| PART M ~ FORMULATION OF BASIC STRATEGY AND
" POLICY FOR EFFECTIVE POWER SUPPLY AND
POWER DEVELOPMENT




. CHAPTER1

© STUDYAND EVALUATION OF THE ENERGY SAVING PLAN




CHAPTER 11 STUDY AND EVALUATION OF THE ENERGY SAVING PLAN

Il

11.2

11.3

Energy Conservation in Thermal Power Plants ........ et SRR 11— 4
11.1.1 - Effective Operation of Thermal Power Plants ..., 11— 4
11.1.2  Conservation Potentials and Targets ..., 11— 4
TEL3 MEASUIES ..ovoooeoevieacncanesiasenses st senssenssess st sacs st s s 11— 17
Energy Conservation in Transmission and Distribution System...............c.ooo.. 11—10
11.2.1  Losses in Transmission and Distribution System............ e 11=10
1122 Conservation Potentials and TAIGEES ...........ccoomumibuusssibmermnrnrensrrssissisrnser 11—10
FL2.3 0 MeaSUIES ..oooooiiinntes s b 11—11
Encrgy Conservation in Final Consumption Sector ......... s SRR 1114

'11.3.1  Composition of Electric Power Consumption and Electricity Intensity .... 11— 14

11.3.2  Conservation Potentials and Targets...........coooeeiieiinnc e 11—16
11.3.3° Measures



CHAPTER 11 STUDY AND EVALUATION OF THE ENERGY SAVING PLAN

M

@ -

@)

The electrification ratio in Viet Nam '(the'rate' of electric power demand to total energy

‘demand) rose from 6% in 1980 to 7% in 1985, 14% in 1990, and 15% in 1992 (as
* calculated from the energy balance table produced by IEV and 1EA). The main feature is

a sharp increase seen in the second half of the 1980s. :

These electrification ratios, however, could be somewhat less when added non-cormmercial
energy, as the total energy demand used in the above calculation covers only commercial
energy. Compared with corresponding trends of other Asian countries, Viet Nam” s 1992
figure already stands near 17% posted by Thailand and Philippines. Consequently, it
appears that the ratio in Viet Nam will continue to rise, but more moderately in the future
than at the present time. It is, therefore, assumed that the portion of electric power within )
total energy demand in Vietnam is most likely to expand, and will not decline in the future,

Other than the clectrification ratio, there are certain other factors that serve as important
indices for the national energy-saving policy in the electric power sector; the ratio between
the primary energy input (PEI) into the power sector and total primary energy supply
(TPES); the ratio between: the amount of power generated and the primary energy input;
and the ratio between end-use power consumption and the primary energy input are shown
in Table 11-1.

In 1990, the primary energy consumption of the electric power sector was about 50% of

" total energy supply. (53.6% when calculated from ADB’s energy balance table.) -

Regarding the future prospect predicted in IEV energy balance table, the above ratio in
percentage is expected to exceed 50% by 2000 in the low case and the high case. This
would mean that half the total energy consumption in Vietnam would be aitributed to the
electric power sector, indicating the importance of considering energy-saving plans in the
electric power sector in Vietnam at this time. o '

The corresponding values of several Asian countries in 1992 are shown in Table 11-2.

Of the above indices, the ratio of power generated to PEI indicates power generation
efficiency in the macro sense of the term, and the difference between the ratios, "power

_ generated to PEI" and "end-use power consumption to PEI" indicates the overall energy

loss ratio. Viet Nam’s actual performance is seen as being considerably incfficient in.
comparison to that of Thailand or of Malaysia. However, Vietnam does have ample room
for improvement and does have a large energy-saving potential. . ' '

Energy-saving measures are also very effective in environmental control. For example,
according to an analysis of the major contributing factors of effective environmental
improvement achieved during the 1970s and thercafter - when Japan made major efforts to

“enforce its environmental protection measures, a 42% reduction in SOx emission (in 1974-

1986) was due to- energy-saving efforts. This was followed by the introduction of flue gas

- desulfurization units at 35%, of fuel conversion at 16% with the remaining 7% due to
~ changes in industrial products and. other ("Quality of the Environment of Japan, 1990",
published by the Environmental Agency). - o

~ Considering the above, this Chapter is structured in'three sections:
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*  cnergy-saving measures in thermal power plants
*  cnergy-saving measures in transmission and distribution systemis
¢ cnergy-saving measures in final consumption sector

We mainly discuss, with recommended improvement measures, the pdwer generation
efficiency in thermal power plants; the energy loss ratio in transmission and distribution
systems; and electricity intensities of the major industrial products in final consumption
sector. : : ' : '
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Table 111 Energy Index of Electric Sector in Viet Nam |
{Unit: %)

. End-use

PEI/TPES -Generation/PEI consumption/PEI
1980 302 222 16.6
1985 362, 2432 . 18.4
1990 495 B 24.6 177

Estimated from [EV’s energy balance tablés (In terms of oil equivalent) '

Table 11-2 Ene_fgy index 1992 Records bf.Se!ected Asian Country

{Unit; %)
o End-use
: PEUTPES -Generation/PEI consumption/PEI
‘Thailand 38T 388 335 |
Malaysia 232 38.7 35.0
‘Philippines 40.9 266 23.0
. Indomesia © - 173 . 363 28.3
Korea - 26.6 312 324
Taiwan 409 37.8 ' 333,

Prepared from IEA’s Energy Statistics and Balances of Non-OECD Countries
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11.1  Energy Conservation in Thermal Power Piants

11.1.1  Effective Operation of Thermai Power Plants

Energy-saving meaeures in thermal power plants require improvement in the average thermal heat
efficiency of the power plant and an economizing of the station service power. The current proﬁle of
the existing thermal power plants is shown as follows

Based on the data of' Table 11.1- 1 , 1t 1s concluded:

* The Uong Bi and Ninh Binh thermal power plants have now been in operation for 20 years. This
long term has resulted in an obvious reduction in their average thermal efficiency. -In 1993, with
the completion of the Hoa Binh hydropower plant, the annual avallabﬂaty factors of both plants
lowered to 6% and 21%, respectively.

* Both the Tra Noc and Thu Duc heavy-cnl thermal power plants maintain high avallablhty factors -
with good indications in average thermal efficiency and station service power, reﬂectmg good
maintenance practices.

Wit the commissioning of the 500 kV Da Nang and Plei Ku Substations and the expansion of
the transmission and distribution network, the diesel power generation units, many of which are
located in central and south Vietnam, wﬂl be gradually taken out of service or ret:rcd to auxiliary
roles. : :

Based on this, it is recommended that, of the existing thermal power p]ants, the Pha Lai coal thermal .
power plant and the new GT’s (Thu Duc GT and Ba Ria GT) be selected as the target power units ' &
for which major energy-saving efforts should be made to realize significant results. However, :

contribution of Pha Lai thermal power plant to energy conservation is not so much expectative,
because the supplv capability will be decreased by comrmssmnmg of Pha Lai IL,

11.1.2 Conseryation Potentials and Targets

1 Positions of the existing thermal power units in PDP simulation '
We indicate the following, based on our PDP sunulatlon -
{a) - The power plants in operation in 1995 are Pha Lai (coal) Ba Ria (New GT) and
Thu Duc (New GT). Ninh Binh (coal), Uong Bi (coal), and Thu Duc {oil) are aIso
in operation, but their output is negllglble
(b) The power generated is zero for the Tra Noc oil thermal powe'r plant and also for G
the existing gas-turbine thermal power plant and diesel thermal power plants in the

south.

These units will have no chance of generatmg power, as long as itis possable for the _
south to receive fuel-free excess power from the north.- :

{c) ~Power will be generated by the other statlons, but their output is quite small,
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Based on the above, we advise the following from the. standpoint of energy-saving
measures. _ .
(a) Even in the 2000s, as they are expected to perforin as adequate energy supply
' sources for the country, it remains appropriate to focus on three power plants, Pha
" Lai, Thu Duc GT and Ba Ria GT, for the application of energy-saving measures.

(b)  If there is an electric power supply shortfall throughout the 2000s, the New GTs in
the south may be called on to operate at high availability factors, although their fuel
unit cost is expected to be relatively high. Consequently, it would be most cffective
from the energy-saving standpoint to tumn the GTs into combined-cycle plants
toward ensuring an improved power-generating officiency. However, it would be
better that they be operated as part of the base supply source when made into
combined-cycle plants, since they are relatively small sized and must always be
operated at high availability factors for the sake of operation economy.

(c)  As Ninh Binh thermal power plant provides unfavorable conditions from the aspect
«of environmental protection, it is, therefore, not recommendable to provide measures
to rejuvenate any of its components to prolong its service life. This unit is being
used for phase modification to coordinate pawer systems, and it is recommended
that its .decommissioning should be very seriously considered following ~the

~ commissioning of Pha Lai II. ' S ' '

(d)  Itis difficult to make speedy decisions on the Pha Lai thermal power plant regarding
' the energy-saving measures {0 apply because: - S N ‘

. Although it has been inbperaﬁon for ii_t_tlc_: more than 10 years, as the equipment
has niot been well maintained, a certain investment is now required for repairs
and modifications. - ' o ' ' ' :

e . The simulation shows that the contribution of Pha Lai to the overall power

" generation and supply capacity will be.reduced sharply with the commissioning

- of Pha Lai Il Furthermore, depending on the scenario of the nation's electric

power development plan, it may still b utilized as part of the peak power supply
“capacity, evenin 2010. - ‘ . :

¢ From the s't'an'dpoint' of the cmpl’oyménf: of 2,400 operators'and maintepance
service people, its permanent shut-down should be linked to the plans for Pha Lai

In conclusidn, the. pending question for the Pha Lai thermal power plant is how rmich '
longer the plant should be kept in good order and what should be done to prolong its

-service -life  to meet the requirement, rather than what should be done about the
cnergy-saving measures for it. - Retaining Pha Lai thermal power plant as a viable entity is
a matter of future discussion from the aspect of the power supply potential capacity in -

Vietnam’s northern region.
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Average ‘thermal efficiency and station service power expected - of a new thermal
power plant

. Avetage thermal efficiency is a highly effective factor in energy-saving measures. Fora

new thermal electric power development plan the goals for average thermal eﬁimency are
set as follows: ,

| Average thermal efficiency Annual avallablhty factor
S (%) : - (%)
{Coal therinal . o 34.0 S - 70
“{Gasthermal ' 360 - o 80
Combined cycle thermal |~ 450 ~ 80

(Year 1991 1995 | 2000 | 2005 | 2010

From the simulation (in the case of SS/GS); Vietnam’ s national annual alverage thermal
efficiency was assumed as follows:

Efﬁciency-(%) 27.'0 270 | 315 " 40.'5 371

_As the above shows the national average thermal efﬁcxency is expected to rise
dramaticaily in line with the introduction of new power source '

' Based on the 'above it is'seen'

@ As hlgher plant efficiency, aimost all newly-bullt power plants have been kept

running at high operation rates from the very commencément of their commercial

* operations. And hydroelectric power, which prowdes low power generation cost, -

- serves as the source of the base and peak supply of electricity. The obsolete thermal
plants will gradually retire and become peak power suppliers as their availability
factors diminish. This will constitute the niost economic power development system
‘as a whole, directly contributing to the encrgy-saving policy of the country,

(b}  As base opefatlon cannot be expected of the coal-fired power stations in the north
throughout the 2000s, it is already necessary at the design stage to consider daﬂy
start-stop operatlon from an energy-savmg perspectwe

{c) The combmed-cycle thermal power plants, when made available, should become' a
- . significant factor in expanding the power supply with relatwely mexpenswe cost
performance

() Ways to economize the station service power of a new thermal power plant will be a

‘maiter of future development. In the course of developing the constructlon plan it
_can be taken into conmderatlon from the deSIgn stage :

Reduction in diesel 0il consumption

It is impossible to consider energy; aving measures n diesel power generation without
- . referring to the completion of linking the 500 kV lincs between. north and south thereby

enablmg a north/south exchange of electric power,
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11.1.3

First, we refer to the benefit received by the central region of Vietnam. Prior to completion

of the system, the areas which required electric power the most in the central region mainly

_depended on a direct supply through the transmission line from the Hoa Binh hydropower

plant, more than 500 km away. -This made it difficult to maintain high power supply
reliability, with voltage drops and equipment deterioration occurring in both the
transmission and transforming facilitics. With this, as the transmission system at large in

- the central region was not well organized into a working network, it was unavoidable to
‘depend on a multiple number of diesel power generation units in dispersed locations,

despite the inevitable high cost of that power gencration.

The linkage of a 500 kV transmission line was completed in mid-1994. This resolved the
problem of voltage and frequency drops and that of the absolute amount of electric power
supply capacity for Da Nang.: In addition, a new substation at Plei Ku provided the
keystone for power: distribution in the three provinces .in the central highlands. The
planned extension of a 220 kV transmission line to Nha Trang located on the eastern
seaboard to be completed by the end of 1995, along with the commissioning of the Vinh
Son hydropower plant at the end of 1994, marked a very distinctive improvement in the
region’s power supply. situation. c : :

In the south, howeve’r,__fbr many_'years there had also been a problem of power shonage
due to the absence of newly initiated power development plans. This was also temporarily
resolved through the commissioning of the 500 kV interconnected transmission line.

. Now that changes have recently taken place in the mode of power demand and supply in

the central and southern regions, it is expected that a new-pattern of power demand and
supply will emerge, including the establi_shment of EVN. '

Here, we estimate the energy-saving effect to be achieved by reduction in diesel power
generation in the central region and subsequent reduction in fuel costs.

Conditions  Annual energy 250 GWh (equivalent to 1993 value)
Averaged efficiency o 30%
Fuel cost - 320 US$/k!
60(kcal / KWh i

AnnuaiCost = 860(keal / )

x X250GWhx320(US$ / k£)
030 9.200(kcal / )"

= 78,000k ¢ x 320 U$/k¢ = US$25 million

As a power supplier, diesel power géncration rapidly lost its importance as the Da Nang
and Plei Ku 500 kV substations began commercial operations in October, 1994. This will -

" result in a sharp reduction in actual fuel costs, much more so than the fuel cost estimated

by the above calculations. -
Measures.

(1) As described, of the exisiting thermal power plants, good results can be anticipated
_from the Pha Lai coal-fired thermal power plant and a new sct of gas-turbine
thermal power plants, from the standpoint of energy-saving measures. However, -a

* high availability factor can no longer be expected from the Pha Lai coal-fired .
thermal power plant. Therefore, rather than planning energy-saving measures for its

- 11-7..._...
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3)

4

(5)

components and facilities, it is recommended that efforts be focused on improving
the overall availabll;ty factor of the entire system, in which the installed capacity
of the power station in question will be gradually and systematleally replaced with
that of new power-generatlon umts

The effective operatlons of coal- ﬁred thennal power plants can be reahzed through
" (1) Reduced heat loss, and heat recovery, (2) Maintenance and improvement of the

thermal efficiency of the steam cyele, (3) Reduction of station service power and

auxiliary steam. However, for the existing coal-fired thermal power plants, it is not

judicious to make plans requiring major modifications or changes to installed
equlpment and components as low availability factors are predlcted for these

' 'Ihere will be no room for further unprovement of the extstmg ml-ﬁred thermal

power plants as they are very well operated and mamtamed

1t is essent1al that new thermal power plants be equlpped w1th highly eﬁic:ent
- components. Done properly, this results'in high efficiency and high energy-saving.

Especially, making a combined cycle system out of any new power plant and taking
full advantage of its gas turbines, would lead to higher power—generation efficiency, '

~ ‘which would also be highly effective from the energy-savmg aspect

Refer to the Appendlx regarding efficient operatlons in practice and examples of
efficiency u'nprovement through modxﬁcatxons and alteratlons ina eoal-ﬁred power

- plant.



Table 11.1-1 Energy Efficiency of Thermal Power Plant in Viet Nam

Averaged | Annual Plant | Station Service | Commissioning
Efficiency (%)* Factor (%) (%) Year
Pha Lai (Coal) -~ 27 39 (V90 - 192(193) ‘83 ~ 86
Uong Bi(Coal) 18 ' 25 ('90) 22.8(93) R
Ninh Binh (Coal) | 17 ] 30(90) 16.7 (*93) 174
TraNoc (Oi) | 33 60 ( *90) 62 V5
B Thu Duc (Oil) 33 | 46(90) 67 166, VT2
Diesel (in Center) N.A 25 . 2.3 . -
New GT (Thuduc GT) | . - N.A. _ NA, 1.3 -
. (Ba Ria GT) - . _ '
Takasago(Coal)** 38 70 4.1(94) 168
* Estimated by JICA Study Team -

** Excludes own use for desulfurization/denitrofication units

oo



11.2 Energy Conservation in Transmission and Distribution System
11.2.1 Losses in Transmission and Di.etri:butien'Syetem -

(1) Transmis_eion and Distribution (T & D) Loss in Vietnamese Power System

Present situation of T & D loss in the Vietnamese power system is described in Clause .

3.43. According to the third Master Plan, the 1993 T & D loss factor and station service
ratio of whole Viet Nam and of each power company are as given below: .

T & D Loss Factor Station Service Ratio

_ (%) ' (%)
Viet Nam 19.9 R
Northern System 20 . _ : .8
Southern System 20 _ ' 3

Central System 18 ' 7

The above T & D loss consists of ohmic Joss in lines, transformer and other equipment
loss, ete., and commercial loss, illegal use, pilferage, etc.

2) Comparison with Other Countries

The T & D loss factor of the Victnamese power system is considerably high compared
with actual figures of other Asian countries, including developed and developing countnes,
as given below:

Country ' T & D Loss Factor (%)

Viet Nam (1993) _ 19.9

Japan (1993} 57

Korea (1991) 5.6
Taiwan (1992) 6.3

China (1991) 8.2

Thailand (1991) 9.3

Indonesia (1991/92) ' 14.8

In Japan during the period from 1951 to 1960 the average T & D loss of the power

companies had decreased from 25.3% to 11.4%, less than a half, due to the raising of HT

distribution voltage from 3.3 kV to 6.6 kV, use of insulated wires for the distribution lines .

and resultant increase in secnonal area, and other 1mprovements '
11.2.2 Conservation Potentials and Targets’

‘The prmmple of "the lower the better" is self ewdent forthe T & D loss. However every loss
reduction measure will cost a certain amount, and there must be a certain limitation in ‘actual

execution. For a 5000MW power system (roughly corresponds to the Vietnamese power system of
year 2000) 10% reduction in T & D loss corresponds to a 600MW (mcludmg 20%. system :

1110

g‘-‘: i,
L



BTG AT T T  m r

reservation) power station. Various loss reduction measures shail be realized taking into account

€CONOMIC merits, .

For final decision of each individual measure, an economical justification must be confirmed for
each case. However, taking into account the actual situation of similar developing countries, it is
considered to set a target to reduce the T & D loss within the plan period from the present 20% to
around 10%, a half of the present loss and roughly corresponds to the present Thai Value

1'1 2.3 Measures

Taking into account the present situation of the Vietnamese power system, the following measures
are conceived to be appropriate. ' :

M

®

Long Distance Transmission’

The present situation of the power supply in the Northern Region, too much dependence on
the Hoa Binh hydropower plant, results in long distance transmission to the consumption
centers and causes Jarge transmission loss. Such situation can riot be averted as the
generation cost of this power station is low. The future implementation of the Son La

- hydropower project will also create a.similar problem. Similar problem will arise also for

the Yaly hydropower plant of the Central Region. In deciding the sites of constructing
power plants proper distribution’ of power: sources to avoid long transmission shall be
taken into account. :

Power loss in long 110kV l_ir_le's can be curtailed by converting to the 220kV supply. In
extension of the 220kV system to load centers supplied with 110kV lines, proper
procedures such as power flow studies, economical justification, etc. are necessary.

Proper Sel_ccﬁo_n of Line Conductor_. Sizes

The most appropriate conductor size for a line shall normally be determined as the result
of economic evaluation, so as to minimize the overall cost through the durable length of
time. The loss value is evaluated in kW and kWh with a typical . generation cost of
standardized thermal power plant. A cost increase for a larger conductor is usually not
much compared to evaluated cost decrease by ohmic loss reduction, which is in inverse

‘proportion to the sectional area of conductor. Such a study tends to selection of relatively

large conductors.

The 220kV line conductors used in Viet Nam for major lines seem generally small if future

- growth of demand is taken into account. In 10'to 15 years time, the power demand in Viet

Nat is forecasted to grow to 4 to 5 times the present demand. Especially, for major lines
around major cities of Hanoi, Ho Chi Minh, etc., future increase in power flow in10to 15
years shall be taken into account in the conductor selection. Use of double conductors
shall also be considered in‘order not only to increase current carrying capacity but also to
decrease reactance so as to improve fransmission characteristics. Thus, the double

2 conductor line has merits not. only to large power transmission- but also to long.

transmission of large power. It is a world-wide practice to install only double conductors -

~ on the major transmission lines of 220kV and above in voltage:

- “Also for”distribution lines, economical studies and consideration-to future increase will
*result in selection of larger conductors. The transmission and distribution loss of several

percént in'developed countries has been derived from pursuit of economical merits.

-1
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Power Factor Improvement

The operating power factor of the Vietnamese power system is low, bemg 80 to 85% at the
outgoing points of 110kV feeders. Flow of low power factor power in ling cause not only
large power loss but also significant voltage drop. To avoid this problem the power factor
must be improved as far as appllcable _

It is a usual practice to install static capacitors for improving the system power factor at

" substations and at consumer ends.

s At substations, static capacitors are usually connected to the tertiary windings of main
transformers (case of Phu Lam 500kV substation), or on secondary side bus (case of
the Southern System of PC2 for the Mekong delta arca). The unit capacity of static
capacitor shall be decided so as to limit variation of bus voltage due to switching of
unit capacitor within a predetermined range. In Japan, this limit is 2%. For Viet Nam,
an appropriate limit shall be selected. ' S

.. For power system management 1t is more preferably to improve power factor at the

distribution ends at consumers. It is not practical to install static capacitors at smali
general consumers, and it is recommended to request large consumers to install static
capacitors so as to improve the receiving power factor to 90 to 95%. In Japan, such
improvement of power-factor is included in a supply contract. - '

* As a policy, it is desirable to promote use of high power factor appliances by attaching
static capacitor and other means, Actually in Japan, only high power factor fluorescent
lamps can be sold-and used, It is noted that this measure results in some cost by users.

Appllcat:on of ngher Distribution Voltage

The MOE decided to adopt the future distribution voltage of 20kV covering the whole
country. - Unified application of higher distribution voltage results in reduction of
dlstnbutlon loss with sacrifice of equipment cost.

The existing dlstnbutlon voltage of 10/6kV combmed with 35kV system in the north and
15kV in the south will be upgraded to the nation-wide 20kV. However, 35kV systems will
be applied partly for long distance power dlStI’Ibllthﬂ in mountainous areas, '

Length of High Voltage Dlstributlon_Lmes

In the Vietnamese distribution system, length of high. voltage distribution lines. i's'very long,

“This causes large ohmic loss and voltage drop. The reduction of line length can be

attamed by increasing the number of distribution substatxons in a certain area.

Use of Insu_Iated. Condu__ctors for Low Voltage Distr_ibution Lines

" For low voitage lines in city areas, bare condoctors are still used thoﬁgh the gradual

conversion: to PVC insulated conductors is progressmg Together with relatwely low
installation, this makes power pxlferage easy. '

‘ 'I'he low Voitage system ‘near consnmers shall have such constructlon $0. 1llegal power

consumption is not possible. Any addltxonal cost for such 1mprovement wxll be covered by-
reduction in pﬂfcraz,c ‘

IR DI



Thus actual reduction in the T & D loss will be able to be achieved through combined

operation of various measures as mentioned above depending on economic feasibility.

Measures to improve quality of electricity supply (supply voltage and frequency) and

reliability of supply (chance of supply interruption) also contribute to reduction of the T & .
D loss. Each measure will require some cost for exccution, and it is required to find out

the most cost-cffective measures and carry them out one by ong.



11.3

11.3.1

(1)

Energy Conservation in Final Consumption Sector

_ _Composition of Electric Power_Consumptioh and Electricity Intensity

Composmon of Electric Power Consumptlon o

As already described in Chapter 3, electric power consumptlon in Viet Nam centers on the
industrial and residential / commercial sectors. Of 1994 records (9,198 GWh), industrial
demand occupied 44%, and residential/commercial. demand 41%. Among others, non-
industrial, agricultural, and transport sectors accounted for 8%, 6% and 1%, respectively.
‘Thus, major targets for energy conservation are the industrial sector in the first place, and
the residential / commercial sector in the second.

(a)

(b

Industrial sector

Table 11.3-1 shows electric power consumption by major industry (composition of
power consumption in Viet Nam) in 1992. It is noted that cement manufacturers
accounted for 15.8% of overall industrial electricity consumption, followed by food
manufacturers at 14.3%, textile/apparels at 14%, and chemicals at 12.3%. By :
region, the Northern region is characterized by heavy chemical industries consuming
more than 70% of region-wide electric power demand for industry. In particular,
cement manufacturers hold a prominent share. In the Southern region, where
manufacturers such as foods and textiles hold massive shares, the ratio between

heavy chemical and light industries is put almost'at 50:50.

Judgmg from these sxtuatlons industries having h1gh conservation potenuals can be
narrowed down, as suggested by common knowledge, to the four mdustncs of
cement, chemicals, steel and paper/pulp

'Residential { commercial sector

Table 11.3-2 shows electric power consumption in the residential / commercial
sector. The data on the Central region are not available. But, because electricity
consumption in this region is limited, with its consumption patterns akin to those in
the Southernh and Northern regions, the sub-totals shown in the table seein reliable
enough to represent nationwide trends. General houscholds consume 75% of
residential / commercial electricity consumption.

In Viet Nam penetration of household electric appliances has Just begun, and thelr
diffusion ratio stay low still. According to IEV, in Ho Chi Minh City, where the

country's highest ownerships are supposed, major e¢lectric appllances owned by o
every 100 households numbered as follows (1993},

Radios " 37.4 units (incl. radlocassettes 25.6 units)
TVs . 22.5 units (incl. color TVs 9.2 units)
Electric fans 42.2 units 1
Refﬁgerators .4 l units

Excluding electno fans, the dxﬂ’usxon ratlo above are comparable to correspondmg
figures registered in the 1960s by industrialized countries such as Japan and France.
Calculating back from apphance by-apphance electnc:ty consumpt1on and the
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- diffusion ratio in industrialized countries today, roughly 80% of electricity currently
consumed in Vietnamese general households is estimated to be bound for lighting.

Namely, the greafer part of residential cicetricity consumption reflects lighting .
demand. '

From now onward, the share of lighting demand is likely to shrink rapidly, with a
growing number of household electric appliances in use. Taking today's Thailand as
an example, lighting demand accounts for 31% of commercial demand and 21% of
residential demand, as shown in Table 11.3-3. Thus, the share of lighting demand
in Viet Nam is likely to near the Thai pattern in the years to 2010. In relation to
electric appliances, commercial-use airconditioners are likely to claim a higher share

in total electricity consumption.

: Eléctricity Intensity by Sector

As in the preceding one, this section deals with both the industrial and residential/

(a)

: .I('b)' :

- commercial sectors.

Industrial sector

List_éd beloﬁ.'r'is_ electficity "intensity. in prodﬁcing basic industrial materials in Viet
Nam (in 1992) according to IEV. N

- Elegtricity intensity (KWh/ton)

- Steel ' o 1,900

Chemicals/fertilizers - ' 120
Paper/pulp - © o 71,200

Cement _ 150

Because electricity - intensity in manufacturing sectors differs depending on

- manufacturing processes in use, simple comparisons should generally be prohibited.

Nonetheless, it is interésting to se¢ Japan's electricity intensity in producing
representative materials (kWh/ton). cement 110, BF pig iron 32, electric pig iron
7178, BOF steel ingots 41, electric-furnace steel ingots 485, crude steel total 187,
hot-rolled steel products 192, machine-made paper 771, paperboard 490, pulp 787

' (F‘Y, 1994 records, from Outline of Electricity Supply and Demand).

For instance, if put to- a simple comparisor_i with : their Japanese industrics,
Vietnamese cement makers, the most electricity-intensive industry in this country,

. _could save their energy needs by more than 30%.. Paper/pulp producers and steel-

makers: could have even  greater conservation potentials than the cement
manufacturers, . However, before discussing how much electricity is needed for

' producing a ton of basic materials in Viet Nam, it is essential to conduct fact-

finding surveys in detail. In the days to come, additional examinations need to be
made based oni such detailed survey results. - S '

-R@sidéntidllcpmmeréial sector -

" Listed below is area-by-area electricity intensity in the residential/commercial sector

., {source; IEV). - -
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Houschold - Publi¢ fagilities
SR kWh/household/vear)  '(kWh/capita/year) .
Industrial cities o 1,600 : 100

Towns . ' 900 S 25
Remotely-situated towns : 670 15
Communities in the delta river © 500 13
Communities in central part 380 o 10

~ Communities in mountaing 3000 0 10

Common to both general households and public facilities, those located in major

~ urban areas obviously and naturally are electricity-intensive, but the problem is that
high electricity intensity can not always be counted straightly as a high energy
conservation potential. It is because penetration of household electric appliances is
under way primarily in urban areas, where mcreasmgly growing _électricity
consumptxon is hkeEy

Speaking of the resldentiallccnunercial sector, electricity consumption per
household keeps growing in parallel with improving economic levels regardless of
countries, whereby . improvement. of intensity can hardly be hoped. = Following
Thailand as an example, the share of lighting in residential electricity consumption
is expected to keep falling ahead and reach around 30% by 2010. The remainder
will be consumed in running housechold electric appliances.

- Accordingly, it is energy efficiency of electric -appliances, which no doubt will
become popular ahead, that directly links to energy conservation potentials. As for
commercial demand, the most crucial is energy efficiency of room airconditioners

- newly mstalled ahead..

11.3.2. Conservation Potentials and Targets . -

Conservation Potentials

While Vietnamese electric power demand is likely to surge in the years to 2010, the -
- country can have considerable conservation potentlais dependmg on conservanon policies

in practice.

Looking at conservation potentials by sector, energy-intensive industries, including cement, -

chemicals, steel, paper/pulp, are focused on first in the industrial sector. . Detailed fact-

* finding surveys are essential in examining how much electricity is consumed in producing

a ton of basic industrial materials in Viet Nam. 'As far as cement producers are concerned,
the industry could trim its energy needs by more than 30% judging from what have been

" achieved by their counterparts ‘in industrialized countries. - As for the heavy chemical

industrics mentioncd above, part of problems can be solved by introducing up-to-date
facilities when new plants are built. If the cement, chemical; siecl and paper/pulp
industries have an energy conservation potential of 30% each, their combined conservation
potentials in the industrial sector could be put at 13%, as the four industries account for
about 44% of industrial electric power consumption. In such light industries as foods and

textiles, largely consisting of small/medium firms, conservation potenttals greatiy depend
- on what conservation policies and incentives are taken. Overall, the industrial sector is

estimated to have an energy conservation potential of around_"l_S%.'
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11.3.3

1)

“ The residential/commercial sector has conservation po_'téntial of an estimated 10%, though

depending on energy efficiency of airconditioners, refrigerators and office/information
machines in use and that of modern appliances to be introduced from now onward.

Thus, assuming that the industrial sector could save its enefgy needs by 15%, and the
residential/commercial sector by 10%, an overall energy conservation potential overall
would be 13%. : : '

Targets.

As already mentioned, Vietnamese energy conservation potential is estimated around 13%
when sector-by-sector potentials are added up. Ifan electricity conservation target is set at
10% of electricity demand projected this time (base case) and successfully achieved,
conserved electricity would amount to 1,863 GWh as of 2000, and 5,595 GWh as of 2010,
In order to achieve this target, a lot of effort is needed at public and private levels. In
comparison, Japan's cement producers slashed their electricity intensity by 14% (fuel
intensity by 15%) during the past decade. .

Measures

Industrial Sector
In this sector, industries having massive conservation potentials are cement, chemicals,
steel and paper/pulp. To help their production plants save energy, the industrics need to

take relevant measures from both aspects of equipment and management.

Introduction of new:equipmeht, if any, requires f‘ollowing stéps which involves a broad

 range from production processes to operating know-hows and specific machines/tools.

To grasp energy balance of existing equipment. _ _ _
» To decide the scope of equipment to be improved, an_d set energy conservation targets.
» To examine options to help achieve the conservation targets;

" Process modifications :

Improvement of operation

Improvement of performance of independent equipment -
+ Designing/manufacturing or ordering outside Co

Shakedowns to demonstrate equipment and operating know-hows.

In regard to such independent equipment as pumps and fans, those widely in use can be

~ employed. As for latf;st'technology—based equipment, to introduce forcign technologics can
" be a'viable option. ' o

Onthe other hand, energy'inahagement can involve the following: - '

o To sct conservation targets in terms of fuel/electricity intensity, and use them as
indicators in energy. management. _ . e o

e To form energy management divisions, and appoint responsible staff for-energy
(electricity, heat) management. o SR ‘

e To analyze the management indicators regularly, an_didcntify good results and/or

~ problems of energy conservation. -
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+ Education/enlightenment of employees on errergy conservation

To establish this sort of system, it is recommended to - prosrrde every - major
equrpment/proeess with a voltmeter, an ampere meter, apower-factor indicator, etc.

Given that to implement energy-saving measures in the industrial sector involves huge
equipment investment, financial aids and tax incentives need to be considered.

Residential/commercial Sector

In the resideéntial/commercial sector, where energy-gulping factors are expected to become
increasingly rampant, conservation measures in the commercial sector will be a matter of
greater importance. Therefore, in order to advance energy conservation without sacrificing
the service orientation, it is necessary to encourage construction investrment and improve
energy: efficiency of a building overall through mtroductlon of more eﬁicrent air-
conditioners, etc. than now

In the residential sector, penetration of energy-efficient electric appliances is essential, and
relevant conditions must be arranged to prompt introduction of such appliances. For
instance, standardization of (or to set standards for) lighting equipment, air-conditioners,
etc. can be viable.

The following action programs are considered to be useful for the energy conservatron in mdustnal
and commercial/residential sector.

)

Master Plan for Energy Conservation

To achieVe energy conservation requires powerful policy measures to cover all the fields
concemed, including the industrial and residential/commercial sectors.  Then,
comprehensive conservation policy measures must be hammered out based on detailed

fact-finding surveys on actual state of energy consumptron At least it is necessary to
- grganize following indexes.

(a) Industrral sector (by manufacture) :

Consumption per GDP .or energy intensity per I[P (Inde‘c of Industnal Product)
(kcal/dong), electricity intensity (kWh/ton), fuel intensity (I'OE/ton), overall energy
intensity (Kcal/ton), process flow and electricity/heat balance diagrams, - -

(b)  Residential sector (urban and rural areas') .

Intensity (Kcalfhousehold) by energy source (electrrcrty, town gas LPG kerosene
coal), and by use (space heating, cooling, water heating, cooking, power source),
diffusion rate of household energy - consuming equipment (units/100 households) .
eﬁicrency cf such equipment. : .

(c) Comm_erclal sector :

Energy consumption unit/floor aree (KcaUm2) by_euergy saurce and by’ use.

In order to collect these indexes, it appears necessary to selcct model drstncts and”
conduct momtormg surveys there. Such survey results wrll enable Judgmg energy "
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conservation effects and decide priorities in investment, while allowing to produce

. viable recommendations on how to organize necessary legal system.

(2) . Demand Side Management (DSM)

(a)

(b)

Responses to leveling off peak power are not merely important in stabilizing electric
power supply during peak hours but also, through effective use of generating
facilitics, lead to conservation of energy and resources in a broad sense.

To this end, it is worthy to consider the introduction, into the industrial sector, of an
"eleciricity supply/demand adjustable contract system,” which evaluates load
leveling-off efforts through load control during peak hours and/or load shifis, well-
planned equipment operations/repairs, “heat-storage-based operations, etc. A
discriminating electricity rating system "by time zone" to have price-induced effects
is a viable option as well. ' '

In the residential/commercial sector t0o, it is necessary to examing the introduction

of some systems to evaluate load leveling-off efforts by hotels/department stores and
the public sector, as well as employment of by-time zone discriminating electricity
rating. - :

To set energy conservation targets/ and guidepost and to preparc DSM programs for
achieving the targets appear effective not merely in leveling off peak power but in
prompting energy conservation itself. Lately, electric utilities in ASEAN countries
have hammered out, or started examining, DSM programs, which are as
comprehensive as including sector-specific investment plans, standardization of
equipment and incentives.

3) Promotion of Energy Conservation Moves -

(@

(b)

Importance of an energy conservation campaign is twofold. For one thing, it is
designed to help users utilize electricity well without wasting it. For the other, it
helps produce surplus electricity to be supplied to comimunities/housing not yet
benefited by electricity. : ‘

To this end, it is necessary to establish an equipment modernization
diagnosis/guidance system to check electricity-related equipment in individual
sectors, and introduce credit/subsidy systems to- help finance equipment
modernization. It is also needed to win sympathy among the public through far-
reaching PR efforts via mass media. : :

An energy conservation campaign must be in advance with utmost care. For
instance, it appears viable to provide incentives to prorapt replacement of household
electric appliances and information/service-related clectric machines with newest
models as much as possible. To encourage switching of conventional. household
illuminators to fluorescent lamps ‘is practical too. Fluorescent lamps, priced at
10,000-20,000 dongs a piece, are much more expensive than clectric bulbs available
only for 400-2,800 dongs a piece. A system needs to be established to enable users
to evaluate worthiness of fluorescent lamps from a wide range of elements from’
electricity rate to light-source efficiency and the number of useful years, along with '
information/PR provision. -



() An energy conservation campaign can’ produce successful effects only when
concerted efforts arc made at public and private lévels. An organization to act as
the prime organizer is also needed. Branch offices of local governments and
transmission/distribution corupanies can provide PR publications and information to -
their local communities. '
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Table 11.3-1 Composition of Power Consumptlon in Industrial Sector (1992)

_ (Unit; GWh,%)
: North South Center Total  Share (%)
Mining/processing : %974 0.0 4.8 102.2 3.27
Marnufacturing
Pig iron/steel _ 152.6 0.0 132.5 285.0 9,12
Non-ferrous metal 215 2.9 18.3 42.7 1.37
Construction material (Cement) 410.7 19.0 64.0 4937 15.79
Chemicals/fertilizer 187.3 26.1 {704 3838 12.27
Machinery B 140.9 15.1 143.8 2998 959
Wood processing/paper/pulp 205 6.9 177.1 204.5 6.54
Food processing : 575 372 - 3520 446 8 14.29
Textile/glass/lether’ 191.0 . 588 - 1875 4373 13.99
Water service 70.4 27 139.0 232.1 742
Others S 111.6 - 1.3 797 1986 6.35
Total : . 11,4615 1960  1,469.00  3,126.5 100.00
Source: IEV

Table 11 3-2 Composut:on of Power Consumptlon in Residential Sector (1992)

_ {Unit: GWh,%)
o North South Subtotal Share (%)  Center
For household use 6997 - 7686 1,4682 7543 NA
Lighting if official/public places 197.6 214.0 4116 2114 NA
Others 0.0 66.8 66.8 3.43 NA
“Total 8972 1,0494 19466 10000 2199

Source: 1EV

Table 11.3-3 Dlstnbutlon of Electricity Consumption by End Use in Thailand

(Unit; %)
Total Lighting ~Air Cond. ‘Refrige- Heating/  Motors Others Total
100 rators Cooking
Industrial ' '
4610 - - 80 10 100
~ Commercial - _— '
29 - 31 46 - . - - 23 100
Residential . | ' . _ ' . _
25 21 6 .2 24 g 28 100
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CHAPTER 12 EXAMINATION OF ENVIRONMENTAL PROTECTION PLAN -

In consideration of features of the Master Plan Study as well as to ¢xamine the entire configuration
of environmental protection plan of the country, the following study items have been covered under
this chapter. Based on results of the study, reconunendatlons are also prowded for makmg
improvements in fumre

(1)  Environmental policy and institutional framework of the country

(2) Nature and social environments of the country

(3)  Present situation of environmental considerations under hydropower projects

{4)  Present situation of environmental considerations under thermal power projects .
(5) . Recommendations for enhancement of environmental protection in future '

Two case studics have been carried out for each item (3) and item (4) above respective!y.
The following Sections 12.1 to 12.4 pr0v1ded the summary - of the study results. Findihgs and

recommendations are sumunarized in Section 12.5. For more detailed information, data and
descriptions, it is recommended to refer to the Appendix prepared for this Chapter 12. ‘

121 Ehvrronmental Policy and'lnstitutior;él Framework_ of Viet Nam

As a startmg point. of environmental c0n51deratrons for natronal sustamable developments in Viet

" Nam, an action plan was prepared by Viet Nam State Committee for Science (SCS) in August 1991

under co-operation with -United ‘Nations . Development . Programme (UNDP), United Nations
Environmental Programme (UNEP), International Union for the Conservation of Nature (IUCN) and

the Swedish International Development Authority (SIDA). - The contents of the plan was described

in detail by a document titled "VIET NAM National Plan for Environment & Sustainable
Development, 1991-2000, Framework for Action” (NPESD). As an important part of the action
plan, the following items were stipulated in co’nnection with instrtutrona] frameworks:

‘o Establishment of central and provingial environmental authontaes
~ + Development of environmental policy, law and regulations

« Development of environmental impact assessment process

+ Establishment of sustainable development strategies at sectoral level
~» Establishment of monitoring frameworks and strategies-
"+ Data collectlon mformatron management and networking

- In line with. the action plan the Mrmstry of ScrenCe, Technology and Env:ronment (MOSTE) was
 established in September 1992. Based on recently issued document titled "Environmental Problems
- and Waste Settlement" (IEV 93/G81, June 1994), it is said that MOSTE currently has twelve

departments with ‘a total ‘staff of ‘about 2,000, The Department of Enwronment wag recently
renamed as Natlonal Enviroamental Agency (NEA),

',In parallel with. the estabhshment of MOSTE, "Viet Nam's Environmental Protection Law"
'(heremaﬁer called “the Law") was prepared and put into force in January 1994. The Law

constitutes the natlonal basic policy, philosophy and requrrements for environmental protection and

for. achieving sustamable development of the country. As an 1mportant part of implementing the

‘Law, a temporary’ Guideline for Environmental Impact Assessment (EIA) of Techno-Economic
- Projects (hereafter called Draft EIA Gurdelme) was also prepared in' September 1993, The Draft
* EIA Guidsline defined various importani aspects of EIA process and requirements. It was reported
. later that the Guideline had become formal in October 1994.



In addition to the above, MOSTE had gathered, readjusted and systemized a number of existing and
available criteria relating to the environmental protection, and summarized them into a handbook
called "Provisional Environmental Criteria”.  The Criteria was published in 1993 and is expected to
be referred to by various sectors, provinces and socio-economic establishments until some kinds of
formal criteria or standards are prepared. Besides, the Councll of Ministers issued a decree in
~ January 1992 and strpulated a list of protected rare and preclous forest plants and animals. ~ A list
of special forest areas was also prepared which would be considered as envrronmentally preserved '
areas,

The. following is the list of environmental laws and’ regulatrons aiready issued by the central
government: :

08 “Environmental Protectlon Law" of Viet Nam, January 1994 : '
() "Temporary Guideline for EIAs of Techno-Economic Pro_rects September 1993. (It became
formal and effective on October, 1994) .
(3)  "The Decree on Protected Forest Animals and Plants", January 1992 .
{4)  "Provisional Environmental Cntena" 1993 :
{5) ~"Land Law", July 1993

On the other hand, the People's Commrttees of most provinces and blg cities like Hanoi, Ho Chi
Minh City and Hai Phong have also sct up their own Environmental Committees (ENCO) to be in
charge of and responsible for environmental protections on the level of each province and city. In
some provinces, the name called Committee for Science, Technology and Environment (COSTE) is
used instead of ENCO. In any case, ENCO or COSTE is responsible to the People's Committee
for the protection of environment at the province and city level. Based on available information
. obtained under the current survey, it 1s'’known that most big cities like Hanoi and Ho Chi Minh, and
some provinces like Dong Nai and Ba Ria-Vung Tau have already established their own
envrromnenta! reguiatrons and standards and started env1ronmental momtormg activities.

For more detalled desr:nptrous of the 1aws and regulatlons refer to Appendm

12.2 Natur_e and Social Environments of Viet Nam

Viet Nam is geographically located at east side of Indo-china Peninsular, with an area of 331,111
km* which is about 87.7% of the area of Japan, and within the boundary of between the north
latitudes of 8°307 and 23°23', and east longitudes of 102°107 and 108°50", Therefore the entire
area of Viet Nam is located within the tropical zone of the northern hemisphere. Neighboring
countries are China in the north, Laos and Campuchia in the west, East and south sides are
facing the Eastern Sea, the west side the Pacific Ocean, Total distance of the coastlirie is about
3,260 km. There are numerous smail 1slands dxstnbuted along the east side sea.

Topographrca] structure is dwerse in Viet Nam. Itis composed of. three constituent parts, nemely '
mountains, plateaus and plains. Hills and mountains cover up to three-quarters of the country.
About 85% of mountams are under 1 ;000 m hlgh and those above 2 OOO m hrgh constltute only
about 1%. :

Viet Nam has a humid tropical climate. In winter, northerlv wind blows from China which brings -
somewhat cold and dry air to northern region of Viet Nam. ' The weather of Hanoi area in- winter-
reflects this condition clearly On the other hand, northeasterly wind also blows. from Pacific
Ocean and brings. comparafively warm and humid air to the central and southem regions of Viet
" Nam. - In summer, southwesterly wind blows from Indian Ocean and brmgs humzd and warm air to
the southwcstem reg1on ‘and sometrmes to the southeastem and northern regaons of the country
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Besides, the casterly or northeasterly wind comes from the Pacific Ocean and sometimes develops
into tropical low pressure or even into typhoon, and strikes the coastline. Such wind current is
active from July to October, causing heavy rain in Viet Nam. Consequently, the:humidity is
- usually as high as 80% or more around the country in this season. S

According to 1989 statistics, total population of Viet Nam was 64.4 millions, while it was 69.9
millions in 1993, There are 53 ethnic minority groups identified, which account for about 16% of
the country's population. From population size, five main ethnic minorjties are Tay, Thai, Muong,
Hoa and Khmer groups. - - - - -

Agriculture and forestry are important parts of economy of the country. Rice is one of most
important agriculture products in Viet Nam. It is being sown on about 6 miltion ha and the average
yield is about 19 million tons per year, which is about 3.8% of yearly total production of the world
‘and roughly equal to that of Thailand. The area of forest in 1943 was about 14 million ha, but it
became about 9 million ha in 1989, which account for about. 25% of the nation's total land area.
To maintain forest resources and sustain forest environment, afforestation is an important activity
needed in the country. Afforestation along upstream of a river is also important to avoid
acceleration of soil erosion and sedimentation; and thereby to decrease possibility of floods and
maintain design life of a dam reservoir. : : '

Viet' Nam is rich in mineral resources.  Outstanding resources are coal, bauxite, chromite,
phosphate, antimony and iron ore. Limestone and marble -are also available. in many places.
Crude oil and gas are being developed and produced now in the offshore of Vung Tau.
Textile and wood processing are main manufacturing industries in the country. However, itis
 found that there are many other manufacturing industries needed to be improved and developed, such
as vehicies and their engines, steel production and manufacturing, ship building, various electric and
electronic equipment, various chemical productions and so on. These are needed for strengthening
the basis of social economic development of the country. .

For more details, 'see'the.attaChed_Appehdix. :

12.3 Pre_sent_Situationof Environmentai Consid'erations under Hydropower
' Projects )

To understand the present situation of environmental considerations under hydropower development
projects in this country, a couple of case studies were petformed under the cooperation extended by
the Forest Inventory and Planning Institute (FIPI) of the Ministry of Forestry, Energy Center of the
- Southern Region and IEV.  Da River and Dong Nai River basins were selected for the case studies,
of which the more study cfforts were put in the case of Da River. Due to time and other limitations,
the: studies were carried out based on existing and available information. Therefore, the studies
were not intended to clarify detailed present situation of environmental considerations being paid to
the hydropower development projects. However, the studies were able to provide sufficient generic
information for the study purpose. -Moreover, the studies were also able to clarify some existing
environmental issues under hydropower projects, which are not yet resolved, and what efforts are
being made to resolve the problems. On the other hand, the studies -also provided some evidence
that the organizations involved are 11 capable to perform such kind of studies, and therefore should
also be able to carry out full scale ElAs. for the power development projects, if pertinent
- organizations are involved and enough finaricial support will be provided. :

" Some key parts of the reports and cémments .are' summariz_éd below.  For details, see the Appendix
_ and_original reports {References (23) and (24)). ' :

o230



1

- 12.31 Case study on Da River Basin

Hydropower projects in Da river basin

Based on the hydropower project planning of the IEV, potential projects arc Hoa Binh, Son
La, and Huoi Quang, (if Son La would b¢ in Small or Medium size,) among which Hoa Binh
hydropower project has already been completed and commissioned.  Capacities are Hoa Binh
1,920 MW, Son La 2,400~3,600 MW, and Huoi Quang 800 MW, Concerned governimental
orgamzauons and the Northern Region are devoting their efforts to develop the hydropower

projects in this river basin as one of most important development projects in the country.

Some salient parameters of Hoa Binh hydropower plant and Son La hydropower pro_lect are
summanzed be!ow . .

(a) Hoa Binh Hydropower Plant

" Hoa Bmh hydropower plant is located at Hoa Binh provmclal town, whlch is 75 km west of
" Hanoi:  This power plant has a rated head of 88 m and is equipped with 8 power units of 240

MW each totaling 1,920 MW. In the average year, it can generate 8,400 GWh and in

abundant year, its output can reach 10,000 GWh. The power can be transmitted to the
~ whole country through 500 kV transmission line. Hoa Binh hydropower plan can also play

the roles of flood control, improvement 'of navigation coriditipn on shipping routes in both Da
river and Hong river, and increasing irrigation capacity of the river basin to the¢ Bac Bo plain.

The water surface of Hoa Binh' reservoir occupies an area of 230 km’, stretching for more

than 200 km from Hoa Binh to Son La, and it is also intended to create socio-economic
environmental benefit by the reservoir, 1ncludmg such things as- ﬁshery promotlon and
dcvelopments of tourism and recreatlon .

In 1993, the power plant has generated 4 730 GWh producmg 45% of the whole country _
power output. It is now playmg key role of power generatlon in the-country. -

~(b) _Son La hydropower project

Having 'a normal feservoir level from 180 m to 270 m for the Son La hydropower pro_|ect
(HS), three altematwes as below are under congideratton,

1) © - Large Son La {(NRL; 250 270 m) ; 3600MW

2) Medium Son La {NRL: 220 - 240 m) 2, 830 MW

3)  SmallSonLa (NRL: 180-215m): 2,400 MW

' The benefits which will be cbritributéd by SonLa hydropowér projéct afe as .be'lpw: -

» Increase ﬂood control ablhty by combmatlon with Hoa Birh reservcnr
+ Power generation

~+ Firm water supply in dry séason

+ Improvement of fluyial transportanbn ' '
» Improvement of socio-economic enwronment of the region and thcreby unprovmg
- livelihood of the- reglonal people s o
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Nature and socio-econontic environments of Da River basin are summarized in the attached
Appendix. The following provide some outlines on the resettlement issue of Hoa Binh
hydropower plant and Son La hydropower project plan. Al information here is based on the
original report (Reference (23)).

Resettlement issiie

(a) Resettlement issue of Hoa Binh hydropower plan reservoir area

The first machinery unit of Hoa Binh power plant started operation on September 1988 and the
water level of the reservoir reached EL 115 m as designed in 1991. The reservoir with the length
of 200 km has flooded 11,000 ha of cultivated land, There were about 50,000 people, with 9,000
houscholds belonging to two provinces of Hoa Binh and Son La, who had to move out of the
TeSEIvoir area. : : -

The resettlement of the aﬁ‘ectcd peéple was started in 1982 with the following three methods :

¢ Move to higher places along the riversides

o Join to live with the people of nearby surrounding counties _

o Establish new residential areas which are far from the reservoir area (move to other
districts in the same province or other provinces)

The resettlement plan and compensation. were made, and the plan was implemented step by
step. However, those steps were not done well in the course of the implementation due to
incompieteness and not being realistic of the plan. Mistakes and modifications caused a lot

~of difficultics to the inhabitants and also to the government. . The compensation amounts

were calculated based on the properties flooded, but unit prices were those decided by the
government which were not equal to or sufficient with the market prices and further the

-payments have not been made in due time.

According to the data of Da River Studying Committee of Hoa Binh Pr_bvince, there are now
1,500 houscholds with 8,299 people moved from the reservoir area lacking land to cultivate

“and being in the need of moving again to another area.

One of the most thory questions is to provide job opportunity to the resettled people. In the
areas where there is no job opportunity to the resettled people, the resettled people have to
remove to other places. Some disputes on the land using right occurred between the new
immigrants and the local residents due to lack of prior plan to avoid such problem.

At the time of the ‘case study, the above issues have h_ot yet been resolved, The local

: -authority and Son La province government are requesting Central Government to. provide
" financial support: to resolve these problems, so ‘that the resettled people can have stable
- livelihood and thereby the whole local society can enjoy the benefits from Hoa Binh

hydropower plant which is onc of the most important national projects currently completed. :

(h) Resettlemé'nt issue of Son La Hydropower Project.

The reservoir of Son La hydropower project will tlood up to ten districts and the capital town
of Lai Chau province. Among the ten districts, seven of them belong to Lai Chau province
and the other three bel_or'_ig to Son La province. The names of the districts are as below !
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o In Lai Chau province : Lai Chau capital town, Muong Lay, Sin Ho, Tua Chau,
' o : Tuan Giao, Muong Te, Phong Tho
- e - In Son La province : Muong La, Quynh Nhai, 'I'huan Chau-

In case of the flooded reservoir level of EL 260m, there will be 233 vnllages ﬂooded In case
of the flooded level of EL 220m, there will be 183 villages flooded. -

1)  Estimated popolétion to be removed

| Considering natural increasing rate of population, the total population to be removed in
the years 2,000 and 2,010 is estimated as below:

a)  In case of flooded reservoir watér lovel of EL 220m

« In the year 2,000 : 105,170 people with 17,786 households
+ Intheyear 2,010 : 137,300 people with 24,185 households
b) Incaseof ﬂooded reservoir water level of EL 260m

“+ Inthe year 2,000 : 142,860 people with 24,190 households
~ + Inthe year 2,010 : = 185,550 people with 32,951 households © -

) The locations to where the affected inhabitants would move -

At the time of the case study, no detalled mformatton was avaliable regardmg the

resettlement plan or program. However, some figures showmg the locations to where

the affected people would move were obtained. " Some figures attached in the
*"Appendix show the locattons and directions of the immigration.

3} - Short comments on the resettlement issue

It is not clear at this moment if a certain kind of resettlement plan or program has been

studied or established for the Son La hydropower project plan.. However, it is

recommended that the project owner, concerned local and central governmental

organizations will fake the case of Hoa Binh hydropower plant as the lessons learned
and prepare a detailed and realistic resettlemeént program during the feasxbihty study of
the project. - The rescttlement issuc is cssential not only to successful achievement of
the project but also to the improvement of the local socio-economic environment.

12,3.2 Case study.on Dong Nai River Basin _

This case study on Dong Nai river basin ig mtended mainly to understand the general enwronmental ;
background in connection with the hydropower development projects in the basin. Due to available
existing data and information were quite limited especially for those of the river basin as a whole,
not every environmental subject could be covered under the study. However, the following
descriptions are provided based on the best available current data and information.
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' Dong Nai river is the largest one in south Viet Nam, except Mekong river basin. Dong Nai river
flow into the sea near My Tho in the south of Ho Chi Minh City. :

The catchment area of the river is about 24,770 km” at Bien Hoa. Below Bien Hoa, catchment arca
of Dong Nai river can not be defined accurately as the river has a delta which is also formed by
downstreams of other rivers, such as Saigon river and Van Co Dong river. There are two main
tributaries of Dong Nai river, those are La Nga river and Be river.

As the Dong Nai river basin is large, the topography varies quite widely. The part of the basin on
the east of Di Linh is a hilly plateau with clevation ranging from EL 1,000m to EL 1,400m. The
central and northern part of the river basin, ¢.g. the area around Bao Loc and Gia Nghia, is also a
hilly plateau,'but with elevation ranging between EL 600m and EL 1,000m. The central southern
part of the basin, e.g. the area around the confluence of Dong Nai and La Nga rivers, is a low hill
platéau with elevation ranging from EL 50m to EL 125m. The westem part, which belong to Be
river basin, is a low hill plateau with elevation ranging from EL 10m to EL 200m. '

In Dong Nai river basin, there are three ex'isting hydropower plants under dperation, two under
construction and many other projects under planning. Details of them are listed below. '

(1) Four hydropower plants under operation

+ Da Nhim hydrdpower- plant s 160 MW
+ Ankroet hydropower plant - o IMW
« - Tri"An hydropower plant s 400 MW

~+ Thac Mo hydropower plant ' c o 160 MW
(2) Onehydropower projéct under construction

+ Ham Thuan - Da Mi hydropowe_r project : 472 MW
- (expected commissioning year: 2000) - '

(3) The hyd'ropower proects uhde.r study

"« The projects of Dong Nai river
(Dai Ninh, Dong Nai 4 & §)
» The projects of La Nga river-
(BaoLoc, LaNga3) =
«  The projects of Be river
(Cau Don, Phuoc Hoa)

It is understood that more detailed data of nature and socio-economic environments of the river basin

- as a whole will have _tb be surveyed and collected, so that the whole river managemient can be
implemented effectively. ' ' : :

~ Projects '

12.4 Present Situation of Environmental Considerations under Thermal Power

To uﬁdersténd the pfescnt situation__ of environmental donside_rajfipns under thermal power projects in
the country, a couple of case studies were performed under the cooperation of a Viet Nam consultant -
- and the IEV.  From point of view of environmental consideration, coal-fired thermal power plants
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will be the essential ones for review of their current status. . Therefore, the followmg two. operatmg
coal- fired thermal power plants were selected for the case study

~e Phalai Thermal Power Plant : 440 MW
(started full power operation in 1987)

o Ninh Binh Thermal Power Plant : - 100 MW
- (started full power operation in 1977)

The study results were compiled into the report for each power plant. It is found that the contents
of the reports are quite detailed, which have almost covered what are needed for an environmental
baseline study. If full scale EIAs would be carried out for these plants in future, such as for the
case of Pha Lai Il project, the data and information obtained under the case studles should be useful
and valuable for unplementmg the ElAs. - .

In the following, summary of the case study results are provnded For deta1ls see attached
Appendix and the ongmal reports (References {25) and (26)) .

12.4.1 Case study on Pha Lai Thermal Power Plant

It is understood that Pha Lai thermal power plant is the largest and most significant thermal power
plant in Viet Nam, In the period 1983 to 1989, the plant took an important role of power supply in
northern network which was usually faced with electric power shortage. Therefore, other problems
such as plant's efficiency, environmental protection, and providing. social infrastructure benefit to
local society were not seriously taken into consideration. EIA was not carried out carefully for the
plant construction and operation. - No environmental monitoring system was equipped and therefore
the effectiveness of the installed electrostatic precipitators could not have been evaluated to date.

On the other hand, the plant operating performa.nee has been gradu_ally degraded due to lack of key

spare parts, not only for the parts of major plant systems such as boilers and operating control

system, but also for the environmental protection systems such as. the electrostatic precipitators,

chemical neutralization system and oil polluted waste water treatment system. Since Hoa Binh

hydropower plant was put into operation in 1989, the output of Pha Lai thermal power plant was
continuously decreased.  Although the emissions have been alleviated due to the output decrease,
various problems are still existing. ~Considering the coming project of Pha Lai II, substantial
overhaul and improvement of the existing plant system and related EIA study for the project will be
key issues of the power plant.

Tn 1990, the TEV carried out a study on potential environmental impacts to be caused by the waste

water from ash and slag disposal,. The potential impacts on surface water quality, soil and -

vegetables were studied by taking samples and makmg analysrs based on V:etnamese Standards
TCVN2652-78 and TCVN4556-88.

Discharge water samplcs from discharge canal, surface water and ‘well water samples frorn the
surroundmg area, also soil samples from the Binh Giang rice field were taken and analyzed,
Some main findings obtained from the various sample analysrs results are summanzed as.below :

(1) - Analysis of Thai Binh river water showed that there Were no phenol H;S Cu Pb, Cr and
As contained in the river water whlle the value of suspended solld was lugh and exceedmg
amtary standard S . _ _ E

(2) Inthe samples of Khelang ash dtsposal and at the end of dlsohargo eanal there appeared
contents of Cr,Cd,As and also H;S. Especially, the contents of suspended so_lid was very
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high and its high turbidity was clearly noticed. Therefore, further monitoring will be
needed to follow the contents of such unwelcome elements.

(3) - Well water quality
" (@) Well water near Khelang
dyke " . The pH index was very low (acid character), and
dissolved oxygen was tending toward lower level.

(b) Well water near Pha Lai : : _ :
town and discharging canal : The contents of $S. Fe, Pb and Mn were tending to
_ : : increase. :
4) Chemical elements in :
vegetable samples ' : - Cu,Pb and Cd were found in most of the samples.
: : As was also found in a few samples.

Tt is ‘understood that this study is an important and valuable part of environmental monitoring.
“Some findings such as having Cd and other metal elements found in samples of discharge canal and
vegetables would need further study in future to clarify their potential sources.

12.42 Case study on Ninh Binh Thermal Power Plant

Ninh Binh thermal power plant is located in Ninh Binh Town, which is the capital of Ninh Binh -
province, and at about 100 km south of Hanoi. Right after start of the plant construction in 1971,
the site had been hardly damaged by bombs and rockets launched from air attacks. After the Paris
Agreement in 1973 (ceasing fire in Viet Nam War), the plant construction was started again. The
 final unit was put info operation in 1976. ' o o

During the years 1977 to 1979, operating hours reached about 6,500 hrs per year, while during the
years 1980 to 1983 the plant operation reached about 6,000 hrs per year. However, after 1983, the
" plant operating hours have been gradually reduced due to the difficulty of obtaining spare parts and
other factors. . . S Co ' '

In consideration of the war at that time, this plant was built in the way that it could withstand an
agrial attack. That is, the plant is located closely to the foot of Canh Dieu mountain. The boilers

are in constricted area 7 m underground, and the chimney is also built closely to the foot of the
" mountain. The stack height is 80 m, while height of the mountain is 96m to 102m.

- Asa résﬁlt; the whole area of the plant site falls within the wind shadow of the neighboring mountain.
Fly ash and exhaust gases emitted from the stack almost could not diffuse so far as desired, and
thereby the emissions fall directly within the plant site area and also in Ninh Binh Town.

‘To understand the actual situation of the air pollution, an aerodynamic ‘model test was performed
and the ambiént air quality was measured in Nov. 1992. - Results of the test and measurement are
summarized in the Appendix. To improve the micro-atmospheric condition and reduce the extent
of the aig'pollutibn in the site and town areas, raising the stack height to 120m and other measures
are being studied. Rt o ; e s : _

it is rewmmended that air pollution monitoring of the site area and its vicinity will be performed
periodically in future, so that changing trend of air quality of this area can be understood..
For details, see the document of Reference No.26.
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12.5 Recommendations for Enhancement of EnVi_ronmenfaI Protection m Future

The survey has reviewed and made study on present situation of env:ronmental protecnon activities
being implemented in the country from various aspects including such items as below.

. Enviromnental policy, laws and institution'al framework

+ Environmental regulations of local governments

+ Roles of central and local governments

+ Present situation of nature and socio-economic environments of the country .

+ Review of enwronmental conszderatlons havmg been applicd to hydropower and thermal power
projects :

Details of the review results are described in the attached Appendm - In summary, somé_imprcss_ive
points of the results are 1temlzed as below. : L

+ Viet Nam's Environmentat Protectlon Law (the Law) was 1ssucd and became effective in January
1994. MOSTE was established in September 1993, and the National Environmental ‘Agency
(NEA) was formed within the Ministry to be responsible for the enwronmental protection
activities of the whole country.

The Law has clarified the national environmental policy and phxlosophy, and basic regulatory
requirements for environmental protections.

+ Temporary guideline for EIA of techno-economic prOJCCtS was’ prepared in which detailed EI1A _
- requirements are provided. This guideline became formal in Qctober 1994, The decree

regarding protected forest plants and animals was issued, in which rare and precious plants and
animals are listed, and specific forest areas have been identified for protection.

+ Provisional environmental criteria was issued and defined permissible enwronmental lumts of
various effluents discharged from industrial and other activities,

« Most of local authorities have already established Enwronmental Cormmttees o cany out
env1ronmental protect:on activities on the level of local areas. Especially, Hanoi and Ho Chi
Minh cities and some provinces have issued their own environmental regulations.

Hanoi. and Ho Chi Minh cities have already started environmental momtonngs and hcensmg '

activity for new project establishments.

» Through a couple of brief environmental case studles made on Da River and Dong Nal River
basins, and also on coal-fired thermal power plants, it is understood that the organlzatlons in
charge are ail capable to carry out such studies, and various data are exlstmg This will mean
that EIAs can be’ :mp}emented by pertinent domestic organizations under some gutdance from
outside consultants

On the other hand, there were also some findings which would need some improvements or
development, so that more effective environmental protection activities can be implemented and
~ achieved. The following sections identified the findings and prov1ded some recommendatlons for
consxderatlons by pertinent orgamzations of the country.

It is bclleved that the bases of envxronmental protection plan of thc wuntry have aiready been
established.  With these bases, making some more improvements, obtaining more expériences and

also having financial support from certain sources should be ablc to lead to meamngful-

implementation of the national enwronmental protection plan.:
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'12.5.1 Environmental Regulations

(1) Environménfﬂ regulations

Tt is known that the temporary guideline for EIA of techno-cconomic projects became formal

and effective in October 1994, It is important that concerned development projects will be

planned and implemented based on the requirements of the Guideline. ‘ '

It is recommended that environmental regulations and EIA ‘requirement of local authorities
~ will also be established, if not yet been prepared. Regulations of local authorities can be
- more specific and details to ~ fit their specific local conditions. ' '

(2) Review and licensing procedures of an EIA

" The EIA Guideline defined the projects which are subject to review by MOSTE. However,
it appeared the review and licensing processes have not been clarified. Also that the
organization of having ‘the authority of approval or denial of an EIA has not been clearly
expressed. Moreover, it seems not clear that how a project plan be treated if its EIA report
deemed not satisfactory from viewpoint of envircnmental considerations.  The involvement -
of the public in the process of réview of an EIA report should also be considered.

' Through' discussions with i:_c_)ncemed MOSTE personnel, it was advised that the licensing
process has not yet been clearly established at this moment. However, the process should be -
identical to both of domestic and foreign funded projects. o -

(3) Enhancement of e'nvironme'nt_al monitoring activity -

Generally speaking, local governments should be responsible for environmental monitoring to
check out environmental quality of their local arcas. This will mean that local governments
will have authority to  regulate any techno-economic ‘project activity within their regions to
- comply with the environmental requirements. In order to comply with such local government
requirements, each techno-economic establishment owner/operator shall also carry out
environmental monitoring by itself to assure that its activities will not violate the reguiations.

From the above point of view, establishment of environmental monitoring programs by both
local governments and industrial operators/owners is essential for environmental protections.
It was found that only a- few local governments, such as Hanoi and Ho Chi Minh cities, have
such programs and started their nccessary monitoring activities. To establish analysis
laboratories or make use of such facility operated by specific organizations or universities will
" be needed for the activities. It appeared that foreign financial support and technical
 assistance would be required to enhance environmental monitoring activities. o

12.5.2 Envirohmenta_l Impact Assessment

In order to understand the situation of implementing EIAs in the country, every effort was made to
collect a certain EIA report currently prepared for recent development project(s), such as those for
Yaly hydropower projects or Hoa Binh hydropower plants. However, it is regretted that there were
no complete EIA report(s), especially in English version, available for review. - A little information
was obtained through meeting discussions. A couple of case studies performed also provided some -
aspects of implementing an EIA.  With these in mind, this section describes only what are deemed
appropriate and what information would be recommendable to Viet Nam side, .-
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(§))] Deﬁning detailed scope of work of an EIA

@

Tt appeared that defining a detailed scope of work of an EIA of a certain pro_iect may be a key
issue for project owners or planmers. Financial allocation for carrying out ari EIA may also
be related. Basically, it is first required to comply with the Viet Nam's EIA guidelines and
then to incorporate the requirements set force by forelgn or ‘intcrnational project funding
organizations. To reflect the latter requirements, it is essential to collect that information or

~ consult with pertinent organization or consultants before setting up a scope of work. Itis

regretted that not every ODA funding country or international funding organization has
prepared clear and detailed gmdelmes for the purpose of borrower's use.  If this would be the
case, to make use of consulting organizations should be able to resolve such a problem.” In
the following separate items, some information on Japanese and Worlcl Bank gmdehnes are
described briefly for reference.

' Environmental aésess’nﬁent guidelines of Japan

'I'here are two ODA fundmg organizations in Japan One is JICA and the other is The
Overseas Economic Cooperation Fund, Japan (OECF) JICA has issued a series of EIA
guidelines to cover each arca of development project, such as those in terms of harbor, airport,
highway, railway, river work, waste treatment, sewerage, groundwater development, water
supply, regional development, tourism, transportation, urban transportation, agriculture,

- forestry and dam construction projects, respectively. It is regretted that English versions of

3

them are not yet available. - On the other hand, OECF prepared an overall guideline to cover

- key points of concerns for each area of development. It is noted that the JICA guidelines are
- prepared mainly for the purpose of being used by the experts of the ODA pro_]ect team.s whlle

that of the OECF is prepared for considerations by the borrowers.
Some brief descriptions regarding the JICA and OECF gu1delmes arg prowded in attached
Appendlx for reference .-

Env‘ironmental guidehnes of the World Bank

, The World Bank 1ssued an Operatlonal Dxrectwe on Environmental Assessment (OD 4,00,

Annex A) in October 1989, which mandates an environmental assessment for all projects that

- may have significant impact on the environment. - The Directive requires the Bank staff to
~ screen and categorize all its prospective loans (Categoly A to D) for potentlal adverse

environmental impacts at the time of project identification. - In October 1991, OD 4,00

Annex A was replaced by OD 4.01.  The new Operational Directlve ODA 4.01 categorizes
projects/components into three categories, i.e. Categorics A, B and C. It'is recommended
that "Environmental Assessment Sourcebook” of the World Bank will also be referred to for'
managing projects to be funded by the Bank.

12.5.3 Environmental Issues and Protecticn Measure_s

In this section, some typical environmental issues of thermal power and hydropower plant projects -
are discussed briefly and some concemed protectwn measures are also menuoned Fcr more detalls,-
sec attached Appendlx : -

1)

Regardmg _thermal 'powe_r plaht project§ g

As every one knows, releases of fly ash, sulfur. 0x1de (SOx) and mtrogen oxnde (NOx) to the | _
atmosphere are key issues of thermal power plants: - To limit the releases, pcnmss:ble_ :
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emission standards are set forth and various flue gas treatment systems are being used in

" many countries. In addition, environmental standards of ambient air are also stipulated to

protect against air pollution. For reference, the standards and flue gas treatment Systems
being adopted in Japan are described in the attached Appendix.

In case of flue gas desulfurization (FGD) system, lime/limestone gypsum process is most
common in Japan to date. However, the scaie of its waste water treatmeni system is usually

Narge due to using a lot of water for the process. To avoid the disadvantage, activated
carbon absorption process (dry type) is currently being introduced to new plant instaliations.
~In any case, cost of the systems being used in Japan is quite high because of their high
- efficiency. . Therefore, it is recommended that some kind of redesigned systems be adopted in

" Viet Nam to reduce the installation cost. Consultation with the system manufacturers should

be able to resolve this issue.. The same recommendation is applicable to the case of NOx
removal system. -

In any way, it is recommended that dust collector system and desulfurization system be
installed in coal-fired thermal power plants.  NOx removal system should also be considered

 when feasible. It is noted that desulfurization system may not be required for natural gas

thermal power plants, because sulfur is usually not contained in natural gases.

Before making a decision, it is recommended to make sure the composition of natural gas be

_used. .

R_egafd_iﬁg hydropower projects

There are various potential environmental issues which may be incurred in connection with
hydropower developments. Use of agriculture and forest lands, potential impact to-flora and
fauna in project area, resettiement of people, potential conflict with the water uses necded by
the people and industrial activities in downstream areas, eutrophication of reservoir water and
so on are all to be considercd and evaluated. Necessary measures will have to be planned

" and taken for potential impacts.  The extent of each potential environmental impact has to be
~ investigated through environmental impact assessment (EIA).

Based on the case studies made on Da River and Dong Nai River basins, as well as the field

survey made during the site visits in the country by the JICA Study Team, a few key existing
environmental issues are discussed and some recommendations are provided as below.

" (a) . Resettlement issue

The case study report prepared on Da River Basin has described in detail the
resettlement issue of Hoa Binh ‘hydropower project. Discussions are made in the
report regarding the causes of the existing problems and further actions to resolve the
problems being planned by the concerned governmental organizations. From the
contents of the case study report, it is understood: that the concerned ' governmental
organizations are aware of the importance of .the unresolved issue and are preparing

. plans to resolve the' problems. . It is desirable that the following points are to be
“considered in the course of the problem resolution and for other development projects in
future: - .o o : . :

+ Preparc an integr_ated program to ,éove_r_ the whole remaining. issucs and planned
¢ résolution measures, if such program has not yet been established. - To organize a
. steering committec which is composed of concerned governmental organizations and

" local authorities. ©
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- (b)

(c)

» The steermg committee will be responsible for the whole program nnplementatlon

" Enough budget shall be allocated for the program implementation. It is
recommended that the Northern Region take the key role and final respons1b111ty for
this issue,

+ Taking the resettlement issue of Hoa Binh hydropower project as the unportant
lessons to be learned for future projects

It should be noted that resettlement program is one of key issues - to be covered in the .
EIA of a project. A good and realistic resettlement program shall be established and

clearly described in an EIA.  The program shall also. cover the follow-up activities to
monitor the livelihood of resettled inhabitants. ~ Power companies shall be responsible
for establishment of such a program: It is noted that the World Bank and other ODA
donor countries are all paying much attention to the resettlement issue of a project plan
which will receive funding assistance from them.

Eutrophication of reservoir water

Because of the inflow of large amount of substances having nifrogen and phosphorus

- from upstreams of a reservoir, water quality of the reservoir could be degraded due to

breeding a lot of aquatic organisms, such as planktons, BOD and COD values will

“gradually be increased. It was reported that water quality of the Tri An reservoir is

getting degraded In splte of not having water quality data available at the time of the
site visit, this issue is usually expected “The issue of organic fouling to plant

components is also an issue which is related to the water quality. However, key -
* ptoblem of eutrophication is that no more fishes could survive at the ultimately

degraded condition and offensive odor would be gcnerated by the degraded water. If
such condition would be reached, discharged water w111 raise severe negative impact to
downstream areas.

This is an_isSue which can not easily be resolved and is also happening in indust_rialized

countries. Many nature Iakes are also suffering from this problem,
The countermeasures which can be taken to decelerate the progress of eutrophlcatlon
are as below: .

«  Waste water treatment at the sources of upstream area -

» Cut out the trees and clean up other orgamc substances existing in the reservoir area

before water filling
« Torced circulation of reservoir water, if p0551bie
+  Perform periodic plant mamtenance to clean up the plant components

Water reductaon area issue:

.Water reduction area will usually be generated between water mtake pomt to water
discharge point of a hydropower plant.. - If the distance between the two points is long, -

significant negative impacts may occur in the water reductlon area, including those on
naturg environment and agriculture.-

'Durmg the site visit to Tri An hydropower plant reservoxr it was known that there is a

water reduction area of -up to 7 km long, - To understand the extent of possible
negative environmental 1mpacts occurring in the section, it is recommended to perform
an environmental survey covering both nature and social environments. - If it would be
found that some 51gmﬁcdnt negatwe 1mpacts are exmtmg or occurrmg, a certam amount
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of water discharge should be considered to mitigate the impacts.

In general; a certain amount of water should be discharged from spillway to protect the
environment in such a water reduction area. The amount of the discharge water may
be up to about 3% power reduction of a hydropower plant. This is the current
practice being recommended in industrialized countries. '
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CHAPTER 13 FORMU LATION OF BASIC POLICY STRUCTURE

13.4 - Electricity Tariff System
13.1.1 Basic Principles in Séttin_g Electricity Tariff

As widely ac.cep_ted,' in case of electricity pricing the following principles should be taken into
account : '

_ Electricity as one of basic products for household and industry
Reflection of actual cost structure S
" Avoidance of discriminatory pricing

The first principle addresses the social needs to keep the price level affordable and to avoid easy price
hikes. -~ The governmernit is expected to enforce appropriate measures to control the power industry
which tends to go for price increases taking advantage of its monopoly. ~ The second and third ideas
are often referred to as the fundamental principles of "fair pricing.” In other words, electricity tariff
system should be designed to fairly reflect actual incurred cost and also actual usage of individual
customer. If these principles are not properly implemented and electricity tariffs are distorted by
political decision, difficult problems will come to surface. That will create a situation where some
CUSLOMIET groups. are undercharged at the expense of other groups, which will not be resolved easily.
Faimess is important to gain people's acceptance on cléctricity tariffs, which eventually leads to trust
in the administration of central government. ' S

_1_'3.1.2 'Common Practices in DeVeloping Countries

Apart from the above mentioned principles, other social or-political factors also play important roles
in actual determination of electricity price in developing countries. For example, the clectricity
price is often cut for lower income segment or particular industries to which the central government
pays ‘special attention from the viewpoint of social welfare or economi¢ development. The
electricity pricing, therefore, wo 1d be a combination of the basic principles and political

* considerations. - :

' 43.4.3 Review of Current Tariff

The current tariff schedule took effect in August 1994 pushing up the average price level from 450

‘Dong/kWh to 500 Dong/kWh.- This increase is one of the strategic price adjustment -actions: to
‘improve the profitability of power industry based on the zero subsidization policy. The Vietnamese
. government is going to raise the average price level by about 50 Dong/kWh every year until 2000 up
. to 770 Dong (7¢)/kWh, which would be barely in the price range of other countries in Asia like

Thailand or Indonesia, . This price level should be regarded as the upper limit to compete with those

countries in the world marketplace. Apart from the price level discussion, a notable change which

deserves appreciation in the new tanff is the introduction of progressive rate in the residential sector’

- (Refer to Table 13.1-1). -
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13.1.4 Recommended Changes in Tariff System

Reviewing the current electricity tariff, several issues can be pointed out for longterm improvement.
First, the difference between residential charge and industrial charge seems too small, which implies
that the residential charge is set below the actual cost. The low voltage customers are responsible
for bearing the distribution cost, which should lead to high residential charge compared to the high
voltage industrial use. With the current tanff, industrial and commercial customers in Viet Nam are
overcharged. The current tariff structure is based on a principle which is different from fair pricing.
The idea is, which is often seen in developing countries, charging on the basis of bearability. ~ This
will not work if the discrepancy between price and actual cost has become substantially large. A
practical method to adjust the residential charge to a higher level is to lower the limit (150
kWh/month) of the first step charge (450 Dong/kWh) and to increase the level of second and third
step charges; 600 and 800 Dong/kWh respectively at this moment. In actual 1mplementatlon this
change should be gradually conducted to go along with inflation and net GDP increase.

Electricity charge is one of the most 1mp0rtant clements in the cost of industrial products.
International comparison of electricity price must be intermittently performed because electricity
price is one of very important factors to attract investment from overseas and also to gain
competitiveness of Vietnamesg products in the world marketplace (Refer fo Table 13.1-2). High-
_ electncnty charge leads to lowering international competitiveness and’ hence hampering econornic
growth, For example in the rapidly growing southém: part of Chma, the electricity pnce for
industry is 3-4¢ / kXWh, whmh is significantly lower than that in Viet Nam The economic policy
should aim at kcepmg industrial electricity tar:ﬁ‘ as low as p0551ble to he]p increase the cost
advantage of Vietnamese industries.

Second, introduction of capacity charge, particularly for industry, should be considered. This is a
major step to modernize the current electricity tariff system because electricity usage pattern, kW vs.
kWh, will become more and more diverse as economic growth continues. - The current tariff, which
has only energy charge, cannot deal with diverse demand patterns. =~ Although allocating total cost
into capacity cost and energy cost would be very complex so that the calculation of the capacity
charge may be difficult, a charge for capacity is necessary to apply the fair pricing principle.

Of course, electricity demand meter must be installed at each customer who is charged for capacity to
determine the actual electricity demand accurately. In actual implementation, this system should be
started from large - scale industrial customers (about 300 large - scale candidate customers whose
aggregate electricity consumption is 50 GWh have been identified), and increase the number of
customers continuously.

Third, some incentive measures to reduce peak - time demand should be added to the current tariff -
system. The time - of - use (TOU) tariff has been introduced, however this is not widely applied
due to the shortage of TOU electricity meters. Power companics are requested to-install TOU
meters sclectively to the customers who have good potential to use electricity during off - peak
periods. In addition, a price discount program for high load factor customers may. be effective to
cut out peak - time demand. The customers who are using large amount of electricity. (KkWh)
compared with maximum demand (kW), generally deserve Jower charge because: they are
contributing to improving the load factor of power company. When mtroducmg the capacltsr charge
this load factor dlscount program will be easily mtroduced L . . .



13.1.5 S_trategic Considerations for Future
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Long Run Marginal Cost vs. Average Cost

Being a capital intensive industry, the most important corporatc finance .issue of electric
power industry is how to secure enough fong - term capital for future investment. In this
regard, capital cost to cope with growing demand should be properly included into electricity
tariff so that adequate cash’ flow can be generated. The level of capital cost. varies
depending on the source of funds; internal cash, debt, stock issue, etc. If the cost is not

-properly reflected into tarniff system, the power company will face financial difficulty because

of inadequate revenue to cover growing capital cost.

The most controversial argument is whether or not the electricity price should be sct based on

~Long Run Marginal Cost (LRMC). ~Advocates of the LRMC based pricing are stressing

the advantage of generating sufficient internal cash for the local portion of investment. If
electricity tariff is decided by LRMC, it will be very attractive for foreign investors who are
looking for good opportunities to invest their money. It is obvious that capital rich
investors can put their money in power plant projects only when the selling. price of
electricity, or RO, is good enough compared with other investment opportunities, From
investor's point of view, it is desirable if the tariff is set based on future cost because the cost
of future power plants would be fully recovered by clectricity sales,” It is reported that.
foreign investors demand very high rate of return in projects in developing countries. In
case of thermal power development project their target RO is around 20%.

This LRMC argument can be suppdﬁéd if Viet Nam is really gomg fpf power plant projects
‘with-a BOT style private financing; foreign investment capital on power plant project on a

commercial basis. But the viability of this argument is not very clear for the next several
years from now:when international aid organizations, whose terms and conditions are less

_-demanding, are the major fund suppliers. In this stage, the LRMC based pricing is not a
* good benchmark but rather the incvitable high electricity prices would only lead to

consumers complaints and losing cost advantage of Vietnamese economy. It should be
noted that in many Western countries including Japan the baseline of electricity tariff is set
and approved based on average cost, not LRMC. Marginal cost is only used in case of fine
adjustment of each classified tariff. ' o

Mor¢over, the LRMC based pﬁcing_ theory cannot be just'iﬁed because it is using future cost
instead of actually incurred cost for current electricity pricing. Also this results in constant
price hikes when marginal cost is increasing and give less incentive to company - wide cost

_reduction
~ Cost Reduction As Top. P_rioriﬁy

 Electricity is a highly public product which is one of the most important items for industry
“and household. 1t is, therefore, quite difficult in a political sense to raise tariff so often
 because the social impact is so large.” When the cost is constantly increasing, it is sirongly
'~ requested to build some cost reduction incentives in the electricity tariff system. In this

regard, it is not ‘very appropriate to st future schedule for raising tariff, becausc power
¢ompany tends to casily rely on tariff increase and make less effort to reduce costs in this

~ case. At the same time, people's trust in the Government and power company will diminish,

which will result'in consumer's negative reaction; for example, illegal use of electricity. It
also creates a sense of uncertainty among foreign investors who are considering to build
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industrial plants in- Viet Nam, which discourages future investment and slows down
economic growth. :

Instead of i mcreasmg electricity tariff so often, cost reduction effort should be set as the
primary objective of the power industry to improve profitability. There seems to be ample
room for cost savings in the power sector. In this regard, cost reduction targets should be
established at each department. =~ For example, reducing electricity loss should be eagerly
pursued. If Viet Nam can reduce loss ratio from the current 30% to 25%, that would be
equal to developing 200MW power plant. - The cumulative effect. of small cost savings
would be enormous and eventually lead to sound and strong financial structure of power
companies. At first, it may be difficult to do company - wide cost savings because
employees are accustomed to the planned economy where people are supposed to use up
preset amount of expense. But this practice must be severely criticized and abandoned. -
Transforming corporate culture is of vital importance. In pursuing measures to promote
such continuous cost reduction, it is recommended fo introduce Quality Control (QC)
activities in which dedication and participation of every employce is encouraged. Japan's
assistance in this area (applymg Qualrty Control in the power sector) deserves serious

'consrderatron

Tax Reform

_Another important point to consider is the change in current taxation system. The

govemnment now imposes three different taxes, revenue ‘tax (8% on revenue), income tax
(25% on profit), fixed asset tax (2.4% on fixed asset) and natural resource tax (2% on
revenue from hydropower), on the power industry. The aggregate tax rate accounts for
more than 10 % of the total cost.  This is pushing up the cost of power companies and also
the electricity price. From a macro economic perspective, the government may better levy a

" ‘tax on added values’ (mdustnal products) rather than on raw materials (electricity). The

rationale here is that it would be better to keep electricity price level low for- the sake of

‘industrial competitiveness and to get tax revenue from industries which are producing more

added values. It is recommended to reform the current tax system along thls line and reduce
tax rate on the power mdustry ' :

Introduction of Specral Contract System

Apart from the standard and TOU tariff, special contract programs can: be mtroduced to
improve the demand curve (DSM) in order to enable power plants to operate more efficiently.

" This would be apphed primarily to large - scale users (cement steel, femhzer ete.) for

mutual benefit. Some ideas are shown below
» Discount for high load factor users _
o Premium payment for changing factory hours -

s Premium payment for allowing shutdown at power shortage :

The ratronale here is to reward customers who wrll benefit the power compames by

improving its load factor or increasing its available power supply at peak - time.” This is,

of course, to help the power industry alleviate financial burden for huge investment, but at
the same time heavy industries will bcneﬁt from the rcduced electnclly cost.
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Table 13.1-1 Electricity Tariff

Thailand (MEA)
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New Tanff
(from '
Previous Tariff|  Aug.’94) % Change
Industrial _ _ 5 .
Over 20kV Normal Time 450 450 0
Peak Time 750 710 -5.3
: Off-peak Time 300 - 280 -6.6
Under20kV ~ {Normal Time 450 500 RIBEE
o Peak Time 750 800 6.7
Off-Pcak Time 300 300 0
“Under 6kV Norma! Time 480 550 4.6
' . |Peak Time 800 800 0
: Off-peak Time 320 320 0 .
Agricultural S _
Over 6kv Normal Time 450 450 0
Peak Time 750 750 0
Off-peak Time 300 300 0
Under 6kV Normal Time 450 450 0
_{Peak Time 750 750 0
_ Off-peak Time 300 300 0
|Commercial and 750 950 26.7
_|Service
Public lighting 400 450 12.5
Residential (0-150kWh/month) 450 450 0
(151-250) 600 33.3
(251-) : 200 77.8
Bulk Rural: Consumers Substation o
Residential; Consumers 360 360 0
Substation : - 400 400 0
_ Power Company’ s Substation 420 420 -0
Foreigner . '
Production: - - |Over 20 kY 8 US cent 7 US cent -12.5
Under 20kV 7.5U8S cent -6.3
. Under 6kV _ 8 US cent 0
Vusiness and Service  |Over 20kV 9Us cent g US cent 0
- Under 20kV 10 US cent 11.1
: Under 6kV 11 UScent . 222
Residential Over 20kV "~ QUS cent 8 US cent -111
- |Under 20kV ' 8.5US cent 5.5
. [Under 6kV 9 US cent 0
iNote:  Normal Time 4h - 18h :
_ Peak Time 18h - 22h
. Off-Peak Time . - 22h-4h
Table 13.1-2 Electricity Prices
: ' - (cents/kWh)
Country  Residentia Industry
Vietnam . - - ' 4.0 - 5.0
China {South.China) © 32 3.6
Indonesia N 66 6.2
83 6.4




13.2  Accounting System

13.2.1 Transition to New Accounting System

In 1992, new accounting system was introduced in Viet Nam to 'replace the previous USSR '

~accounting system. The new system aimed at changing the cost accounting from standard unit cost
to actual incurred cost. At the same time revaluation of fixed asset took place based on the new

exchange rate. As a result of these changes, problems pointed out by the World Bank Report

(1993) no longer exist. --

Another revatuation is planned for 1995, but no guideline has been issued by the government so far.
It is recommended to keep consistency in accounting practices so that comparison of financial data
over long time can fairly reflect the actual situation. It must be noted that frequent change in
accounting system will result in distorted financial information (Refer to Table 13.2-1).
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Table 13.21  Role Model of Government and Power Industry

Government

Power Industry

' Dev'elop a long-term plan (master plan) to
Aidentify priérity projects togéther with '
power industry

Legislate necessary rules and set up

guidelines to show the rules to be followed

'hni)lement necessary measures t0 help the

- power industry grow ifto sound cntity and

to build industrial infrastructure

eg. ﬁnanéia_i support program (foreign aid,

Iiublic loan, subsidy on interest, direct

~ subsidy)

‘Reform tariff structure paying attention to
' public opinion and international '

~ competitiveness

Coordinate other government organizations

to speed up processing of various projects

Prepare a detailed investment plan for the

next few years

Responsible for day-to-dayr operations -

complying with rules and regulations

" Develop managerial capabilities by

- introduéi_hg modern management practices

to improve eﬁ"ncigncy, reliability and

| profitability

Develop technical capabilities for

‘construction and maintenance
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13.3  Institutional Development and Human Resource Management
13.3.1 Relationship between Government and Utility Company

Given that Viet Nam is now undergoing the transition to the market economy, it is premature to
implant those systems which are common in the free market mechanism directly. - Particularly, the
power industry, which is playing a criti¢al role for the economic growth by providing an important

. basic item and also by investing huge amounts of long - term capital, should be nurtured carefully _'

based on a well - designed long - term strategy. - The rapidly expanding Viet Nam's economy needs
the sound power industry and to this end the Ministry of Energy stiil must play a leading role. The
long - term strategy should focus on how to make the power industry grow ﬁnanelally strong enc)ugh
with fuiﬁllmg its social respon31b111ty to supply eiectnelty to the request of customers. :

The nature of power mdustry can be viewed as public and monopohstlc entity, whose function does .

~ pot fit in the pure coritext of free market mechanism, It is, therefore, understandable that many
countries still have state - owned power companies. Even after privatization, the government must-
share responsibilities with the power industry when the country's economy- is not well developed.
Government regulations for the industry are far more necessary than in case of other industries.  For
example, it is important to control the eiectncxty tariff to rectify social unbalance and to prevent the
abuse of monopoly , of to implement safety. standards to maintain key economic mﬁastructures ina
good condition.

The power industry is typically capital - oriented requiring a large amouflt of money for its long -

term investment. Not only in Viet Nam but also in most of the developing countries, it is the case
that only the central government can secure this size of long - term capital. = The government and the
power industry, therefore, must work very closely to achieve. their common goal, growth of state
economy and power industry, and the relationship between the two parties should not be the one of
commanding and following. Developing trustfuli and interactive relationship between the
government and the power industry is strongly required so that the government can provide necessary
-supporting measures in a timely manner to help the industry achieve its sound growth.  The official
long -'term plan (or master plan) of power industry, therefore, must be prepared and made open so
that government staff and power company people can share their common goal and coliaborate in

many different occasions to achigve it. The more sound enough the power sector has grown, the: -

more the govemment can loosen its control over the industry.

13.3.2° Management of EVN

A united generatlon and transmission company, EVN, which will serve the whole Vxet Nam was

established in January 1995.  After the first quarter of 1995, when preparation work was carried out,
EVN formally started its operation in April, 1995. This is a logical step to resolve the probiem of

‘demand/supply imbalance between the north and the south Viet Nam.  The interconnecting SOOkV
transmission line enabled the consolidation of the previous three regional power companies; PCl,

PC2 and PC3. These power companies will continue their operation only in electricity distribution
In addition, Hanoi and Ho Chi Minh City will have separate distribution compariies; PC Hanm and
PC Ho Chi Minh City.

There would be many advantages resulting - from the new EVN. The financial and technical
capability will be strengthened and the close coordination with the central government along the long

- term national development plan will become possible.  Under EVN there are _maay_compaxﬂes
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which have independent accounting systems.  This means that these companies will operate as profit
centers with full autonomy. If properly managed, the new organizational framework will be able to
operate with high efficiency. However, there might be some risk that the new big entity leads to
bureaucratic and inefficient organization because of its multilayered structure. EVN management
needs to consider delegation of authorities as much as possible. -

Another important aspect is.how to manage the new company where people from different regions,
north, central and south, must work together. The management should pay attention to human
issucs; in short, how to make the employees get along well and collaborate. The psychological
distance of the north and the south Viet Nam seems to be quite large.  As people is the major driving
force of new enterprises, this problem should be carefully dealt with and the sense of teamwork
should be emphasized. It would be disastrous if the company ends up with factional confrontation
and hence the reconciliation within the new company runs into obstacles.

Together with EVN, five regional distribution companies will provide distribution services, each
serving the area of Hanoi, Ho Chi Minh City, PCL (excluding Hanoi), PC2 (excluding Ho Chi Minh
City) and PC3 respectively. These companies will operate as regional monopoly by purchasing
electricity from EVN at wholesale price and selling it to customers based on the tariff schedule.
According to EVN the wholesale price will be decided by negotiation between EVN and regional
distribution companies so that the different profitability of five companics can be adjusted.  The cost
structure of each distribution company may vary depending on those factors such as differences in
demand curve, demand density and loss ratio. More important, the five companies should be given
high degree of autonomy so that they have strong incentive to improve productivity, particularly by -
upgrading the outdated distribution grids. ' ' ' '

13.3.3 Human Resource Development

As often stated, the most important management technique is human resource development.  Human

resource should not be treated as mere labor force. Rather, it should be viewed as a source of
creating added value. Typically Japanese management practice is famous for its emphasis on
human resource management, which is often characterized by group work, lifetime employment or

middle - management driven (unlike top - down) management. - The essential point of this
. management style is that an organization as a whole can create a new value (new product, high
quality, cost reduction, etc.) by fully utilizing employee's knowledge and experience.  For this, many
 management practices have been developed and put into use in order to encourage employee's
-participation and strengthen their commitment. ' ' '

~ One of the important tools for human resource development is training. Hiring high caliber people
is of course very important; but providing adequate training within company 1s far more important
for creating a strong organization. In this regard, strong emphasis should be placed on providing
appropriate training at the power companics.  From management practices to electricity engineering,
there are many areas- which Viet Nam's power companies must learn. Particularly, technical
~ training to get used to the Western style technology is important and urgent. There are a number of
~ upcoming construction projects in Viet Nam in the near future; all of which are to be based on the
_ Western technologies. The need for training is significantly large.

Py
!é?.'.‘:” )

* For example, in the area of electricity distribution, where continuous small - scale technical
 improvement is necessary for loss reduction and higher productivity, it would be highly rewarded to
give well - designed training widely to the company staff.  The technical training center project of

* PCI, which is supported by the Australian government is a good example of investment in human
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fesources. ~ Apart from the mstnbutlon technology, there are many. other areas where trammg
programs supported by forelgn countries will play : a sngmﬂcant role _
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13.4  Rural Electrification
13.41 Current Status of Rural Electrification

Rural Electrification (RE) is one of the big energy/cconomy issues which call for comprehensive
planning of the state government. The development of rural energy, electricity in particular, is a
first urgent task to develop rural economic infrastructure and to improve peoples’ standard of living.
In Viet Nam, RE has a long development history. Nevertheless, because of the long war and -
financial constraint the result of RE has been modest so far. By 1993, the electricity supplied to
rural areas had reached 1,243 GWh, 16% of the total electricity consumption in Viet Nam. - Over

 the next ten years, it is expected that the rural electricity consumption will grow, on average, by

14.3% per vear. The Government cstimates that it would require a 4 billion dollar investment until
the year 2000 to meet the demand. '

Ac’oordihg to the sﬁrvéy of the Institute of Energy, in the North region, 198 of 223 districts and 3,328

~of 5,696 communes are electrified. Particularly, in the Red River Delta all of 60 districts have

electricity supply. In the Central region, 73 of 111 districts and 553 of 1,357 communes have
electricity. - The most of the areas which have no electricity supply are in the mountainous provinces
in the North and the Central regions. In contrast, in the South region, 145 of 157 districts and 1,061
of 1,952 communes have ¢lectricity. As-a whole, 416 of 491 districts (84.7%) and 4,942 of 9,005
communes (54.9%) are electrified in Viet Nam. : =

Like other developing countries, there is a sharp contrast between urban and rural areas in terms of

electricity supply. As a result of the economic reform, Vietnamese people living in urban areas can
afford eléctricity and appliances thanks to their growing income. - Power companies distribution

 grids, even though some of them are old and require upgrading, now cover cities, major towns and

district centers. = Almost all the households in t_hcse areas are connected to the grids. On the other
hand, outside these areas, RE investment, either extension of distribution grid or construction of
microhydro power plant, has been hardly conducted due to gconomical reasons. - The characteristics

of rural electricity demand can be summarized as small unit and widely dispersed.  According to the

estimate of the Institute of Energy, 300 dollars are required as initial RE investment for one family,
but the expected revenue by electricity sales is only 8 dollars per year. Thus it is not economically
justifiable to invest in RE.  Rather, it must be accelerated as a part of social development policy.

_ On the household basis fess than 20% of the whole rural po_pu_latioh are electrified with an average

electricity consumption of 20-30kWh/capita/year, one tenth of that in the urban area. . In the rural
area, electricity use for irrigation pumping accounts for 43%, handcrafting 23% and lighting 34%.
Their income level is low but they long for electricity. This growing imbalance between urban and
rural areas has become a serious issue for the central government. ' o o

13.4.2 Probie’ms-Surrounding RE

~ Rural _'eleétriﬁcation is increasingly acknowledged in many deyeléping-cquntries as well as among
*international development organizations.. It is viewed as an important political and social issue as a
 mieans of promoting equality and also increasing productivity in agriculture as well as in household or

small siiej industry. The Vietnamese -government: now has .:the target: of achieving 70%
electrification at houschold level by the year 2010. However, the shortage of funds would be. the

biggest obstacle in pursuing this goal. . -
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RE is also important from environmental pomt of view because many poople living in rural areas still

rely on fuelwood. The effect of deforestation in the long run would be devastatmg unless some

alternative measures are implemented.
The shortcomings of RE program are summarized as follows.
(1) . Financial issue

There is no pollcy on electricity taniff and/or tax for RE, which means only msuf’ﬁcxent funds
are available for implementing RE programs (if any). RE is, by its nature, not
economically viable. Thercfore, in many areas where ocal people build their dlstnbutlon
lines or hydropower stations the electricity. price per kWh is set at h:gher level than the
government regulation,

In general, the cost of supplying electricity to small and dispersed loads tends to be high and
the return on investment is relatively low. Therefore, electric utility companies, either state
- owned or private, have little economic incentive to invest in rural electrification. - Local

people: who benefit from electricity supply are expected to bear some of the cost for

investment, but in reality that is very difficult because they usually fall in a lower income
segment, Without appropriate financial assistance from the state or the local government,

RE programs ‘cannot go ahead. The key issue here is finding out a workable financing

scheme,
(2) - Technical issue

: There arg many kmds of techmcal problems whjch make operataon and mamtenanoe of RE
equipment difficult and costly, Such problems include Jow: rel:abnhty of equipment, high

electricity loss in distribution grid and low load factor of power stations. The existing rural

- electricity network built and managed primarily by local people is usually of poor quahty and
does not satlsfy safety standards,

13.4.3 Overview of RE Development

There may be two different approaches for achieving rural electnﬁcatlon One is to build
distribution lines connecting to the existing distribution grid, and the other is to build independent
power stations such as mini/micro hydro or diesel power.. The areas where the electricity grid is
expected to be expanded in the foreseeable future will go for construction of dlstnbutlon lings
connected 1o the electricity grid. 'Other areas will have no. alternative but to build stand - alone
power stations. The type to be developed, hydro, solar or diesel, would be selected based on the

result of financial analysis in which local conditions such as climate, topography or hydrologlcal-

conditions are conmdercd

In the southern part of Viet Nam where the hydropower potential is lirited and_the'grid network

covers most of the areas, grid extension would be the primary method of RE.  On the other hand, the i

northern or central part of Viet Nam, where the coverage of distribution grld has not been large
enough, has abundant hydropower resources suitable for mini/micro scale (10-200kW) generation,
The planning of future RE starts with the mapping of distribution line expansion plan for the next
ﬁﬁecn years (untﬂ 2010} to 1dent1fy recommendable pro_|ects for each dlstncts OF COMITIUDES.

As for the upgradmg and expansion of distribution gnds in rural arcas the total mvestment

requirement is estlmated at 21,634 b1lhon Dong up to 2010. The state govemment needs to focus
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on the urgent investment in construction of some main clectric transmission lines for mountain areas,
especially in the provinces where large-scale hydro power station is operating or planned for the near
future. ' . ' -

At the same time, development of mini/micro hydropower in the mountain area should be strongly
encouraged choosing appropriate sites and design. - The areas where the national electricity grid
cannot reach by the year 2010, development of local energy resources would be the only way to
achieve RE. ~ According to a preliminary investigation, the small hydropower potential in Viet Nam
is-about 1500-2000MW. - The potential of micro hydro( less than 100kW) is about 2500 sites with a
total capacity of around 100-200 MW, Until 1990, only 3 % of the small hydro resources was
exploited. The shortcomings are pointed out as follows: : :

(1) Lack of appropriate subsidization policy

(2) No guideline and program for encouraging micro hjzdro development
(3) Low quality of locally manufactured equipment - : :
(4) . Lack of training program for Iocal people

It would be very effective to establish a scheme in which local people take an initiative in developing
micro hydro (for example, less than SkW) and state and provincial governments provide financial and
technical assistance in an appropriate manner.

13.4.4 Development of Financial Assistance Prog:"am

In Viet Nam, the central government is, in general, responsible for promoting RE because the electric
power industry-is being managed as state enterprise and also improving living standards of minority
people is one of the priority policy matters. Of course, above ali, the people who get direct benefit .
from RE should take an initiative in securing funds, however, it is often difficult because their
financing capability is very limited.  The centrai government is expected to establish a

comprehensive RE program, in which the most urgent task is to develop an effective financial

assistance program to encourage local people to. invest in RE facilities. At present the construction
of distribution grids under 20kV is done by each provincial government. But this program alone
cannot meet the underlying strong demand for electrification in rural arcas.

- Low interest loans or direct subsidies are the typical form of financial support. The level of

financial assistance needs to be so designed that the electricity price Jevel can be as close as-to the
regulated residential tariff rate. In either case, the key issue is how to secure necessary funds to
facilitate the new program, - One idea is to create new funds by adding small amounts of additional
surcharge to some categories of the existing electricity charge and use the funds eéxclusively for RE.
If 10 million US dollars can be generated every year by adding 50 Dong/kWh to the commercial rate

and the second and third step of residential progressive rate, that would facilitate 1000 micro hydro

. projects. (Assuming 10kW at each site with construction cost 2,000 US$/AW and 50% subsidy)

13.4.5 RE Master Plan

Taki_ng into account the major c_onstraints' and regional development pattern of RE, it is recommended

' to implement the master plan of RE in the whole country. As stated in 13.4.3, the approaches to

development of RE are an extension of the existing distribution grids and construction of independent

‘power stations. . The newly established PCs (power distribution companies) would probably
~undertake RE by extending the existing lines 1o non-electrified arcas.. Since PCs were requested to
establish a certain level of financial autonomy, their projects should be cost-effective and financially
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viable. Consequently target areas to be covered by PCs will be not less-developed area. - The
problem is little possibility of RE development in less-developed areas. Those areas are featured by
backward and low incomes.

The principal objective of RE is widely recognized to be equity development. The study area of RE
master plan should be less-developed region where extension of the existing distribution lines will be
hardly expected within a decade more. Lessons from past RE projects in other countries indicate
that thére would be two scenarios for RE development in less-developed areas. One is- the
promotion of RE in the framework of rural development. In this case, RE is a project contributing
overall rural development. The other is a RE project combined with productive use of electricity.
High cost and low load featured by RE with independent power supply scheme often aggravates -
financial viability of a RE project.  Thus productive use of electncity isa crucual element of RE

promotion with mdependent power SOUTICES. : '

It is hlghly recommended that Vlet Nam should make the best use of her a.bundant renewable energy
source (mnicro/small hydropower potentlal) for RE in less-developed areas. As stated, the potential
of micro hydro (less than 100 KW) is about 2,500 sites with a total capacity of around 100-200 MW
As a result; the objective of RE master plan is defined as RE development with the maximum
utilization of micro/mini hydropower potential in less-developed areas..

The work flow of RE master plan is proposed to be as follows.

Phase I Selection of Study. Area, Determination of RE Development _Framework.

Micro/mini hydropower | - Forecast of RE areas .- | Socio-economic study | -
potential study - | by extension of grids | onless-developed area | - .

Sefoction of areas + | Selection of areas | -
forREintural | - : with independent |
development | - - - REscheme . |

S

Selection of RE areas with hydropower potential




 Phaso Il Undertaking of Pre-feasibility Study

Socio-economic study " Physical formylation

Socio-economic conditions | - Determination of development scale
. [ - (installed capacity, annual energy)
Power demand | | Productive use —
' forecast of electricity | Cost estimate of projects
1
Investment schedule of projects
-
Evaluation of projects
¢ 3
RE projects in - -t Independnet RE
rural development scheme

- Phase Il Policy and Institutional Issues

(1)  Policy framework for RE projects

(2)  Altemative institutional frameworks

(3)  Selection of the most appropriate organizational structure for RE projects
(4)  Financial programs :

(5) Training programs

The work flow of RE méster plah shown above is just  an example focusing exploitation of
hydropower potehntial. The government should take an immediate action of formulating basic

framework of RE plan.

13.46 Other Programs for Accelerating RE

-

Standardization and Technical Guidance

They have littic knowledge about electricity and cannot make or evaluate the technical issucs
regarding RE equipment. Furthermore, their capability for maintenance work is limited.

In order to make technical problems less significant, it is recommended to standardize

equipment used for RE. Particularly, hydropower equipment such as turbine, gesnerator,
load controller needs to be standardized to alleviate technical work. Even in case of grid

- extension, it is extremely important to set up standardized electrical configuration.

Standardization contributes to reducing” project cost by reducing both design work and

- gquipment cost. o

' One of the expected r_bies. of power companies is to provide technical assistance to the local
people who are planning or operating RE facilities. Without strong cooperation of power

o131s
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companies, it would be unrealistic to install or manage RE projects efficiently. At the same
time the power companies will also benefit from this technical cooperation because they can
put necessary technical requirements into RE facilities for smooth interconnection with their
electric grid in future. '

Institutional Development
The big difference between RE and electric facility development by power companies is

organizational structure. There are many organizations ivolved in RE projects.  In Viet
Nam, each commune has its own people’s committee which is vested with decision-making

. of various commune projects. To make clear the function and responsibility of each

organization and to avoid a duplicated process, rearrangement of organizational structure is
necessary. In order to control and systemize independent RE projects at commune level,
authority and permission with respect to project implementation and electricity price sefting
should be controlled by a single agency like the Ministry of Energy. It is also recommended
that project cycle from plan to implementation should be established. MOE is perhaps
responsible for regulation, policy, budget of RE and the short/long term RE development
program. PCI has already established Rural Electrification Development and Management
Departinent to provide consulting and technical support to local RE projects. This
department of PC1 should be effectively utilized to take an intermediary action between
MOE and local communes.

13-16
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