
structures as shown on the survey map. The elevation of the existing gas pipeline between -
the area for the extension of the new power line and the division for the new Power Plant
ranges from 506m M.S.L to 515m M.S.L.

According to the result of the survey TEP has suggested the level of preliminary grading
shall be 504.3m M.S.L after removal of the above-mentioned structures with the least

stripping of topsoil away from the site.
Considerations

The result of the investigations is sufficient and useful as a part of the draft of Tender
Documents. Apart from the sufficiency of the result, there are several points to be
considered as for the process of the investigations.

Although workers in the site and engineers in the laboratory of soil tests are sincere, well
motivated and proud of their skills, instruments for the site work and equipment of the
laboratory are old-fashioned. Fortunately there was not any accident or trouble in the site
work of the investigation. The consideration for safety control of site work to be checked
by the local subcontractor and the records of the process of the investigatioﬁs to be reported

from them were insufficient.




Since CAD technique ‘is not prevalent in Tashkent, survéy maps executed by local
subcontractor are drawn by hand. The quality and size of papers on the market for drawings
and copies are limited. There will be difficulties in communicating with drawing-data in

~ international construction projects.
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