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Note: This Flgure sho“s thc resul(s ofthe prellmmary optmnzauon study to select the optimum
project layout plan, which was carried out in the First Field Investigation Study (January -
March 1999)
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layout plan, which was carried out in the First Field Investigation Study (January- March 1999).
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Appendix I': Data Related to Power Transmission System and Explanation of
EGEAS

INTRODUCTION -

This Appendix F compiles explanation of the sofiware, EGEAS, which has been used in
this feasibility study in order to determine the optimum installation timing of the Dong
and No.3 and No.4 Combined Hydropower Project and the mosl appropriate daily
minimum plant factor (daily minimum peak operation hours) born by the Project, taking
into account cost of the whole power system over a long time span up lo the year 2015,

- The results of these examinations with the EAGEAS are discussed in the corrcspondmg
Secuons of Chapler 6 in lhe Main Report of this Drafl Final chort

In addluon to the explanallon of EAGEAS, this Appendix F compllcs the resulls of
analyses Related to the power transmission methods for the Project, which are prcscmed
in Section 7.4 of Chapter 7 of Main Report.
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EXPLANATION OF EGEAS
The software, EGEAS, is designed to be undertake the compulation of poWer system cost
for a wide range of capacuy expansion opuons and Dynamic Programming (DP) is

' applied to handle the sub-ycar production costing and reliability analysis for the Study.

DP is capablc of cnumeratmg all of the possrblc planning alternative combinations in
cach ycar of the planning horizon and selecting the minimum cost transitions from one
year to the next by utilizing the coarse grid DP technique. The overvrew of the model is
summan/cd below: C

Objectwe Funcuon

“The objccuve funclion is to seek the least cost of caprlal and operating cosis invested

during the planning and exlensron periods.  All the costs are discounted to the base year
1998. Caprlal cosis of exrslmg and committed unils are not included since they are

trcated as sunk cosis for the planning purposes. Operalmg costs of existing and_ o

committed as well as new units are determined in the program via detailed probabrlrslrc
production cost srmulanon and ar¢ mcluded as part of costs

Consiramts and Relrabrirty

There are three rchabrllly constraints 1mplementcd on each year of the plannmg horizon
as follows: _
“a)  Minimum feserve margin 25 % of peak load
'b) _ Lossof load probability : 10 days in ayear -
c) Expecled unscrved cnergy 1%of customer demand

_ Decrsron and Inpul Variables

' Decrsron vanahles in lhe DP program arc integer varlablcs GCrcscntmg the number of

units of each altcrnatrve 1nsialled in each year of the planning perrod Thus, the optimat

" plan consrsls of whole unit capacity additions. -

lnpul variables can be grouped into lhree categorres gcnera] and load data, gcncralmg

. unit data and DP program specific data. The general data include specifications of the
. base year for cost dlscounlmg and system rcliability requlremeni In this study, all the
- costs are discounted to the base ycar 1998 by applying a discount ra(e of 10 %6." The load

data include load curves of each year and system demand data. The generating unil dala

- specify capabilities and costs of generating units. . The DP program- spccrfrc data include

mformatron on the years included in the planning horizon (the year 1998 to 2015), the
length of extension period (17 ycars) that accounts for terminal effects, maximum number
of Slatcs 1o be analyzed in DP, mamlcnance schcdulmg and olher relevant data.

Handlrng of Tcrmmal E[fccls :

: I‘ermrna] effecls arise becausc of Ihc fmlle planmng honzon in the cxpansron plannmg
'modcl ‘The costs and benefils associated with plans continue 10 accrue in the years
'beyond the planning horizon. A consrderauon of total cosis beyond the pfanmng
' horizon could well lead to an cxpansron plan dif[erenl from the onc indicated by analysis
' based on the only costs accrued in the planning horizon. These and related factors
: conslrlulc lhc terminal effects Whlch should be taken into account in the search for an



oplimal expansion plan.

In EGEAS, an exlension period is formulated as the period that units installed during the
planning horizon are replaced in kind. Commilted and existing vnits that are not retired
by the end of the planning horizon are assumed to operate thmughoul the extension
pcnocl of 17 years. All of the years in the cxtcnsnon pcnod are assumed to have the
same load characieristics as those of the last year of the planning honzon Operating
costs during the extension period are discounted to the basc ycar. Likewise, fixed
charges for capacnty instalted during the extension penod are dlscounlcd 1o the basc year.

EGEAS ca!culales the prcsent worth cosl in the basc year m lhc manners menuoned '

above :

F'-__3_ -
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DATA RELATED TO POWER TRANSMISSION SYSTEM

As discussed in Section 7.4 of Main chorl lhc power transmission methods for the

Dong Nai No.3 and No.4 Combmcd Hydropower Projecl have been examined in detail,
* taking up the 3 alternative methods.

Out of the threc altcrnatives, the power system analyses including the power flow

* calculation, stability calculation, lransmission loss calculation were carried out for the

two alternatives, Alternative 1 and Alternative 3.
Power Systeﬁi Analysis Calculation

The analyses adopt the size of the whole power system of Vietnam to be 14,000 MW that
will be connccted by the 500k V/220kV lransmission system, referring to the plan by IOE.

' The results of the powet system analyses are summarized below:

(i) Analys:s Results in case of Altemaltive 1 (lransmlssron line consisling two 220 kV
' c1rculls)

" ‘The power llow diagram in case of the Alternative 1 is shown in Figurcs F3 ltw F3 4.
: Thc transnenl slablllly swing curve is 1llustratcd in Figures F3.9 and F3 10.

(ii) Analysm Resulls in case of Alternative 3 (Direct step-up to 500 kV at each
substation of Dong Nai No.3 and No.4, and connect Dong Nai No.4 to the existing

500kV lransmissmn lme)

The powcr ﬂow diagram m case of the Alternative 3 is ‘shown in Flgures [‘3 510 F3 8.
The transu:nl stabﬂlly swing curve is illustrated in Figurcs .11 and F3.12.

Asa resull of the power system analy51s above, it is clarified lhal, with regard to both

Alicmative 1 and Alternative 2, any technical problems related to the power flow, power
voltage and po_“_'er stability will not take place.

- Comparison of the Three Alternative Transmission Methods in Terms of Annual Cost

" The three transmission methods, the Alternative 1, Altcrnative 2 and Alternative 3, which

are discussed in Scction 7.4 of Main Re_;ibr( of this Draft Final Report, were compared
from economic aspect in terms of their annual costs. In the economic comparison, the

* transmission loss was also taken into account. ‘The economic amount loosed by the

lransmlssmn loss was measurcd with the kW and kWh values that are adopted in Chapler
9 of Mam Repon of this Dralt Final Report The economic comparison is made on the

- followmg basic condlllons and assumpuons

- Thc I1fe umc of cqulpment to be installed in switchyard and iransm:ssmn line are

- 15 years and 20 yeas, fespcchve]y “Therefore, the capital rccovery factors for
. lhcsc are derived at 13, 2% and 11 8%, respccuvcly

e Annual mamtenance and opcratlon cost is equlvalcnl t0 1.5% of capml cost.



The cash flow for cach of the three alfernatives was prepafcd for the project life of 20
years as shown in Table F3.1. The Table shows that the Alternative 3 is the most .
cconomical among the three alternative transmission methods. é !

@
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. Table






Table F3.1  Cash Flow of Annual Cost

% Unil: millionUS$
' Year Alternative 1 Alternative 2 Alternative3

lsis Jr Jom Jkwressfovn Loss from fsis - |mL oM Jrom fsis f jom fro
1| 4015 0958 0578 2745  2.498 10.794| 5837 0819 0.767 7.423| 4792 1162 0.692 6.646
2 4015 0958 0578 2745 2498 10.794| 5837 0819 0767 7.423| 4792 1162 0692 6.646
3| 4015 0958 0578 2745  2.498 10.794| 5.837 0819 0767 7.423| 4792 1162 0.692 6.646
4] 4015 0958 0578 2745 2498 10794 5837 0819 0767 7.423| 4792 1162 0.692 6.646
s| 4015 0958 0578 2745 2498 10.794] 5837 0819 0767 7.423] 4792 1162 0692 6.646
6| 4015 0958 0578 - 2745 2498 10.794] $837 0819 0767 7.423| 4792 L1162 0.692 6.646
"7 4015 0958 0578 2745 2498 10794 5837 0819 0767 7.423| 4792 LI62 0692 6.646
8| 4015 0958 0.578 2745 2498 10.794] 5.837 0819 0767 7.423| 4792 1162 0692 6.646
9| 4015 0958 0578 2745 - 2498 10794] 5837 0819 0767 7.423| 4792 1162 0692 6.646
10| 4015 0958 0578 2745 2498 10.794| 5837 0819 0767 7423 4792 1162 0.692 6.646
11| 4015 0958 0578 2745 2498 10794| 5837 0819 0767 7.423| 4792 1162 0.692 6.646
12| 4015 0958 0578 2745 2498 10794] 5837 0819 0767 7.423| 4792 1162 0.692 6.646
13| 4015 0958 0578 2745 2498 10794] 5837 0819 0767 7.423| 4792 L1162 0692 6.646
14| 4015 0958 0578 2745 - 2498 10794 5837 0819 0767 7423 4792 1162 0692 6646
15| 4015 0958 0578 2745 2498 10794| 5837 0819 0767 7.423| 4792 1162 0692 6.646
16| 4015 0958 0578 2745 2498 10794| 5837 0819 0767 7.423| 4792 1162 0692 6.646
17| 4015 0958 0578 2745 2498 10794] 5837 0819 0767 7.423| 4792 1162 0692 6.646

P 18| 4015 0958 0578 2745 2498 10794 5837 0819 0767 7.423| 4792 1162 0692 6.646

B 19| 4015 0558 0578 2745 2498 10794] 5837 0819 0767 7.423| 4792 1162 0692 6.646
20{ 4015 0958 0578 2745 2498 10794 5837 0819 0767 7.423| 4792 1.162 0.692 6646

S/S: Sub_slaiion
TAL: Transmission Line

O/M: Operation and Maintenance
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Figure 13.10 * Stability Swing Curve of Dong Nai 4( Dong Nai 500KV Transmission)
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