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FALHE REBPERF R I F R TR
Republic of China on Taiwan Energy and Mining Technical Delegation to the
Kingdom of Eswatini Draft Programme

Day 1 — Saturday 14™ July 2018

15:45 +BIRZ#F5 24508 & &
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Day 2 — Sunday 15" July 2018
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! jfiza BB 1005 po SAB082 s w e 14 A
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Day 3 — Monday 16" July 2018 3 BE : Royal Swazi Spa Hotel
4= (8:30-12:30) ~ ¢ RFZLHRPBETRAL LAFRARRFTIRE RIIME &%
£
AL E
Welcome Remarks Honourable Minister/Principal

Morning - Plenary Session

And Background Briefing on Taiwan | Secretary of the Ministry of Natural

Mission Resources and Energy
Delegation form Republic of China on
Taiwan
FE PR R F KT RGER
Country Investment Overview SIPA
? ¥k 4 Morning Break
¢RI PR F-¢Ri: A AL e RFHIrh 2 LBFHES

Break away Sessions (to take
place in parallel)

BAE W (blhe %~ 4T - | 4 W

EF HH 1 ERS)

Room 1: Mining Mining Team:Mining Department +
Presentation of opportunities inthe | ROC on Taiwan Mining Delegation

Mining Sector ( e.g. Coal, Diamond,
Gold Deposit, Iron Ore and
Industrial Minerals)

FoEBRE: BN R LEIERORINEN ) EE 4
FRRTWHEMIE (R 2t | Bre i ®

RS RENR)

Room 2: Petroleum Petroleum Team:Energy Department -
Presentation of opportunities in the Petroleum Unit +
Petroleum Sector (Strategic Qil ROC on Taiwan Petroleum Delegation

Reserve and Petroleum Quality
Assurance Programme)




LER L SRR
TAELANRETIE AR (D
et b4 s AHR A TR

Room 3: Electricity and
Renewables

Presentation of opportunities in
Renewable and Electricity Sectors
(Wind, Solar and Biomass)

RAZRZRB Wi RINE 2
HhERAJESNLIFLEA OF
LAFRwRER 2 BTS2
ARt & @

Electricity and Renewables Team:
Energy Department — Renewables and
Electricity Unit + Swaziland Electricity
Company (SEC) + Swaziland Energy
Regulatory Authority (SERA) + ROC
on Taiwan Electricity and Renewable
Team Delegation

e
At

#

¢ = (12:30-14:00)

GARAEL TR ¢

EIE: R G N AT A Wi
SHA 134 FAEE R AR 242 ¢
SR BAETREL R34 0 £ 28
A

SR RIET T
Visit  to the Petroleum Testing
Laboratory

Rl
Petroleum Team

T = (14:00-17:00)
Afternoon

FEEL T2 ER B E
Visit to the Blood Bank and
Ezulwini for viewing of Rooftop
Solar projects

FAEEANAIE

Electricity and Renewable Team

4. Ngwenya 48 7 A B

Visit to Ngwenya Iron Ore Mine Mining Team
Day 4 — Tuesday 17" July 2018

%8 Phuzumoya B&vé 7 4 &£ 5 a3 T -

Visit to Phuzumoya Strategic Oil
Reserve site

Petroleum Team

Al SR i

All day Field Visit

% Mpaka ~ Lubhuku % #HA) R
Dvokolwako
Visitto Mpaka, Lubhuku and Mining Team
Dvokolwako
BB XA R RGP A
A KT FLITR§ SRR 134 SRR AR 343
TREYEAR 124 1284

%8 Lavumisa % 3% = B it fht
Visit to Lavumisa Solar Plant
proposed site

TAELANALE

Electricity and Renewable Team
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Day 5 — Wednesday 18™ July 2018

3 Bt : Royal Swazi Spa Hotel

= (8:30-12:30) €3k
Morning — Plenary Session

IFXERERE

10:15 Opening remarks by Vice

Minister Ms. Mei-Hua Wang
Z B v AR
Feedback from the Three Teams

1A

Republic of China on Taiwan

£ EIH A KRBT § R

AN

=

Discussions on  cooperation

initiatives, way forward meeting and

wrap up meeting

XRFTRE N RIFIEX K Bheki
Victor Gama (¥ &)

Principal Secretary, Ministry of
Natural Resources and Energy : Mr.

Bheki Victor Gama (Temporary)

RS WA PP Y P TRE

¢ (12:30-14:00) HAFRREEE CHREE2EERCITA RBERE
ER20 4 > £ 374
Tz (14:00-17:00) LOHEFELAEEE G Wit
Afternoon Meeting with  Minerals Mining Department
Management Board
., S AR XA # T

Day 6 — Thursday 19" July 2018

FE R

08:10 2 =x & % 354 B # % SA8081 £ B
09:15 2=t & 2 "o WA xid e 2t F
13:55 2 =t & % R4 BB >3 225 F35 SQ4T9 T L 374c

Day 7 — Friday 20" July 2018
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BIEGF - HRIEHARRL
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EEEE 18ZF125 1 RE1E
zERER KW WALt 2 B
% KWH %
# & B4 A 5144000 | 123| 21560475160 93
= W = 2,000,000 48| 10,145638400 44
- 0 - N X " 5 9,200,000 | 220 69590148432 | 30.1
E gg‘ m % =22 6: 901 GWh i) [ = 1,050,000 25|  6,977,748,300 3.0
- pil B B 8821,150 | 211 62,657,151,610 | 27.1
: = £ B B 280,000 0.7 183,533,600 0.1
2’ 2 69 = E E # ® B # 290,148 0.7 778,925,589 0.3
W SEEE 622,076 1.5|  6,637,432420 29
s = ’ A / s
% % g = :41 : 886 MW 4| R = 2 m@H | 3.097.100 74| 20995987,155 | 9.1
R E & BWS | 4610000 110 | 19,486,097,671 84
L Bil . = X B /) BB [29970474 | 716 | 197452663177 | 854
| 2
= %% E Al A D ﬁ'\J : 2300%A X ® 2 1,800,207 43| 4502682949 19
il i = 2,602,000 62| 3321950233 14
= ’ 2
§ A E 32 ﬁ] Fﬁ g £:9 ; 865 kWh #® 2 = 289,064 07 921,302,299 | 04
i3S X H i C 4691271 112 8745935481 38
=1 . L — B E B 293,960 0.7 745,773,669 03
HHBARERE : 1.82kW ®_= 308600 | 10|  951602,170] 04
h| B H W EHD 692,560 17| 1697375839 07
X E B 18,237 0.0 24,142,739 0.0
£ 5 = 1,368,695 33|  1,596,763,302 0.7
BE| XBENEH E 1,386,932 33| 1620906041 07
£HE B B F 1,433 0.0 3125038 0.0
BB (A+B+C+D+E+F) 41,886,670 | 100.0 | 231,080.480,736 | 100.0
mE A ®G 4,179,494,000
| RF B (A+B+C+D+E+F-G) 226,900,986,736
=] I\ EE 2 == 2 P I=} [ = -
3 REBENAGREREAANEERER 2017 FHE—EBXE
$ AENH
EEEETRE
220% - 8580%
pacitylan ARED - Hop
Increasing power FeRE EIET: 70% B mEIEEND
generation capacity = 1,057 GW — N
Resources 10 493,95 MW = - 71%HE=LERE
Empowering our by Year 2022 FEHAR : 121MW O - 3% E 5k
staff to increase Exploring advanced SE(HFE -
their skills and and sustainable L2
performance power technologies CUSTOMERS E M ,ﬁ ﬂ EE 1%
Industrial - 336.3 GWh
__ TRANSMISSION TRANSFORMER 2‘;’,’;‘“":",?3‘_2%12%% B 2 {f: ® ?E
i SUBSTATION The voltage levels of S il EoliEaE - B
4! Substation high-voltage  electricity are stepped BREH - B R
% lines: 400/132kV, down to meet distribution
it 132/66KV, 132/11V,  requirements. BEhAaI  B%
f HREZELR
| DALY B
BEREW KX
EERRERZ
& -

B4 - EEFENENRN - FREERFIIEH

10




—EFHBEE : 1,057 GWh
 10BEE
RIERSE : 232 MW
BEUZFE : 50 MW(fEE)
F9HE 121 MW
FEERAODN : 1138A
BAFTHREE : 935 kWh

HHBARESRE : 0.06 kW

System Maximum Demand (MW)
Units Sold - Total (GWh)

- Industrial (GWh)

- Agricultural (GWh)

- Commercial (GWh)

- Domestic (GWh)

232

1 058.4
336.3
230.1
108.2
383.8

Installed Capacity: B5169.6 MW

- Ezulwini Hydro Power Station (MW)

- Edwaleni Hydro Power Station (MW)
- Edwaleni Diesel Power Station (MW)
- Maguduza Hydro Power Station (MW)
- Maguga Power Station

(20.0
15.0
X 9.5

5.6
(19.5

Bl 5  PEFEENRAMIZERELANRERTEK 2017 FREKR

ERFEREEBEDS

SELEMHFIN

1,700 %’Alﬁﬁ
1, [EERE H2500EE -

SEE H—AaERERe 5
(e BEmRERE [
R TREE005

i

Bl 6 - £ R ERIRAR

7~ E5000EA
:
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(—) * EEFENRIEER

2B BRI B IRAYE Maloma #el& (U8 7 Ph7R) - BREIEN AT - REZ
CBECHRE - RXREREARE - BRIASEERR - REER  2EE
R FEERMEEL - RHEBE-RIEEBUTF - SRURIRR RS2 E
JE i P& -

Maloma fRIELIFD - BIRHIE - 2818 28 FEAVHIE - Mgk =
BEY)  REeEHABFERE

"EBLEEMENE - 2Rl =B CIRIKEL - BLEMEZE KR
SR - AR—MRAVLIEE - BRZAFERREMNE 8 FivR) -

HAl Maloma izl & Z 14 SH(EJERNERFIRER 50 S2WAE
RAEZE) RBELEREABECE - MmIFRAERN 6250(ME 9 FIvR) - AR
HMESERAH 90%:1E - 300MW EHEFHREER 90 S - 14 SHRRBE
% 56 X -

?&?B«I ;f-_ppcv, Reel
Barberton r i
o
7 \
ana m \ \ SRS S
J N\ _-Ndmaacha
17} in
/ BEER
/  Mbabane |
/ ® (
s 17l
e
Lo!.\w‘bo. !ﬂf’i" m |
Manzini
o
| MR |
ol H B
i 1154 |
A4n
Big ‘vt‘ ‘
” ) ( RN
wr@wEx Maloma Colliery Limited
Piet Retief  ( |
7 N  1ats | |
B o T e
\ “Nhiangano
=
AR GRS i AR
Paulpietersburg Jozin

7 - SEIERETREAY Maloma Colliery LTD FREfIE
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_BERE

HOE
W B m H Test Tiere MALOMA-DURT | MALDOMA-FEAS| el
17-17-08 17-07-18

I o ) |Mitogen dwitedh) 1.42 L A I LayE 510
iz o WESE) |Carbon [wl%,d5) E54T 80,53 ASTM D5373-16
i ) [Hydregen (wiBdl 242 244 ASTH DS313-16
el (% » HEHL |Toral Sulfur Cwrsh,db) 0.70 .51 150 195 75:2006(E)
i (% 0 ) | Ash (Wi, dk} 10,24 1290 [50 117120100}
ol (ML BN |Goves Harng Vae (Mlitg ad) sk 2033 (80 L1928 200NE)
iy %+ BEHELE) |Ash (wtF,ad) .57 1257 IS0 L171:20100E}
PIgafsr (% - EREIE) |Iherent Moisture (mifed) 261 218 150 11722201 3(E)
s (% TR [Voluile mame (uiRad) 4.55 5.08 1500 562:201E)
(& 7= (% [AFERD) (Fined Carbon (withad) BL.ET 79.79 150 17246:20100E)
HETLAT (% 0 ELFERE) |Total Sulfur (wifhad) {8 059 T80 195792006
HETEER (HOGD) ity v pic 32 33 IS0 3074201 HE}
EEAS (% BUEED) [Tons) Moiswe (w1 5.06 i 150 SR2008E)
SEEREL (M - ENRBE) |Gmes Hearisg Vahi (Mlikg ) 29.49 29.10 1500 1528:2009(E)
FRFIEE (%, Nag0 ) |Sodium oxide i Ash (1% 1.76 1,59 ASTM DE349-13
Wi (%, Cal) |Culsium aside ot Ach (01%) 1.57 279 ASTM DE349.13
TSGR (el ) |rendin wie in Ash i) 305 4.83 ASTM DE349. 13
Jeoragibst (0, MeD [Manciom oside in Ash (413 1.48 1.25 ASTM DE349-13
SRS (5 - 58D | Moosrber in coal (b} 0.005 0.005 ASTM D349 13

FIEEREIRAT (TT,'C) [Teinial defoernarion reenp, 1205 1125 ASTM DILBET-1Ta
B lomn (sTO) Softening temp. 1385 =1 500 ASTM DILEST-1Ta
E HUEEI LS8 R WY | Hemispherical temp. 1405 =500 ASTM DIEST-1Ta

HERGRE  (FTCY [Fluid mp, 1470 =1500 ASTM THBST-1Ta

E 9 - SEBFRERN D D
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(2) ~ R K BRI R A 4

BriBNEREE T BEEERE/\BERNERERNSET BEREKERE
E 150 MW £f - £EE » SFREMNBRESEXARZEENZEAI(WE 10
FI7R) -

SBETEFENRRERAE  SUEREE - o IRABKLALRENE
& BRI 1 kW 49 30,000 £ 60,000 NT$(#NE 11 FA7R) - BSEEIERA

f= R ERENZE R %X 8189 Cooling Tower 5851 BRI N BUNTETCRES A -

SRR ERMBOOMW)RIZE - i EREY IPP 1230 - (BEZFZPARE
R WRERTHIRIENEEWE 12 7R) - EWBRESHITE - EXK
RIKRVEIE - KEEHR - MRIAMNBEBREOTENZERTRS - RIFEER
ERIBIMNAAN - ERETZVHTELZE  BRRBREFTEEE

KANEMEASmoLERIN+F - EERMEANZEREEENSE
ZRAR(UNE 13 FR) - REVIEEAS - HRSBRERINE - B AERRE
MIEE - KEFEEK - IR AIREDITAL - SFRFZZHNEFIIM
ABBRB/BKNERIZUMBEZZE LR - FE LB KX B HRYE
E—EmEtA - DU NVRENRRESEEREERK - A LRATES
- AL - BN ARZEZEARMEIFNEZEE—_E=NEERKSIE - U
FFIEEMASHAE - T EBERERIMER -

E)I
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Formosa Industries Corp
Dong Nai, Vietnam
PC540T/IHX3

San Miguel Consolidated Power Corp,
Malita, Davao, Philippines
CFB(RH) 460 T/H X 150 MW X 2

10 - BEEER

 Taganito HPAL Nickel Corp. THP-1

Taganito, Philippines
CFB 300 T/H X 48 MW

| W ey~ &

PT. Indah Kiat Pulp & Paper IKPP

Ke Kimia PKTK
K o

5L tH 57 &5 it Py B 32 g/ BU AR 32 EE K AR

| Therma South Inc. TSE-1
| Davao, Philippines
'CFB 520 T/H X 150 MW X 2

SMC PowerGen Inc. (Former *Petron Corp.”)
RSFFPP & RSFFB

Bataan, Philippines

CFB 200 T/H x 35MW x 4

REm & B EEA/NERIR S E R A

AEEX « RERRE

11 - AREER/NEURIR S E R AARVERET IR B AN
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Vib 'aﬁn Diagnosis

Generator, Testing

valuatj S
: Q’ &E ﬂ i

N “'
v-.A‘
Instrume ~

& Control

Bl 13 - B X DR ERABELEESENTRE KX
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(=) ~ BB KRBNEISH R AR E

BEEESTRER NN SEEE BRELEESERSR - A8
R EREE - BEEAECASECHRNLN - REEAERE 100M
KRB 1B - P ETEFREARNER - AEAE NERERI
RATE - SEMISIELEA L EALL -

S EEHATEEET I0MW KBS EPC HIBIBEE - SERS
REFEOEEAS - Bl S B AR BRSNS B AR 75 e
DHER - BHEREEREE IR LIRSS -

BRI RAEIEAESENRMAL - HEIESE EPC 188 - BT
(EMERIEEE  HTAEREYARNEE -

% EPC 1E55R 118 - BB HIBEN A SEIEAE=75(Third party)i
=THERAS  MRELESHELRE

B 14 - 15 SABRBEARXLRRABHENER - XBHEHH
HEREH 46 MWp - TRATSNEESSES 1.8 MWp - XBHES
FI2H 2009 £ - A S 139,864 NT$/kWp - TIEEBISZREICIRHES
A 55,565 NT$/KWp  BEE T —%30E -

R A A ESBABENELE - WAKHERERRNEE  BEEE
BEAM Y FEEESETTRCER ; 5EXNEEEHEERE
FEIEMESER - 138 HIEEA (N E 16 Fi) -

5N - RABHBELENBLETBESEREY - BURIKIELEEBEN
HEHE - BRI YEHEETHE  FEEAFHENREA - BRESY
BESBR A BN ESENEENE 17 FF) -
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: 4636.8 kWp.
HithHfs : 945418
FIERE : ENEK Tt
2iE$ 88 - 648,800,000 NT$ (139,864 NT$/W9)
FEHEE : 5,922,000 kWhEzsE214.57%)

BkWpfhit: : 20 m?

{KZABIR2009GAFEE - BEERA1IKWpHEA1487T -
XE2018 - KA BHEREAIKWpHESET(INTS)ES -}
5 KEABUBELTREET AT EREMALLASSSIL -

(—AHE =10000m?}

Bl 14 - XBIHEE . PIKRABILROHTA

HEARE  1799.5 kWp
£ o EMETE : 19,310 m?
EIEME  EER
i ‘*’?f' RIESE : 99,990,000 NT$
: 55,565 NT$/kWp

kWpfditt : 10.7 m?

73+ RE 9
TR BIL

B 15 - XEZEE . LamtikXAEBLAKINA
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(*FiB1E)

— - REEEEZHNT4E

(ﬁu m% iE §) Compensation for Short Period Fluctuation(¥Fi#1E)

Weath ol Forecasing syvien
trecas for Wind & Y
ER =

Mitigation of Long Period Fluctuation(Hligi=%)

16 - EERM(ASKEEME PCS)FrinERVEETNAE

—— I (b)Leveled and Stabilized Waveformof
Electric Power Supplied (Image)

t m)cmwmg;ﬁncw
e 9|

Lead-Acid Battery Lithium lon Battery | Lithium lon Capacitor § " Nem .
[Suppression of Long Cycle Fluctuation/ || [Suppressionof | ’ﬁ
Large Energy Storage] IShort Cycle Fluctuation & o

17 - MEBHTFEGFHEEE PCSMAZE
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(F9) ~ 173 Bh SE B 5 15 JEl BE

TEEZETMREMNELBEUEETERERN EASEZ 10m-20m
E230m - 1M 30 m B9 EIERLK) 3.3~5.7 m/s < IKIEEEE - ShE 50 m A9
HEEDE 4.1~6.6 m/s - AISERARZENMILZENR Lubombo SRE
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BIERFAIBE - SBRHRPOIHEABREENEZE - KEBEFPFEREMHR
PURENAR(MNE 20 Fr7R) -
(—) ##RENIAE Initial training
1. #EE TR

B

Training program for newly-recruited workers
2. FERMMEZEANETIR
(Z) TEBEZEIIZR On-the-job training
1. #KinEBEERFEINR
Training program for supervisors
2. EANTEZEIIR
Training program for management development
3. BERAEIAR
Training program for professional skills
4. FERIBIIR

Training program for professional certification
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(=) ER(EIH Custom-tailored training

KIREFPFKIEHEEIR

Training courses based on Eswatini’ s specific needs.
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MINISTRY OF NAT}JRAL'RESOURCES & ENERGY

AREAS OF COOPERATION IN THE
ENERGY SECTOR

B 1
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COUNTRY OVERVIEW

LIC OF MOCAMBIQUE

@
2
2
w
«

COUNTRY OVERVIEW - Statistics

* GEOGRAPHY
* Area: 17,363 km*
* Landlocked (RSA and Mozambique)

= POPULATION: 1.13 million (2016)
*Urban: 23%
*Rural: 77 %

* ELCTRICITY ACCESS
« The Kingdom of Eswatini is committed to ensure universal (100%)
access to electricity by the year 2022.
- National Electricity Access: 78% (315 March 2018)
« Urban: Above 85%
 Rural: Above 65%

= 4
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INSTITUTIONAL AND REGULATORY FRAMEWORK

Government Agencies/ Reaulatorvinatraments
Market Participants 9 +/

Ministry of Natural Resources and *  Energy Policy (Energy White Paper)
Energy (MNRE) « National Energy Policy
Implementation Strategy (NEPIS)
« SIPP Policy
* Energy Department + Legislation
* RenewableEnergy Unit * Electricity Act
* Electricity Regulation Act
l + Regulations
- Swaziland Energy = Electricity Licensing By-laws
Regulatory Authority « Guidelines, Directives, Rules, Codes
_(SERA) + Grid Code
= Standards
*  Quality of Supply & Service
* Technical
* Tarnff Methodologies

Market Participants

Swaziland Electricity Company (SEC) -
IPPs

Neighbouring Utilities

Distributors/Customers

= 5

ELECTRICITY SUPPLY SITUATION

mm SEC mmJllovo mmESKOM smmEDMNM @ msmDAM —e—System Maxinmum Demand
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YEAR

» Maximum Power Demand 1s 230 MW

= Eswatini imports about 80% of electricity requirements.

* High dependency on import power exposes the country to energy
supply risks (supply and price shocks)

B 6
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Electricity Consumption by Sectors

== Jndustrial == Agricultural === Commercial === Residential —+— Average Unit Cost ¢kWh
4300 160

4000

3500

Average Unit Cost (c¢/kKWh

2010 2011 2012 2013 2014 2013 2016
YEAR
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IPP PARTICIPATION IN THE ELECTRICITY SECTOR

= The country is well-endowed with energy resources such as coal, solar; hydro; wind;
and biomass residues from the sugar and forestry industry.
= Preliminary Studies have indicated the potential to be around:
= 1000 MW for Hydropower,
= 1010 MW for Solar
= 1285 MW for Wind energy
= 160 MW for Biomass
= 300 MW for Coal
= Prevailing policy and legislative environment advocates for IPP Participation in the
sector.
= [PP Policy supports the development of utility scale and small scale embedded
generation
= An opportunity exists to develop new generation capacity using RE and an coal

resources to meet the country’s electricity needs.

= 8

27



ONGOING PROJECTS TO PROMOTE
DEVELOPMENT OF IPPs
* The Kingdom of Eswatini is currently developing an Energy Master
Plan
* Purpose : aims at establishing a quantitative base for planning the
development of new power generation projects by assessing the
energy demand up to 2035 and taking into consideration the least
cost options.
* Time Horizon : 2018 — 2035
* The Energy Master Plan has stemmed a Short-Term Generation Plan
(SGEP)
* Time Horizon : S year (2018-2023)
* Purpose : serves as a framework to facilitate competitive tendering
for renewable energy projects that can yield quick results within the
five year period and these include solar and biomass.

= 9

OPPORTUNITIES FOR COOPERATION IN THE
ENERGY SECTOR

1. Renewable Energy Development

2. Improved capacity and institutional development in

Renewable energyv and Energy efficiency —
Support IPP generation from Biomass Sector

Coal based electricity generation

A

Manufacturing/Assembling of Renewable Energy and

Energy efficient equipment

& 10
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Renewable Energy Development

+  On-grid tied electricity generation
Technical evaluation of the electricity grid to inject wutility scale RE, especially
those with intermittent resources
Construction of grid tied RE systems
Studies for suitable pricing mechanisms.
+ Off-grid electrification and mini grids to electrify extremely
remote areas and street lighting.
«  Construction of pilot projects to better understand the technical performance
-  Embedded Generation
Investigate pricing mechanism , including the possibility of net metering, taking
into consideration the economic size of the country and the impact thereof
+  Quantifying renewable energy resources
v solar irradiation map
v measurement of bankable wind data

v Resource specific feasibility studies

B 11

Skills Development and Capacity Building

« Capacity building in design, installation, operation and
maintenance of renewable energy systems to improve
local skills to respond to the increasing RE uptake within
the energy sector

« Capacity building m implementation of energy
management systems in all electricity demand areas.

« Cooperation of local mstitutions with Taiwanese
Universities 1in pursuit of research and development
agenda in RE and EE.

= 12
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Manufacturing/Assembling of RE&EE equipment

« High Importation of RE and EE equipment has a negative
impact on the deployment of such technologies due to high

import costs.

« Local manufacture/assembly of renewable energy and EE
equipment for local consumption can enhance the
deployment of RE and EE technologies in the country.

v Local Manufacture can stimulate the economy thus

leading to job creation.

« A potential for exports of RE and EE equipment to

neighboring countries in the region exists

= 13

Support IPP generation from Biomass Sector

- Biomass as a resource has potential to contribute to the base load
supply

Independent Total Capacity (MW)
Power Producer

T
l
1

4
I
1
1
I

« There 1s a need to establish a suitable financing mechanism that
will ensure economic viability of biomass based power projects
into the energy mix

«  Support on Subsidy mechanisms for biomass project

B 14
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COAL BASED ELECTRICITY GENERATION

» There 1s a potential to develop a coal power plant to
provide base load power for Eswatini and further export to

the region.
» Prospecting has been done for 300MW coal power plant.

-« SEC will i1ssue a request for proposal to conduct the
Feasibility study for both coal power plant station and the
mining aspect.

- ROC welcome to participate in the bidding process,

provision of plant and equipment

& 15
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_SE c
Swaziland

/ Electricity
Company

LAVUMISA SOLAR
POWER GENERATION

ASTEPTO GREEN ENERGY

2017 - Swaziland Electricity Company (Py) Lid

= 1

Presentation Qutline

« Swaziland ESI Overview

* (Generation expansion Outlook

 Other Future Projects

Em Energy For The Future

& 2
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Swaziland ESI Overview

ESI Structure in Swaziland

» The SEC 1s a wholly owned government company that is vertically
integrated whose mandate is to generate, transmit and distribute
electrical energy in Swaziland

» The Electricity Act was enacted in 2007 paving the way for the
deregulation of the ESI in Swaziland (Generation)

» IPPs demonstrate a huge appetite to participate in the electricity
generation space

Demand and Supply

» Only 60MW of the current MD of 231MW is produce by SEC

» SEC’s internal generation capacity is 60. 1MW, mainly hydro, for

peak lopping
» The balance is sourced from Eskom, local IPP and DAM
]
E:'nmn:iwq Energy For The Future

= 3

Swaziland ESI Overview

Generation and Imports Summary

Year 2017 2016] 2015 2014 2013 2012 2011
Local Generation (GWh) 118.9% 123.3% 231 302.3 239.8 272.3 3334
Imported Power (GWh) 1046( 1077.1) 978 860 821.9 813.4 805.5
|Maximum Demand (MW) 232 220 226.8] 221.2] 213.7] 203 200.8

* Effects of draught caused by Elnino

Consumption by Customer Category

Year 2017 2016 2015 2014 2013 2012 2011
ndustrial (GWh) 336 3633 366 3525 2188 338 360.
ricultural (GWh) 230.1] 2487 2505 24123 2181 2313 2111
mmercial (GWh) 108. 103.6) 1067 102.8 93 712 100.
Domestic (GWh) 383.8 368.2] 351.2| 3383 3094 3146 3049
otal Units Sold (GWh)  |1058. 1083.8) 1074.4] 10346 939.3 9551 976
Units Sent Out (GWh)  [1217.2 1256 1255.4 1205.2] 1108.6 1129.8 1138.1
m Losses (%) 14, 1371 144 142 1520 155 14,
[+]
SEC
§:§‘",.°.',," Energy For The Future
4
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Swaziland ESI Overview

Short Term Load Forecast

DG ELGRGINYE 213 216 2184 2208 2233 3258 2283 2308 2333 2359 2385

Customer Base

Year 2017  2016| 2015|2014 2013] 2012] 2011
Domestic (000) 167.1 1497 1373 1223 109.7] 99.4] 885
Non-Domestic (000] 154 144 133 125 114 1020 111
Total (000) | 1825 164.1 1506 134.8 121.1 100 99.6

*+ Household Electricity access in Swaziland is currently at 60% driven mainly
by rural electrification, which is a government policy initiative

%+ There is great need to grow the existing 10% of non-domestic customer base to
20% since they contribute 80% of electricity revenue

7 5«1.“” Energy For The Future
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Existing Power Plants

» SEC’s internal generation capacity is 60.1MW, mainly hydro, for
peak lopping

mﬂ Energy For The Future

& 6
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Generation Expansion Outlook

M Existing Hydro Plants (60.IMY)

20MW Lower o LN -  Propozed HydroPlant:
Maguga . g MmN Proposed CoalFired Plant:

12MW Lower

120MW Maguduza

Ngwempisi

The SEC striving to go green

The SEC Developed a plan to
incorporate a total of 40MW solar
PV into SEC generation mix

v' Several areas have been identified
for solar PV development

v Lavumisa 10MW Solar plant was
chosen to be the first solar PV
plant to be developed by SEC

v’ Other sites will be developed in
future with a possibility of IPP
participation through open tender

NS

ineas 331 SN D00 1666 205

Energy For The Future

S0 .0 M0 18 103 dAw
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Other Solar PV Sites

Project | Plant Year of

Project Drive |Size Planned Development |Completion
Name (MW) |Location |Stage

. SEC ESIA/Finance
Lavumisa 5-10 . P
Qomintaba Mobilisation/EPC
PP Land 2019
10 Acquisition/Feasibility
Ngomane  Study/EPC
Balegane/ IPP 20 Balegane/ Land Acquisition 2019
Sihhoye Sihhoye /Feasibility Study/EPC
<
m Energy For The Future
9

Other Future Generation Projects

CAPACITY COST
OUTPUT |SEC/APP |ESTIMAT | TECHNOLOGY | COMMENTS
(MW) E (Million)

PROJECT
DESCRIPTION

SEC to source

1 ?gwnml’n. mE . 100-140  GoS/SEC E20 Hydro finance for a full
feasibility study
ATIM-OMIGSWA
Lower Maguduza is the TPP. Working
22| Hydro Electric 12 PP E750 Hydro owand o
OWarl financia
Scheme (LMHES} close
SEC to source
B Lower Maguga 15 GoS/SEC Els Hydro finance for a
feasibility study
i
m Energy For The Future

& 10
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KINGDOM OF ESWATINI AND REPUBLIC OF CHINA — TAM/AN ECONOMIC
COOPERATION AGREEMENT

ELECTRICITY AND REMEWABLE ENERGY WORKPLAN

Task ) )
code Task Mame Deadline Responsible Party
1.0 Define the Framework and areas of Cooperation AUEUst 2018 Taiwan,/MNRE
2.0 Capacity Building
2.1 Define the Framework for Capacity Building september/2018
Wind and 5olar Mapping TAIWAN/MMNRE
Development of Solar Power Plant TAIWAN/MMNRE
Energy Management Systems TAIWAN/MMNRE
Ease of Doing Business TAIWAN/MMNRE
Eullal.:l-ulatmn on Research on Sustainable Energy TAIWAN/MNRE
Solutions
2.2 Feedback Workshop September/2018
Identification of Key Instituti nd Candidate
2.3 e 'CAES | september/2018 | TAIWAN/MNRE
for Training
24 Implementation of training and capacity building | October/ 2020
3.0 Technical Cooperation
Define requi_rements on the Areas of Cooperation October/2018 MNRE
for each Project
Submission of Projects for Approval by Taiwan
N ber/2018 MMRE/MOFA
through MOFA ovember/ /
Approval by MOFA [Taiwan) December 2018 Taiwan
3.1.1 | Generation Projects EEC/TPC/MMNRE
3.2.1 | Lavumisa Solar PV
Validation of the Design and Specification February/2019

= 1
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Task

Code Task Mame Deadline Responsible Party
Technical Assistance on Quality Assurance Dwration of Project
Construction of Solar Plan December /2019
3.2.2 | Lubhuku Coal Thermal Power EEC/TPC/MNRE
Eumplle_tlnn of feasibility study by Eswatini April/2013
Electricity Company
E ith Tai lidation of feasibili
ngage with Taipower on validation aasibility June/2019
study
Project Specification and Design December /2019
3.2.3 | Ngwempisi Hydro Power EEC/TPC/MNRE
Completion of pre-feasibility study and review of September//2018
results
Conducting full feasibility study September/2019
imi Gri 7 ification wi MMRE/EEC/TAI
3.2.4 | Mini arids for Rural Electrification with September/2018 JEEC,
storage WAN
Share information on un-electrified sites August/2018
Site selection and evaluation September/2018
Project design and costing February /2019
Implementation December /2019
3.2.5 | Natural Gas
Operationalize IGMOU with Republic of
A tf 2018 MMRE/SEC
Mozambigue ugust/ /
Obtain gas specifics: location, volume etc
Engage Studies: exploration, pipeline,
partnerships
Market development
Local Manufacturing/Assembling of RE
3.0 . e/ g September /2018 | MNRE/SIPA
and EE Equipment
Share imformation on global Markets
Task Task Mame Deadline Responsible Pa
Code Ro oy

Aszessment of viability of setting up the plants +
Feedback

Feedback discussions and agreement on way
forward

& 2
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Timelines for Electricity and Renewable 2018
Zas‘;. Task Name IResnm:. Party [Deadline  Jauz [Sep foct
ol
1 | Define the Framework and Areas of Cooperation Taiwan/MNRE  Jaug-18
2 |Capacity Building
2.1 Define the Framework for Capacity Building Sep-18
‘Wind and Solar Mapping TATWANMNRE
Development of Solar Power Plant TATWANMNRE
Energy Management Systems
Ease of Doing Business TATWAN/MNRE
Collaboration on K ch on Sustainable Energy Solutions [TAIWANMNRE
2.2 JFeedback Workshop Sep-18
b3 Id.ellm_ﬁcauon of Key Institutions and Candidates for EAwanaRe |Seps
Training
2.4  JImplementation of training and capacity building 020
3 JTechnical Cooperation
Drﬁm‘ requirements on the Areas of Cooperation for each e .
Project
Submission of Projects for Approval by Tawan trougn o L
IMOFA
Approval by MOFA (Taiwan) Taiwan Dec-18
Generation Projects EECTPOMNRE
3.11 Lavumisa Solar PV
Validation of the Design and Specification
Technical Assistance on Quality Assurance
Construction of Solar Plant
=
1
3.2.2 Lubhuku Coal Thermal Power
Completion of feasibility study by Eswatim Electmicity a6
Company e
Engage with Taipower on validation of feasibility study Fun-19
Project Specification and Design Dec-19
3.23 Ngwempisi Hydro Power
Completion of pre-feasibility study and review of results Sep-18 .
Conducting full feasibility study Sep-19
3.24 | Mini Grids for Rural Electrification with storage

Sh:

information on un-electrified sites

Site selection and evaluation
Projct m and costing
Commence Implementation if feasibile
3.2.5 Natural Gas

Operationalise IGMOU with Republic of Mozambigue MNRE/EEC Aug-18
Obtain gas specifics: location, volume etc MNREEEC 1-Dec
Engage Studies: exploration, pipeline, partnerships MNREEECROC |Dec-19
Market development MNREEECROC [Dec-19

4 andl'l Manufacturing/Assembling of RE and EE \pREsEAROC Jseps
Equipment
Share information on global Markets ROC Sep-18
Assessment of viability of setting up the plants + Feedback Apr-19
Feedback discussions and agreement on way forward Jug-19
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