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Empresa Nacional de Energia Eléctrica
Centro Nacional de Despacho CND
Gerencia de Despacho

CND

Tegucigalpa, M.D.C.

GD-CND-020-11-2023
February 7, 2023

Engineer

Stephen Heise
MISSION CHIEF
Your Office.

Dear Stephen Heise.

By this means I certify and appreciate, the various trainings in protection of electrical power
systems, management of hydroelectric plants and the various meetings held to discuss
problems in the matter that arise in the operation of the Honduran electrical system. Training
and responses prepared by the experts of the China-Taiwan Mission, and delivered by PH. D
WEN-TA TSAI, PH. PING-HENG HO, PAN-CHIEH TSAO, CHAO-CHEN HSU, YI-
FENG HUNG, Meetings developed with the engineers of the National Dispatch Center. We
inform you that this training was received to the satisfaction of each participant and will be
very useful for the performance of functions in the National Center of Dispatch to the
National Energy Company.

We greatly appreciate your collaboration with our Company.

Sincerely yours,

Firmado
digitalmente por
JOSE RENE
BARRIENTOS SORTO
Fecha: 2023.02.07
14:53:27 -06'00'
Ing. José Rene Barrientos
Manager Energy Despatch

cc: Gerencia General de la ENEE
cc: Archivo

0 Edificio Corporativo Centroamérica, entre CCIT y CEUTEC 9 rbarrientos@ods.org.hn
Piso 11, Local A-2
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1 H3H [Tuesday () Amended Electricity Act aEREMERANERLR
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Case Study
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Taiwan Power Company

Founded: May 1%, 1946 /5
2 Capital: NTD 330 billion /;ﬁ §§ S
Introduction of sl 3R ovenmadi o NEW
» ’ 3.08% privately-woned ANIE
Ta Iwans ene I’gy status Total Assets: NTD 2,205.7 billion /:::’;'f S§ =
. Electricity income: NTD 609.2 billion /‘:-"' =3
and Tai power company A DI
Average electricity price: NTD 2.5885/ kWh

Employees Number: 27,606

P P ——

2022.10.27

10 FEEFEARALBATEN RESHEN

Introduction to Taiwan Taiwan Power Company
PITYYTTTry ey e RS
N Sut i Sites | Capacity (MVA) T -
Area: 36,197 km » Extra High Voltage
Population: 23.2 million Fa S”gf,‘;‘l'h”{’k(\f/s) 33 62,500
Y« BN
e L & Pri Substation(P/S|
GDP: $774,942 million (2021) e Timery Substation(P/). | :301 75,840
o Secondary Substation(S/S)
3 2 285 21,397
GDP per capita : $33,011 (2021) 69/22.8kV or 69/11.1kV
Imported energy : 97.7% i Item Route Length (km)
. Transmission-Line
ax B 345kv 4111
Imported | Indigenous Transmission-Line
Energy Energy AM 161KV, 69KV 13,884
14,070 (97.7%) - 327 (2.3%) ? Distribution-Line
22.8kV, 11.4kV 399,813
Source: BUREAL OF ENERGY, MOEAZ022) ENERGY STATISTICS HANDBOOK 2021

Integrity, Caring, Service, Growth 2 @ Integrity, Caring, Servic btz ) S
B 11 =Z2ERETASEATI[NMREISLIER

B 13 =ZEpERRENESEATI[T LRIBL
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(D) EERERDH
1R ;111 F 11 B 8 H(Z) 9:00~11:00 -

QHEANE  EEMADMRBEFME_ -
3RAREER  EEMANTARELDERNE 14 - 15 -

4 ERIB - EERAD T LRIBENE 16 - 17 -

:@ Cost Analysis o——
: INTD = 0.78 Lempir:

]]ﬂK

CaxTaksNNLR
Electricity price and Unit cost 2021

unit: NTD/kWh

[
2021
- . -hr, Item -
Operating Cost Analysis . wcon |
'*“ Fuel 1.2426 51
H i Taxes & Fees 0.0264 1
Of Ta I p o W e r C 0 m p a n y it Interest & Depreciation 0.4982 20
. Operating Costs 0.7345 30
.:_‘f‘ other costs 0.0055 0
bl cuate] sauts other revenue -0.0444 2
amn' s | amm's | e s Total unit costs 2.4628 100
SasTasn Electricity Price 2.5885
bk ‘ i Profit and loss +0.1257
2022.11.8 S WS Ran BT o
X s
=] EXSE i=hvi \
14 ZEMARD 4‘)?.:%5 Bid
Cost Analysis Cost Analysis ,
y Power supply branchs (6 ) y unit: NTD/kwh
unit: 100N Transmission cost 2020 January ~ July,
S L o - N
ags | o o Cost- 0.1169" 0.4203 NTD/kWh et " : :: average price 1s
(1) Operating expenses - = w 2.6253 NTD/kWh.
e o s July ~ December,
= 2 s
i % = average price rises to
—re 2w s
- i 205 2.8458 NTD/kWh.
Purchase (B)
Steamlectricty symbiosls 23 n N
E = = Taipower company
—_— i s expects a loss of
520 e b oafs .
= = < 200 billion NTD in
= i i 2022.
RS 4ROD GES6R 110EL e 28 352
0.1116970.4615 NTD/kWh 18 £ AT ot 307 5

15 EBEWADIRELDER

Samsung Quad Camera
AR

16 EEMADN LRER
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17 ZBERADH LRIBF

(=) AEL&UPP EANWEERMEE

1K@ : 111 £ 11 B 15 H(Z
NEE&IPP BENWEERHER

B E&IPP ENWRBEREERERLD
NEL&IPP ENWEERMEE

Q2HEANE :
REE
4. FRRIBF

3.

Profit Assessment of
Taipower company

)

) 9:00~11:00 -

XA

ESREMIME -
EiRlnE 18 - 19 -

B 20-21-

Profit Assessment

Estimated Income Statement

Accounts |+ Budget

x| xw

Power sale ( 10° kwh)
Average price (NTD /kWh)| «

Income (10°NTD) |

Expenses (10°NTD)

Pre-tax surplus (10°NTD) | ves
Income tax
Profit/loss (10 NTD)

| estimate unit: 105 NTD
s | ot

na | wn | w  mes
s ram|  man| am

o T ) )

1 Lempira = 1.28 NTD
(INTD =0.78 Lempi

TPC Estimated
Income Statement

2021~2027

by Department of
Accountting

Assuming
breakeven to
estimate the
electricity price.

2022.11.15 -
B ERZE D E R
B 18 FEFL&IPP & ﬂﬂﬁﬂ%@’f DE
. .
IPP power purchase price IPP power purchase price
2022 Feed-in Tariffs (FIT) Rates of Renewable Energy gontact 3. Electricity Market Structure Diagram
Wieaan | wm Wizian e years
- INELFANE ““';:;‘;’” — 20021.1-2022630 " 202271-2022.12.31 4 Existing traditional power Self-use
Win onshore. Wt oare | | RERA RIZEAR | B-MIMRAUD | BIMIARAL Renewable
d| = A Ao Toal] ety B ] gower ; wmpmu ( 8 gmmnﬁom
500 eneration |
i |t [ T = {open enewable | | Enterprise and PPs)
Bifsmags  [Anranan AL l::‘ - el B P energy) i,uwr; Iwholesale sale/wheeling
W sl iear S s - = i 14 P vholesdle whelesle e
WEste o -:Eff:n e o s | e ) ) Transmission & | | B0 Electricty
Ny [EErerT e Ah | e 1 s 2020.4 Distribution sricsion and Dite bution Enterprise e
e aae ETee = Large electricyy (Stte-onned) L regulatory
. [EDLIINED customers can H Utility electrici authority
W— T directly buy Electrici H Renewable iy ol ricity Retall o
Geotherma R !"I“!ﬁ'#l :1:: !rnm; renewable Sales & ED energy retails ( TPC Electri il )
] e e T TTRED] energy. (progressively ! Rate ulated
wo0mar [y | @10F 6170 opening) iy 'ea Rate regulated
LaLbd YT EET H /
ey [YTS Tar 3 Customers Customers (Fully open users’ green power purchase options)
N /
Ocean Energy
18

& 19

*U/F'%HE&IPP BHWBEE

17 ‘-
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Quad Camera

20 AHEFHE&UIPP ENWBEEBRMGE

UngeGuiad C3

B 21 *U/FﬁnI'fE&lPP BHKNEBERLE

(M) KAORKDEMBEEEFTETT A

1A : 111 F 11 A 22 H(Z) 9:00~11:00 -

QEFBAE  KAORXKNEMBEEFTE

3FREEN  KNRERKNEMBEEETHE
4. FRIBF . KARKNEMBE=FTE

ll

JI

Electricity Calculation
method of hydro and
thermal power plant

2022.11.22

RBRBEFNE -

R iBT

RRIER D ERE 22 - 23 -

A LRIBIUE 24 ~ 25 -

Electricity Calculation of Hydropower

3. Case Study

(1) “The Hushan Reservoir Small Hydropower Plant Project™ plans to utilize the existing facilities of the

@) Taiwan Power Company

B 22 KARKNEMBEETE

EEn

14

Hushan Reservoir (Water Resources Agency), install a small hydro.

electric generating unit. The plant

generates electricity from the discharge of the Hushan Reservoir, with a capacity of 1,950kW.

Project Basic Data

200
141
3.9
Minimum Operating Discharge (cms) 1.56
Maximum Operating Discharge (cms) 449
54.87
9114

1,950

7 &E DER



Electricity Calculation of Thermal Power

® Electricity of thermal power

Electricity Calculation of Thermal Power

Tashan Zhusha Linko — ® The unit type and capnc‘n) of thermal E=P x (l-e)xtxy
M . < Datag., - power plants are determined by many i
ey & > % R G t: time (hour)
a - - conditions such as electricity demand, N ‘. 3 .
3 ) o S s i foel sapnk e : ratio of station service
Tunghsia environment restrictions an supply. coalfire e = 6-8 %
o < ~22%
Taichung & Power Plants 1 : capacity factor
Taichung, Hsif coalfiren =80%
s aumo’&Tasllnm' combine cycle n = 65%
Chiensha . s A Heavy oil Hsiehho,
n ¥ Natural gas Talin Linkou Power Plant
. z Light diesel 1. o o -
Hsinta & trbines oil aichung (Gas turbines) i E =62400 x(1-6%) x 365x24x80%
Nanpu - Combined- A Datan, Tunghsiao, 365x24x80% =15,810,048 MWh
Talin cycle  Loadfollowing  Natural gas Nanpu, Hsinta MWh

Diesel Chienshan, =15,810 million kWh
- mm Offshore islands ngmo:lesd Tashan, Zhushan

inkou power
"1-43
[©) r.wvmmmerc:xmmy ng, Service, Growth

I 23 7J<7]7§U<7]§'-§J"m7z’§§§'€52 /in%i

Samsung Quad
(BB R g

24 KARKNEMBEESTET A LRIBL

B 25 KRN EREERHE L LEEY

L2
(—) B 4zim#E 1/2
1B 111511 81 H(Z) 9:00~11:00 -
QHEANE BB 1/2 % ﬁ?ﬂﬁﬁii °
3REEN . B2 1/2 FEHLLERUWE 26 - 27 -
4. LREF - BB 1/2 J:E%'%Eﬁ?ﬂﬂ 2829 -
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Insulation Coordination-the Basic
tB ez tm A=

Data resource:

1. IEEE Std. 1313.2-1999
2. |IEEE C62.22
3. IEC 60071-2:1996
4. E/CT 151 overvoltage and insulation
coordination in MV and HV
5. High Voltage Engineering
6. Internet
7. Others..
PET PR

Contents

. Insulation coordination

. Origin and classification of voltage stresses

. Characteristics of overvoltage protective devices

. Power Equipment Insulation Stress

. Equipment Insulation Withstand vs. Protective Level
. L.A. location

. Lightning Impulse Analysis

. Line insulation table

. The BIL of transformers for Taipower & ENEE

10. Useful information
=Y

©oOoNOOUAON =

D e «u&yw ‘-«m

26 #BBHAE 1/2 FELHER

2. Origin and classification of voltage
stresses
2.1 Temporary overvoltages
2.2 Switching (slow-front) overvoltages
2.3 Lightning (fast-front) overvoltages
2.4 Very fast-front overvoltages

Ec 7

class permanent temporary slow front fast front very fast front
= T S s g o
AR ]

edwhae  T-Sor80Mz | AB<l-E3t: T,=200s Gl
L noe o

™

a7t A
o n.wmn- Rl ghs: LaSh

g Quad Camera

B 28

HJ & E‘Wﬁiplu
BIZHR 1/2 RI2E H

2.2 Switching over voltages
(slow-front)
1. Line energization and re-energization
2. Faults and fault clearing
3. Load rejections
— At the remote end of a long line due to the Ferranti effect
4. Switching of capacitive or inductive currents
5. Distant lightning strokes to the conductor of overhead
lines 4 2

E 29

Biztias 1/2 LRRIBH



(D) #B#& 1 2/2

1RE 111 %11 A 3 B() 9:00~11:00 -

QHEAR : B 2/2 &
3ARBEER  BiximH 2/2
4. _ERRIB

2.3 Lightning overvoltages
(fast-front)
2.3.1 Direct strike

» Strokes to the phase conductors (shielding failure)
2.3.2 Back flash

* Srokes to the line shielding system which flashes
over to the phase conductor

2.3.3 Induced voltage

= Strokes to ground in close proximity to the line,
which induce overvoltages in the phase conductors

15%‘3% “’}r B Hwd)

JR—

ESREMIME -
azal D ERIYE 30 ~ 31 -
"BizirER 2/2 LERIGMNE 32 ~ 33 -

3. Characteristics of overvoltage
protective devices

3.1 Spark gaps (dischargers)
3.2 Gapped silicon carbide surge arrester
3.3 Gapped metal-oxide surge arrester

3.4 Gapless metal-oxide surge arrester
(ZnO arresters)

P
7NN
2k

Egrwd

S—T

[ 30

7. Lightning Impulse Analysis

[100a] [100a]

3
L

Cestrma

B 31

B 32

J——y
BEHT 2/2 BRESHEH

Bz 2/2 LRIBE

BEHT 2/2 BRESHEH

Voltage shape-Tr. & Cable I/P point w/ L.A.

Transformer wind BIL=650kV

toa” TRA crest=505kV
PM=(650+505-1)x100%=28.7%>20%

@5siran

17



|
33 #E&WE 2/2 ERIBK

(Z)EMREBER S 2 REIBIFRE 1/2
1.8 111 2% 11 B 10 H(M@) 9:00~11:00 -
QHFEANE  SMRBERF ZAENERE 1/2 B EBFHWNHE_ -
3REEN  EMFEEAM REIERE 1/2 FEHHERUE 34 - 35 -
4. FRRIBI - Etf#EsER A 2 REN AR 1/2 LRIBEAWE 36 ~ 37 -
Kinmen Power Equipment
L 2‘|:nv\ilr\;:2 B

N - = -
PV 0.53+10.96MW\ _ %"
(11.49MW) A=+

Restrictive conditions & assumptions

* Restrictive conditions

1.Short duration EESS:
[If one generator tripped, system frequency > 57.3Hz |

2]Long duration EESS=Diesel generation+Renewable energy—Load|

.
Assumptions TaSani# L
1.Short duration EESS specializes in Real-time Rescue; 7.9MWx4
8.25MWx4
11.15MWx2 ShaShin I #

Long duration EESS specializes in Energy Time-shifting.
2.The analysis of the study is based on the real data between Nov. (86.9MW) (3.1~3.5MW)x6
(20.31MW)

2019 and Apr. 2020, and the statistical methods is used.

BMREER A ZRE AR 1/2 RIELOER

: EESS |
—|1.8M/10.8MWh

B 34

—
Fig.3 The 2MW/1MWh short duration application EESS II
59 61

] 61 22,34 10.58%

9463 17.40% -
6%, e
-7 )
&, 2 9.06%, 7
/ P06%

Figure 1. The 1.8MW/10.8MWh long duration application EESS | (Hz) (@ - ¥
ystem 2 System Net Load29.7MW

45000 System Net Load ~ System Load 60.25 Symtar Not Load 2/ —— - " 4
40000 System Net Load after 60 2vovove | ~ =
7 djustment by EESS | S ~»

- 59.5 [ ESS discharge to

14 units, big inertia & 59.25 | Support system < 2020.5.31, G3 5.96MW tripped,
. 59 | frequency, about with EESS Il real-time rescue

‘3 units, small inertia 22
58.75 0.559Hz upgraded| ;

" 2019.12.01, G4 5.37MW tripped,
without EESS real-time rescue

5000
0

18




36 EMREEERA ZNINEDIRG 1/2 LRIBFH

(@je]e]s)]

{ Samsung Quad Camera
(EESRH

37 BRSNS IR 1/2J:p%haﬂ/

(M) B fREBE 2 4t 2 AR B AR &L 2/2
15 : 111 £11 B 16 H(=) 9:00~11:00 -
QHEAR  EMHEEERA 2RI IR 2/2 RREFMH_ -
3RRIEER | EMHEEER M 2SN IR 2/2 REEHERUE 38 ~ 39 -
4. ERRIBI . BB R A 2R EIERIRE 2/2 ERIBFWME 40 - 41 -

<\kW)) . .
g ]| Load pradicions 1 2022 witkr | IShort duration EESS: If one generator tripped, system frequency >57.3Hz
= 1. One sample every 15 minutes &
P= ‘ 2.20 samples between 10:00~15:00 WV rd TR b " "
& g 2y emten 224 betupen o and A R Table 1 The results of demand analysis for short duration
s | \ . = s application EESS
S
E= 2 setsin 3 setsin i 4 setsin 2 setsin
g 7 16000 Phasel, Il | Phasel II ! Phasel, Il ) Phasel, Il
PV maxi LT B L R
8 - ase ase ase ase ase
g 7 saxIntim.. g 3888 2+0) (3+0) (@+0) G+1) 2+2)
output 33.5MW , - T— 50% | 80% | 50% 80% | 50% | 80% | 50% | 80% |s0%
= = . 659441 b 1 E42-89:2 256
Prediction 2022.11~2023.4: Dies: 3 g -4000 129 =8 f19.2 119|217 |e134 j253 16 je28.1 176 32086 fo192
i Prediction 2022.11~2023.4: Di d PV T -8000 Scenario | Scenario | Scenaro |Scenario| Scenario | Scenario | Scenario
§ —{Prediction 2022.11~2023.4: Diesel engine & loady - 1 2 3 4 s L) 7 2 9 10 " 12
= T T t 2 + I;'":ﬂ 53.95/56.46 | 56.85 |58.24 | 56.88 | 57.12 | 57.7 | 58.88 |56.38|57.96 | 57.2 585
00:00 05:00 10:00 15:00 Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz
" . Tima (hour) T fm/mwn Gen. Scenario| Scenario Scenario Scenario
Fig.8 The winter daily load predictions (Operated)] N1 [ 11 [ 21 | > pol b 1 i)
e . |56.86) 59 23 58.02 57.6 | 58.68 57.32 57.96
from Nov. 2022 to Apr. 2023 e o vz Hz | Mz Hz Hz

38 BMFEBERAL ZRBNAIRE 2/2 RELDER
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Scenario 21 50%(290)
o2t

The short duration
EESS is to increase |\ ps
system virtual inertia

Fig. 9 The frequencies of Scenarios 1-1, 2-1, 51,
6-1 and 9-1

39 EMREBERA ZRINEIRG 2/2 REFR D ER

40 BHMREBERM ZRBAREE 2/2 ERRIBK

41 BHMRBERF ZMENERIRSE 2/2 LRIBL

(@EEENE
1@ : 111 £11 B 29 H(Z) 9:00~11:00 -
2HRAR  EEENEHEREHML -
3HREER  EEENLREMLNERNLE 42 - 43 -
4. LRIBH  EEE NS ERBENE 44 - 45 -

20

............

The daily load curve with
::::: tput 33.5M
in 2022 winter
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Characteristics of electricity
demand in Taiwan

Dr. Ping-Heng Ho

2022.12.27
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46 EIN(EE)ENE

|. The 815 blackout

o o VAR RN
=S

1651 AMMRIF Da-Tan all G. tripped Jr—
BASOTRR | | R AL) B il
— ... o i i
&iB6:17 W-525HE J
g e22BE ] Damegoma
P e 4 (¢>k#5§!ﬂﬁm)
(11 {EATEES9.5 Hz Tai-Chun G.5 Tripped
e = EB?"SO?"P) load shedding #11 59.5Hz & 50s |; d
fE336ME ow frequency load shedding z s lagge:
1~ (%s&mtﬁlﬁssz Hz)
Low fvequencv load shedding #5 59.2Hz
.......
(%ﬁ&(&ﬁﬁﬂﬁss 0 Hz)
Low frequency load shedding #6 59.0Hz
FAIB ne
47 A& }é)

Samsung Quad Camera
B

VAN -1
|/=

B 48 BIA(EE)ET]

7] SR ZFEER
TR ZBEERRER D
)& 7] SR ZBE ERIBZANE 48 ~ 49 -

) 9:00~11:00 -

ESREMIME -
ERE 46 - 47 -

Ty ———

» 3. The impact for system frequency: spinning reserve need 10%
increased by inter mitted energy
HAMAENEE  FESEEIMERBRMEBERERIONEE)

2025%
BHEEEERRMW)

_Minma Spinning reserve
Fi@Source

Spinning
reserve

K - W R EK
Reservoirs, adjusting tanks
and pumped and storing

hydraulic power

1850 1850 1850

Load change and
Generator trip

1350 8 X NThermal 1350 WK SThermal

1350

| mumR | ey 2000 0 @#HXAThermal
420 420 @i X N Thermal
St Total 3200 620 3620
Ts @ aAnasii WTE MR AR X X a8

TR ZFERERDER

TR Z BRI ERIBH
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Official Document

>

>

>

>

1@ : 111 F£12 B 6 H(Z) 9:00~11:00 -

2HEAR  KNEMKEEE 7 EXNRIBRZZEFME_ -
3ARBER  KNBRKEEE ZEARRERZEHERWME 50 - 51 -
4 ERRIBIE : KNEMKEEB ZERRE FRIBUE 52 - 53 -

Contents

. Introduction of TACHIACHI Power Plant

( Official Document
(

Basic Principles of
Reservoir Operation for
Hydro-Power Plant

Perry Hsu

50 KANBMKEEEZEARREREZIER

SOP for Hydrolic Construction in
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- Hydraulic sand discharge in front of dam
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Data Governance(DG)

| « What is DG?

Data Governance

DG is the exercise of
authority and control
(planning, monitoring,
and enforcement) over
the management of data
assets.

and Case Stud

Taiwan Power Company
Hung Yi-Feng
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2022-12-21 v Data Management Framework

¥ 11 major DM Knowledge Areas
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A Data Value Example Case Summary
Data governance is not only a matter of data SAOEEE

management across systems, but also an
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Benefits and Advantages—3

W&

SW/HW Requirements of
Data Analysis and Case Study _ _ _
Starbucks uses Big Data analytics to make strategic
decisions, For example, the company leverages it to

3. Quicker and Better Decision Making
Within Organizations

. decide if a particular location would be suitable for
Taiwan Power Compa ny a new outlet or not. They will analyze several
Hung Yi-Feng different factors, such as population, demographics,
accessibility of the location, and more.
2 0 2 2 & 1 2 2 2 8 By —————
Platform Taiwan Power Company Integrity Caring Service Growth 88
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TaiPower Big Data Platform -2  TaiPower Big Data Platform s
Software Architecture Data Integration Requirements
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i ata analysis layer 2 B 1 0% (7 25 ! W, |
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1 data integration layer 2. BHEHSFI Gy Storage’. .4 s & - v
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Operational Data Collection
and Analysis

Taiwan Power Company
Hung Yi-Feng
2023-01-04

[11- Dats Anslysis Example]

Exam pl e- CQR(coal quality re-inspection)

TPC Coal Supply Sources in 2019 ® Coal procurment for coal-fired power plant
needs

® CQ cause not only operation efficiency but
also price

® CQR is a confirmation mechanism when the
quality exceeds the allowable error range
agreed by the two parties (supplier and
buyer)

m . Talwan Power Company Integrity Caring Service Growth 12

74 BEWEEERSTREDHEN

III - Case Study

(Discovery - 2) CQR triggering Operational Data Use Case 1-1
.LOOk at gyaj(Su ppller — Buyer) >72 POWET: Damage Monitoring System

Generation

g Orange represents no refund after CQR
Blue represents refunded after CQR

Broken tube maintenance method )
Damag ing Sy !"WU

1. can only monitor the real-time 1. Collect furnace tube material,

temperature. testing and op:
T 2. tube breakage is unpredictable. data, and use big data to predict the
L i .‘ Fad 3. manually find the broken place degree of damage.
2 before repair. 2. Systematically judge the serious damage.
‘ ‘ ‘ i 4. Passive protection. 3. Pre-scheduled maintenance time.
m 4. Active predictive protection.

‘nm ‘! HHEW. EREYE z!

@ TalwanPawerCompany |"'-68ﬂty Caring ‘Senvice Growth Taiwan Power Company

B 75 EERRKERSTERBHEN
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SW/HW Requirements of
Data Analysis and Case Study

Taiwan Power Company.
Hung Yi-Feng
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BEPOER _HEREEIBUINED RIS 54.7TMW K 54 7MW ; BEXIHES B
%5 12.0MVar K 13.8MVar - Alltt —#i38 BHINERRE R 25174 0.97 & 0.97 -

AETRMEEE T2 mEREEEE KEKIEHAEEFNE 118119120+
121 PA7R -
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MW MVar est.KV est.KA exc.KA f
BRUpo 1 H4.7 ST OEENeE 2.30 0.04 Nivel embalse
Grupo 2 0.0 -0.8 0.02 0.01 | rga 105.50 H

0.1
Grupo 3 54,7 +12.8 13.8 2.34 0.01 Desplazan. 1 33.6 mm
0.1

Grupo 4 0.0 +0.0 . 0.02 0.01 Desplazamn. 2 200.0 mn
‘oduccion 109.4 +24.0 Desplazamn. 3 52.0 mn

Gr,aux.1 0 KW Barra 480V 478 V
Gr.aux.2 912 KW 15.5 A

Barra 13,8 K 13. 87 KV 13.80 KV

IBESTACION EDIFICIO DE CONTROL

13.8 A 14.4 A
‘ogreso 1 +64 Barra 13,8 KV 13.87 KV 13.87 KV 13.87 KV
‘ogreso 2 +86 1.9A 27.84 1.9 A
tio Lindo +0 Barra 480 V 480 V 482 v
Suyapa 1 -44
Suyapa 2 -4 Barra 34,5 KV

0.0 A

IANS.TAL6  +3.3  +0.4 234 KV 34.4 KV

273 Vi STAMV

BeLere~T
4

Samsung Quad Camera
eIkt
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123 -
4. GRS
(1) RERE 4 E&E
A. Please analyze the attached information, to provide your opinion regarding
to the possible impact on the Patuca lll, if it is going to operate below the
operating limit defined by the turbine capacity curve, in order to also take
advantage of the social flow when there is scarcity of hydroelectric
resources.

B. If it possible, we would like to have some recommendations, what could be
the range of power regulation that this type of plant could keep
continuously, in other words, being exposed to a power regulation service
that varies depending on the frequency needs and the power exchange of
the unit.

C. Additionally, other recommendations regarding to how to proceed in order
to synchronize the Patuca units to operate it in an islanding mode (stable).

D. From the point of view of maintenance, we would like to know what could
be the impact on the increasing of costs of these units due to that these are
subject to a frequency and power regulation service with power ramps
between 3 and 6MW/minute.

RQEaB aEl@EiENE i ERE 7 [0 B ZH B A E
Q)VERARRE S MAIBRERESIWT :

For contextualize purposes, we provide you the following data that have

B

tﬁﬂi

impacted on losses, due to the impossibility of taking advantage of the
hydroelectric resource.

Ecological-Social Flow 25-30 M3/Second

Minimum flow per unit reported: 58-62 M3/Second

Maximum level of the reservoir: 290m.s.n.m

Minimum level of the reservoir for the operation of the units: 280 m.s.n.m

Projected reservoir level curve
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() B _KHtad
1. &
IR ODS M AKREBE _ R AMmEERE  HaEE 111512 523 H-
2. hEh
1% ODS W AKRBE RIS A/ EERE - TR 7E ODS #AKE -
3. HEAE
1R ODS WAKRBE _ RIS HAMEBEERE - HEASSZEFMGE_ -
4, S EmiER
R ODS MAREBE_RMNAAEERE  SHEAREREERK Rene
Barrientos &1 PATUCA3 KNEMZERERE - AR NS KFZEME LR -
SamiEE R WE 124 - & 125 %@ 126 -

Sy iE LA
5. = u?’rtgﬁl nf

(1)Patuca Il A EBEBTIRAIRG FROE(ES TN - REAEKACEZR/) - ERE
BRKERK HRAEZHR 45%H L - |RIB TPCKNBEMEEH LR - HESH
BRBEEZ O LUER 45% - BREEIRKEEIRE) K INBRIAR DT - Q03 AR 5 1 RIS HA
NEAZRRBEEREMEZZZREE N EE  BREHREEFESE - BOX
CBREMHIZSETIH FRETREEB  RERSESE -
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ET/)\BEBUEREEEED - AEEERRRERILIINEE

(2)Patuca Il #ABINEE
- IEIhREOI R HERBEMEEZTSMNE -

YNB RUFRIEINBE
(3)Patuca Il #AMM B HE(EZR 3 -6 MW/mIn#1E - DL TPC KN EMAVAER -
IWBHBERWARS  FAEHREELTEETANTE -
SfE R LB 2 & — SRR R N EEMLAER W

LA

126 ODS A KIEE Rt 1EH
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R ODS MAKRBE=RMTXREEDE ZEHREZEFEER Rene
Barrientos i EE AT EEXEPRFBE R LEENRSG T ABEEEIA DR
B WEAI HERERE  RENRZFEMR BmERREEES  Rene
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127 ODS #AKIESE =R 1EH
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b Quad Camera

Patuca Il HEBEARARENETREIRE - B 7 EREVESHEBNS -
TPC EARFE R ERER NtV ER - AREFREEFERHE NEAEK - &£
REBMEKLOZRERM - ARBEHENYIZKE - @R ITKEBKXIRKZ
AT © ,?'\%E ?é:/mﬂﬂl 130 ﬁﬁ‘ﬁ °

Ma-an
after basin

power plant

130 B#rMUEE

(M) BaERHEEZEIMEBENRIBER
Q1 : Please analyze the attached information, to provide your opinion regarding
to the possible impact on the Patuca lll, if it is going to operate below the
operating limit defined by the turbine capacity curve, in order to also take

advantage of the social flow when there is scarcity of hydroelectric resources.

Q2 : Ifit possible, we would like to have some recommendations, what could be
the range of power regulation that this type of plant could keep
continuously, in other words, being exposed to a power regulation service
that varies depending on the frequency needs and the power exchange of

the unit.

Reply to Q1&2:
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o vrau valll walel IeVel

Power generating flow of

4. Min. flow m’/s 72 e
ZA  TV. Indicator of Praisct Ronafit
Due to the small water level drop of Patuca IlI' s unit, the water

consumption for power generation is relatively large, and the base load of the
unit is 45% output. There are two suggestions for the situation it faces:
Patuca lll FOHAREKATEEZR/] BREBEERAKERA - BRAESEHS 45%
Wi HERRBERBU N WEEE
. According to the operation experience of the TPC hydroelectric power plant,
its base load of power generation can be lower than 45%, but attention must
be paid to the vibration and cavitation of the turbine. If the unit is still within
the warranty period, it is not recommended to run it for a long time under the
power generation recommended by the original factory to avoid disputes in
the future. However, if the warranty period has expired, the test can be carried
out step by step to understand the minimum power generation capacity for

stable operation.

RIB TPC K OB EBRMEEL S HEFHBESZ oJLUER 45% - BRITEKER
WIREN R ONERRIAR D - WA EREAZARZER %FWEEEAJ?VL RES
ME®E  BEEHRELFE - BONRCHARBEHACTZXSETE FrEECBEE
U RIEEESE

. The TPC power plant that is closest to the downstream in the Dajia River also

needs to provide stable and continuous downstream water supply. A after
basin is built at the tail water outlet of the power plant to regulate the amount
of water entering the river and avoid excessive water flow and no water in the

river.

TPC EARERE &I MR RER FHEEFREEFERE NHEIAEK
EREMEKLOZERN - ARBSHENTIIZKE - BRU/IIKEBAIRK
Zikm - REREKEORERMENE 131 PR -
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131 #REHMEKLORERME

Q3 : Additionally, other recommendations regarding to how to proceed in order

to synchronize the Patuca units to operate it in an islanding mode (stable).

Reply Q3:

Q4 :

If the unit needs to operate in a small-scale independent grid operation
mode, the speed controller must have such a function. If there is no such
function at present, this function can be considered to be installed when the
equipment is updated in the future.

WANMBET/)BEBUEREEED - HEREWERBUWILING - MER
EILINEE - IEINEE IR HERBEEMBEENE

From the point of view of maintenance, we would like to know what could be
the impact on the increase of costs of these units due to that these are
subject to a frequency and power regulation service with power ramps
between 3 and 6MW/minute.

Reply Q4:

From our operating point of view, the load adjustment rate is not high, so
it will not have a big impact on maintenance.

DR PEBREMIRSRERTATS - FHIHREEAZTEEANTE -
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Em‘pmsa MNacional
de Energia Eléctrica

Gerencia de Generacion

October, 11th 2022.

Mr. Tsao Pan-Chieh
Taiwan Power Company Engineer

Reference: Invitation letter.

will be provided by ENEE.

Email: jecanalesm@enee.hn
Tel: 9940-4580

Thanks for your cooperation.

Yours sincerely,

Gerencia de Generacion
CCG Edificio Cuerpo Bajo C, 5to. piso
Tegucigalpa, Honduras

GOBIZRNO DL LA "?W‘ih. £y

On behalf of ENEE, | am pleased to invite you to participate in a three month projec"c
collaboration in Electric Market between ENEE and Taiwan Power Company.

The Project will be developed in a period from October 18™, 2022 to January 12, 2023.

We request your coliaboration through computer equipment (laptop), internet and desks

The Engineer translator and single contact point will be Jorge Canales Mayorga.

All written communication should be copied to the mail imorazal@enee.hn

Ing. Jor‘/ge,Mora‘ |
Genefatmn Manage

Correo: jmorazal@enee.hn
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Empresa Nacional
de Energia Eléctrica

LIARNIMN

. - :m‘ B!
Gerencia de Generacion Ly L) d

COBIERNO DE L

October, 11th 2022.

Ph. D. Ho Ping-Heng

Taiwan Power Company Engineer
Reference: Invitation letter.

On behalf of ENEE, | am pleased to invite you to participate in a three month project
collaboration in Electric Market between ENEE and Taiwan Power Company.

The Project will be developed in a period from October 18, 2022 to January 12t 2023.
We request your collaboration through computer equipment (laptop), internet and desks
will be provided by ENEE.

The Engineer translator and single contact point will be Jorge Canales Mayorga.
Email: jecanalesm@enee.hn
Tel: 9940-4580

All written communication should be copied to the mail jmorazal@enee.hn

Thanks for your cooperation.

Yours sincerely,

e,

7, /
Ing. Joyé Morazan7

Generaglon Manager

/

Gerencia de Generacion Correo: jmorazal@enee.hn
CCG Edificio Cuerpo Bajo C, 5to. piso
Tegucigalpa, Honduras
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Empresa Nacional
cde Energia Eléctrica

o ey B SR R 0
Gerencia de Generacion %ﬁﬁﬁﬁ@@

GOBILRNG DI La REPODLICA

October, 11th 2022.

Mr. Hsu Chao-Chen
Taiwan Power Company Engineer

Reference: Invitation letter.

On behalf of ENEE, | am pleased to invite you to participate in a three month project
collaboration in Electric Market between ENEE and Taiwan Power Company.

The Project will be developed in a period from October 18%, 2022 to January 12%, 2023.
We request your collaboration through computer equipment (laptop), internet and desks
will be provided by ENEE.

The Engineer translator and single contact point will be Jorge Canales Mayorga.
Email: jecanalesm@enee.hn
Tel: 9940-4580

All written communication should be copied to the mail jmorazal@enee.hn

Thanks for your cooperation.

Yours sincerely,

Genération Manager
A

Gerencia de Generacién Correo: jmorazal@enee.hn
CCG Edificio Cuerpo Bajo C, 5to. piso
Tegucigalpa, Honduras
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Empresa Nacional
de Energia Eléetrica

Gerencia de Generacion

Qctober, 11th 2022.

Mr. Hung Yi-Feng
Taiwan Power Company Engineer

Reference: invitation letter.

.IJ‘:.

B

B %r"@ ®
P-4

il

\rf\%} 3

HONDURAS

COBIERIWG DT LA REPODIICA

On behalf of ENEE, | am pleased to invite you to participate in a three month project
collaboration in Electric Market between ENEE and Taiwan Power Company.

The Project will be developed in a period from October 18, 2022 to January 12, 2023.
We request your collaboration through computer equipment (laptop), internet and desks

will be provided by ENEE.

The Engineer translator and single contact point will be Jorge Canales Mayorga.

Email: jecanalesm@enee.hn
Tel: 9940-4580

All written communication should be copied to the mail jmorazal@enee.hn

Thanks for your cooperation.

Yours sincerely,

Gerencia de Generacion
CCG Edificio Cuerpo Bajo C, 5to. piso
Tegucigalpa, Honduras
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