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1.1

1.1.1

REME

AEXOLEM

EHEOERELEM

77 U AFIECLT, 7 7V )T, BEREIC > TEHFTFENHM L, NERSA
ICERHT KAUR(RR DX 3.1-2), ©— 7 BT E3 2008 4FIF 5 T 37,000 MW Toh 5 DIC
EE SR EITH 40,000 MW TH o7z, ZHUFEAIMIG O FHAEEDR 7.5% Lo <, ‘ﬁ@
TR MO TEB L TWD Z L2 BT D, ARKIITERD 80%% 5D 51F EFHLE
DM, BXITH20, PEERHTEEE (FGD: Flue Gas Desulfurization) 23 g% & S AL TV 5D A R
KIVFEEFNIFAE L2 h o7z, BT 7 U ABUFIE 2010 423 AICREBUMN O RKRREE K
EL., FHloARKIIFEEINC LD SO.OPEHENEZ | 2020 -4 A £ TIZ 500 mg/Nm®LL

T (BEfFEOG K 13E BT OB IEYET 2015 4EETIZ 3,500 mgNmP LA FET5,) &&
Wic, TOT, I OIELIERTD DR FEN LA ST [RE R KB O£ R K T3 E
FiChHdAT 2B KIIBEFL T, AT = B TPS (Thermal Power Station)iZHW\ T, 1B
EICE D FGD &% 5 Z ENNE Loz, —J, 201945 ARFRT, AT 2B TPS D
6. 5. 451X 2015458 H, 2017 4-4 A, 2017 4% 11 HiZZhEhpg HiEiR 2 Bia L, %Y
D 3 X 2020 F 12 AZAETICENENPEHEIE L 2 53HETH 5, RIEE (DEA :
Department of Environmental Affairs)(Z & 2 BT HIBR D IEH O A&GELARE, 6 H:0D FGD DX {EN
ONZIEERBR AR O 72 O DIBATHIRRIZ 2025 4F 3 AR L o7z, F72, 2018 FEDOIEHET I HIZ
SEOHEELRDDZENTEDLICR-TWVD, 6T, REFERFEICHET D
SLER1T(WB: World Bank) & Eskom. (Eskom: F§7 7 VU 4 & /AFE)ITIEERBIAER 6 HLINIC
FGD ZRET 25 L BELTWVWD, THIZMA, AT 28 TPS MU U ARRMALES S
72®. Eskom (% V > RN EF(Limpopo Provincial Government)(Z 1 V) F&H S 7= K& HEH 0
#F(AEL: Atmospheric Emissions License)Z #5F L 72 (F#UiX 72 672\, AEL O 7.1.4 Hildgk i dr
FHE. 772D D Eskom 7345 % D= h DRAIOFERLN S 6 FELINIZ FGD Z ik E T 5
ZEERDODTND

-<~

ZOXE NI, TAT 2 Bk IIFEFTHEERISE AR ) CUT, AREEHLZE/MT L L
RV, ZoHHEELBETT L 2 L0, BEHOEBELRREL Lo TWND, 2Ok 57
DT, Eskom [ TEETROZHEMEDHERDIZHIZ, AT 2 & TPSIZ FGD # & BT 57200
TR G 2 a2 2 & & JICA 1T L CER#H Lz,

ARWRAL, EMFERI ToH 5 Eskom (2 & 2 EARGHHARSE (LLF, BARE) 2L b=
— L7 BT, KEEOLEME, BE, RERORE, FEE, BT Va—v, EhiGilk
(FE - ML), FEEEmAH, HE - MERFE AR, BB SEEE OV THEROEFA
(CBEIREZITI) bOTH D,
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1.1.2 AEREEZDOREHHEAREE
F 11-1 [CETERIREE R R A kP b UT=HE N R LMD 4154, BEAF O IRBE A% 12 35424
FTHAF 2 TPS 725 DN A iR EOREIX, UTOL I ICHREIND,

201544 A 1 B2>5 3500 mg/Nm® (at 273K, 101.3 kPa and 10% Q) : BETF i % 6 G2 Jh
2020 4£ 4 A 1 B2>5 500 mg/Nm®  (at 273K, 101.3 kPa and 10% ) : Bk f % 6 G2 Jh e

LU B ZF0% ARREFEI24HNTRTHEY | U ARRIN S OHEH T A7 7T (AEL)
FATOWE T AT = & TPS (Z3617) 5 H B aa e 1 03 3658 S v, Fill O BElERR Z2 x5 & LT
HAE (500 mg/Nm%’i’l@FﬁTé%ﬂﬁ?ﬁﬁlﬁéﬂf“

M%MQ®%2L@@%ﬁ%Mﬁx%$®ﬁEkbfmmﬁnoﬂ®ﬁ%NMﬂn@%3
HIZHRWT” Fll” MsICi% 3 2 BHE OB OMERIE | Bl&E 0 CHlEN DS 5 4 H
PIN, 202543 A3l HETEHESIRLTWD ﬁ AT 2 B TSS 1IBEAF O RRBERIRR (7%
W52 emb, RBRIZEWT BEFE” Misk O%A1L" Fi” Mk a2 xig & Uz Sk
T A FEHEDE #@%@%%m$@3ﬂnaifﬁ@ﬁét@®$ HANARE & BLE ST
Do

& 11-1 REREDORET IHHTAPOFERYEORIERE

o All installations with design capacity equal to or greater than SOMW heat input per unit,
= based on the lower calorific value of the fuel used.
WE T IIWEIRAEY e mg/Nm® FEWEIREE (B3R 10%, 273
: R ORI Kelvin, %UE 101.3kPa.)
— AR NA=52W elvin, = 3kPa.
HFARIE N/A Lk 20
B 100
(A SO, HHl 500
BEAF 3500
EFILY NOx expressed as NO, it 750
BEF 1100

#&2 - Compliance Time Frames
New Plant must comply with the new plant minimum emission standards from 01 April 2010
Existing Plant must comply with minimum emission standards for existing plant by 01 April 2015
Existing Plant must comply with minimum emission standards for new plant by 01 April 2020
18 Government Notice N0.248 (2010) of National Environmental Management: Air Quality Act (Act 39 of 2004)

1.1.3 ) RAINERTIZ & S BEH 7 R EF
HEX A FF Al (Atmospheric Emissions License :AEL) Tl HE 1 2 Fuvfe & B P I 2MEE S 415,
FEEATITBAH 248 75 (R 11-1 ) (CHESSBEAFOMRBER IR & LTHT I 1IZHHES
AU, RIBCFIZESD G5 I E ClL S b OHET AR A 500mg/Nm® A2 L T4
Ebant shTng,




1.2 HEERHZHABEEDLE 21—

1.2.1 PEREFRALE
Eskom (¥, ¥4, FGD %> a2 ¥ A ' I a7 — = V=7 U 7 fl(Steinmuller Engineerin,
ME ORG-S, AFLO HI D 100% 240 L0 T A4 v A&7 T, ARG, FEERE
77 w77 v Re—Ftl(Black & Veatch , K[E® EPC ZFL)NZEFE L, MEREMRAEIZ DWW T
FHOBEEZFOL OFHE L T,

7R B R AET VOEIE, KEIZBWTHARD FGD 772 M A= bH o748 A
w2 COKRE NS BRIEE 23RS L T 28835 5, 2O X H R ETRAET VL,
m LoV OB & Eskom (S5 F SR m A9 5, — T, £ D%AE Eskom (IMERER TO
BEMEL VA7 SOIKITMHEBOBMLEETAI 2 LITRD,

1.2.2 TR —S5—DERADHE
FGD %# ik T A7200DH A7 —F—i%, HHKEZHHCE ., BERSOBEND LA
FTRECThHD,

*72 FGD OWINE, HA7 —F—, FHRICL > TUIH AFINMBEELENRE TS5 Z &1
X @B OEINE, BER O @EEEEE ORESI O RMOFPENIZINE Y | @RS 2 iR S8
572 @ IDF OB EREIE R 72 & OUGE X5 E L7220,

1.2.3 ITEX
TRZEZX 1.2-1 1277,

1.2.4 EAY BRERIE
HARBGTIE, LFO LS Tk T 5,

“BRTIE NS O HARITIEARIIC Eskom K£HESL L<IIM T 7 U W AR SN TSh
IRT IR B, 1272 L, Bskom AHES L<I1XFT 7 U A EEO VT OEM TE RV
BT, HERELEMNT S, b L, KEREZEN TS 2RVGAITITKELED L<I13E
SRIEE LT 5, 7

FEARRFHTE 9 5 & HAECHE 248 LR LTV 5035, FGD OYERERAERER O TIEIC S
WTIFBUE LTV, & L, Eskom 23H & FGD OMHRERGEE T 5 D THAUXHEL W,
L2rL, b L FGD #AEFICHRERGE S ¥ 2 56121, ASME 72 £ FGD OYERERAERER O F
EZHEL TBLRETH D, TDOH, JICA FHEMITMEREMERER O Tt & PTC40-2017
. AMLERHCRLHET M3 2 N EBUEOIHITIBFL T 5 2 L 2T 5,
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2019

2020
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2022

2023

2024

2025

2026

2027

2028

2029

Project Approval Process

JICA Financed Contract Package

(CP-1: Absorber, Limestone Slurry and Gypsum Preparation

Selection of EPS contractor

Detailed Engineering of CP-1 by EPS Contractor

Design Condition Given to CP-2

Procurement

Supply at Site

(CP-2: FGD Civil and Installation)

Selection of EPS contractor of CP-2

Civil Contruction

Installation for each Units

(CP-1& CP-2)

[Commissioning

Common Eruipment [=——T—]

=1 Unit No.3,No. 4

——— UnitNo.2,No.5

== unitNo.1,No.6

Warranty Period

Other Financed Contract Package

e bl e e

CP-3: Distributed Control System)

CP-4: Power Supply System)

CP-5: Waste Water Treatment Plant)

CP-7: Civil Work for CP-6)

CP-8: Site Service)

(
(
(
(CP-6: Rail and Materials Handling Systems for Limestone §
(
(
(

CP-9: MCWAP connection)

Consulting Service

Selection of Consulting Company

Consulting Service

Legend

Biddingperiod  ne——— Contract period e

Warranty period
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1.3  ERELVCICEERDAE

1.3.1 M7 7' hoEENS
(1) —ftE®
BT 7 U WIS DR E, 2009 LU Z OERADARUICEEDNL TV HIZHE
Do REMMER EBBEREICHESE LTS, ZOXERD 9 &, 3725 WBHO, Murray
&Roberts, Raubex, Calgro M3, Group Five, Aveng. Stefautti Stocks, Basil Read, Esor (%[
77 UATEERMEEZEO TN D, BEEKAT 9 REOHE k2K 1.3-1 1277,

Hi#i: SA construction 4™ Edition, pwc
X 1.3-1 BERRKRF I SHEOMHIGMEEES: Bil. ZAR)
RKTPERSMIC L iEfRIN B A7 2F 1.3-1 1TR7,

= 13-1 KFERZStICKViERINn-FE) R

Challenges | Actions required by industry

B-BBEE and Transformation

Transformation is a key challenge in South Africa. | Proactive monitoring of compliance
Despite significant progress since the establishment of a | with B-BBEE codes and employment
democratic government in 1994, South African society is | equity targets as well as changes to
characterized by income and social service inequalities. | legislation are imperative in the South
African construction industry. Timely
transformation strategies (or
compliance planes) should follow in
order to remain competitive and
achieve transformation goals.

The transformation commitment in
the  October 2016  settlement
agreement clearly indicate the high
importance attributed to
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transformation by both Government
and the industry.

In 2007, the Department of Trade and Industry released
original B-BBEE codes, Nine sectors, including
construction, have their own codes and the Construction
Sector Charter on Black Economic Empowerment was
issued in June 2009. Compliance with the Charter by the
industry is seen as not only society but also economically
imperative.

Construction companies increased
their participation in discussions
about the new B-BBEE codes while
adjusting business practices to be
compliant with new codes.

In May 2015, the new B-BBEE condes were gazetted.
The amendments to the codes significantly changed the
manner in which companies’ B-BBEE status is
calculated, increasing the number of points required to
achieve a particular level. On 4 March 2016, the Minister
of Public Works, Thulas Nxesi, convened a high level
meeting of construction industry captains and principals
with the vies to mapping out an urgent way forward in the
finalization of the gazette of the Construction Sector
Code.

Other strategic responses included
various empowerment programmes, a
focus on management control and
skills development, other internal
initiatives and headhunting.

Non-compliance with employment equity could
negatively impact companies in the following manner;
Reduce their ability to win tenders;

Increase the likelihood of client sanctions and sanctions
from the Department of Labor; and

Increase the possibilities of penalties being imposed on
South African projects.

Health, Safety and Environmental Sustainability

Construction is inherently a high-impact and dangerous
industry. Any major incident, while a tragedy in its own
right, also has implications for the reputation and ability
of the entity involved to procure work in certain sectors.
The construction industry has a less than 50 percent rate
of compliance with health and safety standards.

Health, safety and environmental
statistics have improved in recent
years. However, this needs to be
monitored, and reporting of statistics

Industrial Action

Ongoing industrial unrest in South Africa continues to
cause project delays and disruptions, affecting safety,
productivity and profitability. It also adds a further hurdle
to the decision-making process for investment in new
capital projects.

In order to mitigate the risk of labor
unrest and prevent significant project
disruptions and  delays, open
communication between unions and
construction companies to monitor
and resolve potential labor issues is
essential.

Strikes have reached a new level in terms of number,
duration and violence and have inflicted significant
damage to the economy in both the short and medium
term.

Strike mitigation plans must be put
into place, proactive labor relations
strategy with allowances in tenders
for labor unrest.

This has had an impact on both project and business
performance. The recent wide-scale and prolonged
industrial action has placed pressure on the underlying
contractual relationships.

Proactive engagement with
communities  prior to  project
commencement assists to manage
expectations.

Liquidity Risk

A lack of sufficient working capital increases exposure to
liquidity risk. This may negatively impact credit,
acquisitions and growth opportunities.

It 1is essential that cash-flow
requirements over the life of a
contract be considered at the
tendering stage, together with robust
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working cash-flow

management.

capital

The negative conditions experienced in the economy has
contributed to the liquidity problems experienced by
construction companies as well as the significant cash
outlays required for new projects.

Close monitoring ad management of
outstanding claims and project
overheads and tougher debt collection
measures are also essential to to
mitigate liquidity risk.

Talent Management and Staff Retention

People are an entity’s most important asset, and various
specialist skills are requires to deliver projects
successfully. South Africa’s construction industry has
grown significantly in size over the last decade, resulting
in a skills shortage in the industry at all grades.

Loss of skills and expertise affects the ability of
companies to successfully complete contracts and
undermines expansion. Growth strategies place high
demands on companies to maintain appropriate
leadership capacity, and this has been a continued focus
of 2016.

A remuneration policy focusing on
performance and the retention of key
talent is essential for the sustainability
of a business. Regular succession
reviews to identify potential talent
retention risks and career planning
strategies should be undertaken, as
should in-house training, promotion
from within and development
initiatives.

Growth, expansion and operational performance

Growth in the South African construction industry has
declined in recent years due to;
* The decline in business confidence and the volatile
labor market;
Government’s reduced spending on infrastracture
projects;
Competition in the industry, which has continued to
drive down margins;
Limited expansion into new markets, which has been
hampered by volatile commodity prices and
exchange rates

In order to address the risks posed to
growth and expansion, companies
need to;

Focus on effective contract
negotiation on equitable terms,
and efficient contract
management;

Align capacity with planned with
SA Government spend,

Focus on gaining a competitive
edge in the market; and

Explore growth options in new
and emerging markets

Poor performance has also been concern. Due to the
competitive nature of the market, combined with skills
shortages, places pressure on companies to deliver on
projects.

The implementation and monitoring
of project management procedures a
policies over the life cycle of a project
and the assignment of accountability
are imperative in mitigating the risks
posed to project execution.

Poor execution of contracts results in margin erosion and
losses. This includes the risk of poor quality control on
site, which results in rework, increased costs and delayed
delivery of contracts.

Increased focus on closing out loss-
making projects, improving
efficiencies and productivity.

Macro-Economic Environment

Continued poor economic performance by the South
African economy has had a negative financial impact on
business and their operations. This affects business and
investor confidence and limits for capital projects and
infrastructure.

Maintaining key stakeholder
relationships in order tto assist in
winning of new work in this depressed
cycle.

Tender Risk

There is inherent risk in the tendering process as it
requires educated and highly judgmental views to be
taken on pricing, mark-up, geological conditions, and the
quality and availability of materials.

To mitigate tender risk, extensive
tender risk assessment procedures
need to be undertaken at the tendering
stage of each project.
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There is a risk of bidding for and winning contracts on
onerous terms or under unacceptable commercial
conditions.

Experienced estimators should be
involved in contract pricing, which is
to be subject to review by senior
management.

Legislation and Regulatory Compliance

Non-compliance with applicable legal and regulatory
requirements may lead to reputational damage, penalties
and fines and may impact the entities operations. The
increasingly complex regulatory landscape requires
entities to meet new regulatory requirements and
stakeholder expectations while supporting performance
objectives, sustaining value and protecting the brand.

Compliance with regulatory and
legislative requirements is imperative
in preventing loss to a business and
maintaining a company’s reputation
in the industry.

(2) {=¥® DICB

7 7 U I3 pE IR BLZE B 23 (CIDB:Construction Industry Development Board)73 &
Do

CIDB O&ENL, BT 7 U I ORFEASITH U TERFEEN L LB A HEE, (2
THZETHD, LVbIF CIDB 1%, @ERINZEDOE—(b, BRANRIIRA 7 T 7R,
R PEE OB UGE, IR 7 ¥ —DRE, HBROBELZHEL 2TNIT R 50,
CIDB BEEIZIZARIERFT D 200,000ZAR LLEO7m Y =7 b REONCEAREAED
I0Mil. ZAR VL b7 vy =7 PRBGFEINTND, BRSO CIDB BEki I e 7
BFEBSED SAYDHEIC X VR ESNTZHIETH D . CIDB (ZAREBFAME A HEE L | 2
REFEREOREITE T 5 HIETERBH LXK T 28 E O ZZR L TWD, =
FUIFE T 7 U 7 TR ST & o TOME— DR ERe b AT HIETH v | A O
THIISZHAMET DT X TOERSIT, (EEERSHt, (FERZIRET 5 DA D T
S4EEFRVT, CIBD (28Gk LR IEZR 572\, CIDB %8ki%, #f-~7=7uny=/7 k
IZHES S BERSAHOREINTIE U TER 1 NDHEHK I O 9 BRI TV D,

(3) AHEEOEFRTHEME

7 7V OGRS FGD &% THEOM THE ) 23 1.3-2 127, JICA 4
DOFRERTIL, FGD &3 THIX 12 08, 7720 b, BERKER, W5 A, FGD WIS,
2 N, EE. WEY, BR. GG, B Sl ShE, AESRTLETH D,
77 U OBEBREAITI LA TlE THEA99, AVENGE, GROUPFIVE 1 (NZ
Stefanutti Stocks Civils 1XIED D438 D THIZOW IR IS AIRETH 5,

1-8



£132 m772UVHDE

SLA

#HDFGD BRI EDHEIREND

BE
HH AVENG GROUP Stefanutti WBHO
FIVE Stocks
Civils
Construction for IT & Communication N/A N/A N/A N/A
Permanent Plant IT & Communication N/A N/A N/A N/A
FGD Absorber Construction N/A Capable Capable Capable
Duct Construction Capable Capable Capable Capable
Piping Construction Capable Capable Capable Capable
Structure Construction Capable Capable Capable Capable
Electrical Construction Capable Capable Capable N/A
Superstructure Construction Capable Capable Capable Capable
Mechanical Construction Capable Capable Capable N/A
C&l Installation Capable Capable Capable N/A
Rail Road Construction Capable Capable Capable Capable
Substation Construction Capable Capable Capable N/A

1.3.2

N/A: Not Available
Hill: M7 7 ) hOERSHENP OO F

Bm7 2 hDRKRETS

—|ZHN T JICA FAE NI TYERL

(1)  ARADOHE

1) IDWALA

IDWALA X, FA7 7 U A TIHROREWAIKAA—HD—DTH5H, IDWALA (1 ==
v 7= EEH 10,000 o, K 20-8mm DAKEZE 7 Lk Fi3EF UL, 73
TPS) IZHIA L TV 5,

IDWALA 134/ 1.3 B b orRIRAMERENZ AT 5,

BAE, IDWALA [ZF =T )L AHA NG T =) —=t 7 £ CHIKA & SkE ik
wéoWIU~:ty7#E7VVHSi?@\%4yﬂ—b7y7%%wffmﬁ%é
BR#gIE LTV 5,

IDWALA 1% 95% LA EDORIEDLIRA DIV ->TEY . £k WIRWIEEO ALK A
)i vE 7/ AE A AN

2) PPC

PPC (%, Bi7 7 U W CTlHROBREWVWAIKRAA =T D—DThH D,
TPS B L7 2 L TPS DWTHIUT S AIKAZFAL TR,

HIE. PPC [ZAT 2t

PPC (ZL7e®D T A LT —H— R /)5 Botswana Power Corporation (i [ #ii%
AIRA Z@E LTV D,
PPC 1% 96% OFMEDOHIRAZIY P> TEY, Ziv X VIRWIREOAKA ORI

Wy,

%X CFGD M

3) Afri-Roads
Afri-Roads IZAKACABRLZRV > BETH D,
Afri-Roads IZBE4ET T v 7 251G L CTE BT, AKX ATHmE

EDIZDITIT I BT >
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T HAEY T D, T2, AKA DOEEEIZEGE Z WA 5E120%, Transnet & DL H 5,
Afri-Roads 1L 5 2OAKA A — I HARBEEK 22T T\ 5D
Afri-Roads T RARDABEBIOANLOAEZIY O, Afri-Roads (Z L, BAER T

T UATIEAENARLLTEY, 2017 410 ABIFE, Afri-Roads XS A E A L
TW%, Afri-Roads (24U, M7 7 VU W OAETSIXEH 400,000 S OFERH D,
—J5C, Afri-Roads IZHI{EMEH 22,000 S OABERVF-TEY, TOIZLAERN
MARRDL—Z MIRTH D
(2)  FGD IZfEH S D A KA DAAE DRt
1) e
2018 4F 1 HRfL T, AT = &' TPS OMERITHN 2 9 D fAa 23 rlaE e 8 liE, #EE 95%
YL EDORIRFE ZAPET H PPC E 721X IDWALA OHTH 5,
H L. 85%ZERM T 2L BT, AIKAFED A MEIRBAFE L O Fhe < (2> THL L
BT OMENR D DH, BERICTHIRNED LTS FGD DOREEER & I8 0O F2 T

THILaBET DL, JRILPRSEREE L OWEEtE O o) A7 BREZHFETDH LY,
WEZBIZE SN TV BIRILOTE ZHifE & 2129 MK 27 Th 5,

Z D72, FGD O REARFR G THIE 85% DAIKEIZDONTE R LTWDHH, HMEE 85%D
LN 2018 45 1 ABIE TR SN T ARWED, BATLZENRYTH D,

2) RIEE

AR DY | AIKAFEFIL, RE VAR EPDTEIOITT 72121 AT 2 B TPS 12
AT DHZ & D, MIPWRIEREROAIKAIL, AIRAFEFMTOMLOFMMRLL 2D,
Bk & 725, Fo, MWK O AR A ITIEREO#R 7 EORNNH 5,

7 v TPS ~HA SN D AIKA (IDWALA) &, 8-20mmZETH Y, A7 2B TPSIZE
WTH A TR DA KA ST 5,

72%. FGD (2B Cik, A KA % (Limestone preparation)ix fif € X /L2 X 0 ki
ODRENDZ LT D, D=, FGD O 2 Ui 8-20mm FED A R A7 O JINL75 Al BE 72 1A%
HIRETHRETHD,

(3)  APKA D HA

FIRAFREFRPLOE T ) 7 TliE, 2018 4 1 ARERIZB W T, Bk AIKAEHART

196.43 ZAR/ton (PPC) TH 5,
(4)  APRA Dk

bk O F KA RO AR A G ATRE ZeSh Lix, b — N E T A X =V A B A
JL (IDWALA) W T A L—H—X (PPC) Th 5, HHED n[EHI NTHEE FIZ>
WX, 82 Bl TR L 7=,
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1.3.3 BEDTH
(1) ATzt TPSOABRAR

AT 2 B TPSFGD DREAGKFCTlL, FGD OO BERARIIER 133 D@V EHE IR
%o FEARZRENTIL, MU 85% & 96% D 2 r— ADFIKANEE STV, bW r—
ATIE, 85% DAJKA T 248,354.42kg/IF (=2.18M ton/4E), 96% DA KA T 233,768.97kg/
KF (=2.05M ton/F) DA BEFRAEBENIAEN D, 7272 L, 7.1.4 8i“fAIKA O i I TREFL
72EB0, 2018 1 ARFRT, A7 =& TPS OMERIZM 2 9 DREICHZE ST 50l
FE 85% DA KAFLINIT 7N T8, ME 96% D7 —ADHEMET HONREYE TH 5,

*® 133 AER4LE=E

Crocodile West Water Mokolo Water
Gypsum Gypsum Gypsum Gypsum
Production kg/h | Purity % Production kg/h | Purity %
Design Coal
145,512.91 88.90 145,697.63 88.85
2 | Worst Coal
e 247,536.96 88.48 247,758.45 88.44
£
= | Worst Coal + Attempt
> 248,111.61 88.48 248.354.42 88.43
oo
Design Coal
139,214.95 96.56 139,281.70 96.54
2 | Worst Coal
2 233,249.68 96.49 233,330.49 96.47
E
— | Worst Coal + Attempt
§ 233,680.45 96.49 233.768.97 96.47
ML FEAERET

(2)  HoTAEZERTY A

JICA FERNL., ABHHOREDTZO, AFRMLZI0 )5 oo ICHIY iA %
Fihi L7z, BEY FA X Gyproe £ & Marley 1 (IH Lafarge £f:) (ZH LiAZ~, Marley D
HEEBF BT,

Marley L% HALDOFL LA R > TV 223, Marley OFLILIFABE I N Y "B TH L7
D, SEIERLILNOAE (NTAE EREKAE) Z AFLTWAH, AT AEIL, Anglocoal
L OMVAENDAFLTED  ZITANLNADMEIT 93%0 D 95% Th %, KNAEIL
TAZ T LA UDBHIGESNTEY . KT AL D EIE 85%~100% T, FHfE
X 9R2%Th 5,

REABEMEL, NAESIRG LT, fIEICHNERME 2155, Marley (T4 1,500
FNTTA = PNVOABR— RELEELTND,
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Marley L0 HEffifsi%, TFLOEY TH D,

FGD synthetic gypsum —300ZAR / ton

OMYV (Uranium Plant gypsum) — 200 to 250ZAR / ton

Water Treatment Plant (gypsum with more magnesium) — 90 to 200ZAR / ton
Natural gypsum (from Moscow) — 450 to 550ZAR / ton

Natural gypsum (from Spain) — 400 to S00ZAR / ton

(3) AEOEHFHREME
1) ENTi%
ML 85% DAIKRAZEHWVDHAITIE, £ U2 0B OMEITK 88% & 720 | itk
DMEV, F72, HME 95% ORKAERWDLHEICIE, ABER— RERIBITHE
NHDHN, FEMBEMTHDLIANTT INOFEEILZ >V TPS TETHHE TENAG
2 572, RHOEEII NSV, £, b ) 0O FEEE M — I, k=
A RMBREL D20, TGEENMRNE S D,
2) [EStii
AT 2 B TPS IIANRICALE L, [EBRPEDN & 2 B ~1% 1,000km %8 2 2 i K
PREERE ST L 72 D, T, Wik A R KREL D72, ESMEEIZ DN T
TR RV S SN B,
(4)  ABEOLBITENT R EITI~ O R O BRI D124
FREOMFHFE R D . FGD BEARKE Tk, ABDOHAERD 1/5 A L AT = ¥ TPS 4+
W32 Z L ZRTTEE LTWAR, TSR EDIZRA LN & A RET 5,
TR, BEINASOIHERIENAE L 72D | 2O LS Tun =& 3|
WEhsd, —J, BEINNMEETL2TECH AT TEND Z &2,
BN THOEME T LXEVA I ADNEF R 8D,

1-12



1.3.4 B-BBEE
(1)  B-BBEE O3
JRPLAY BN R AL 15 (B-BBEE Act: Broad -Based Black Economic Empowerment Act) I
2003 AFIZHIE S 4L, 2015 FFICE &SN To, BARFERILBEE) S Z B 27Y 2009 4125
LS R, OB, KR, PR, 2. BRGNS BUR B DREH &2
S TW5h,
(2)  B-BBEE 231} 430 HH
B-BBEE (2K J 2 €0 Z K 1.3-4 (87, B-BBEE 5O T T, 3T 3 ffl, 372
B BRI &5 3R ¥ (EME: Exempted Micro-Enterprises), H &4 D /M F(QSE: Qualifying
Small Enterprises)% L C—#%43%(Generic Enterprises)|Z /730 X415, EME [T D5E L&
23 10 Mil. ZAR Riifi O3 TH 5, EME I%, H4FE, FRIOTE ki & BAFTAHEZTERT 5
7 O E(Sworn afidavit) & BifF 32 DA TXEV, EME (X HEWIZ B-BBEE4 54kt L
SEBAFAICESHNTENLY bReki 2155 2 L3 T& %5, QSE [F4EM DL ks
10 Mil. ZAR LJ_E 50 Mil. ZAR Kjiii 43T 5, QSE I, Generic Enterprises & U & JEME
TIEBRWZRA B S, 5 fi¥HD BEE sl ZER T X TEETT 52 LA ROHIND, Generic
Enterprises |d 50 Mil. ZAR LA EORETH 5,

% 13-4 B-BBEEIZBITA1%244%E

Classification Annual Turnover Duty of compliance with BBE
element
Exempted Micro- No
Enterprises (EME) 10 Mil. ZAR or less
o 10 Mil. ZAR or more All
Quahfy.mg Small but less than 50 Mil.
Enterprises (QSE) ZAR
Generic Enterprise 50 Mil. ZAR or more All

Hi gt JICA FRAERAIZ CYERL (amended Codes of Good Practice (Z55-35<)
(3)  BEE aAfi 258 & aFAfi s

15N BEE #E5F % #1792 728, Generic Enterprises H & QSE H D SE N F N ENAE
% S 4L TV %, Generic Enterprise ] DBLAZRIZI51T 5 BEE #5E 2 & OERFIH ONTEL AR
%% 1.3-512777, BEE i ER T S SV . T72b b, PFrate. #&h., HRebi%E.
WELITTA Y —OH%K, HSRFBEDREINTND, FrAHEIL HZEEICBIT
HBRNOENITEME., RN ORFFRIC LV HE SN D, BB, B0y
T rvET IR VamT EHB~OBAOSEOESNZ I VIES D, HHEM
T, BAEE~ORNHBZREIREICLVEHHEIND, BRELTT T A Y —ORRE
X, BIERESZ oM O FBEIC LY F/NEMAEFE (SMME: Small, Medium and Micro
Enterprises) D B8 24 X8 LIEET DRI K VEHIS LD, (BRI, BFEMB T
17T LM AE U, T 7 Y I AOERKITER Y KT E OB A~ DO BRLA T & 0§
m=nz,
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% 1.3-5 Generic Enterprise FADERFKIZH (15 BEEERZTLEDERFELUICE S

BEE Element Requirements Points
Ownership 25% + 1 vote to black shareholders 25
Management Participation on junior to executive level management by 19
Control black, black women, black disabled

. 6% of payroll on programmes for black employees 20+5
Skills o )

Development 0.3% of payroll on programmes for disabled black employees

2.5% of learnerships for black employees

80% Procurement from B-BBEE supplier 40 + 4
Enterprise and 15% to 40% Procurement from QSE, 50% black owned and
Supplier more than 30% black women owned supplier
Development 3% of net profit after tax on Enterprisse and Supplier

development Initiatives
Socio Economic 5
Development 1% of NPAT

109 +

Total 9

L JICA FAFNZ TYERK (amended Codes of Good Practice (2355 <)
(4) BEE %#%
FFRFRIT L0 FHAl S 72 5503 B-BBEE 252 % % & B-BBEE ik S fk IR 92 Z & A2
T& %, BEE EHR~OBFEREE 1.3-6 177

% 1.3-6 BEE &#Hi~D#BrER

Range of Total Points by Broad Based BEE status level BEE procurement

Scorecard recognition level
100 or more 1 135%
95 or more but less than 100 2 125%
90 or more but less than 95 3 110%
80 or more but less than 90 4 100%
75 or more but less than 80 5 80%
70 or more but less than 75 6 60%
55 or more but less than 70 7 50%
40 or more but less than 55 8 10%
less than 40 Non compliant contributor 0%

H JICA #H#AAIZ CYERK (amended Codes of Good Practice (23-3<)
(5) fESeEHR
FTAME, HEEBHSE. LT T T4 v —ORRBIIELRER L L THRESNL TV, #B%
TR CIIRARZEE R Z A4 (Sub-minimum reruirement) & LT 40% PR E I TWD, & LWT
AU DEE TS D AR BR B 2 05F T & 72\ L AR 0 B-BBEE BRSNS S5,
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(6)  ZAIERFI T BEE BRHFIH
BUF OB Z R b L, B ER OB A GE L, 2O Fi & 2 fliFE kT 572012,
NI P IR B RS & BLHEH 2 (SD&L: Supplier Development and Localisation) % i 12 /7 £
WHEH LTS, 2EY ., ThbOE¥ET, BHEHEN NS B-BBEE, A% A% A
FLOBEEIFFHMIEE L L TRET DILER D D, IO OEREMHFIIAFL D & ITEE I,
THIRFICHIE S5, HEEF TN S0 BEICER LAz an s,
1.3.5 AREEEE A &t
(1)  FGD #EpicBéar DL
FGD i a5 0 EINFREE flRerE 2 £ 1.3-7 1R, ENFRE N & EAAFRE I X5
Shs, ENHEEEAREGN FICTF =y 7035550, BIHFHEIETE 20
JER B — O Z AT 5 Z & T, ENAEFERTRE/R © D T %, FGD M EHT &
DLHEENZNE DI, REBEHAM . Bk, A TRETHY . ZNOHMEOL I
ENFZERETH S, Lo LEHERIEEIFRDSC %), 7—A T v 777 GGH
2L, ENTORENTE W ZOWNREOEIENEL D,

# 1.3-7 FGD #ER#zR DO ERNFZETEEH

No. Ttems Localization
on shore | off shore

1 Valves v v
2 Spray Nozzle v v
3 Pumps(water) v v
4 | Pumps(slurry) v v
5 | Agitator v v
6 Lining of Rubber v

Lining of FRP v v
7 Limestone Feeder v
8 Oxidation Air Blower v v
9 Mist Eliminator v v
10 | Spray Header v
11 | Tanks (Metal) v
12 | Tanks (Plastic) v
13 | Piping(Metal) v v
14 | Piping(Plastic) v
15 | Absorber v
16 | Duct v
17 | Limestone Silo v
18 | Structural Steel v
19 | Expansion Joint v v
20 | Damper v
21 | Insulation v
22 | Gypsum Conveyor v
23 | Elevator v v
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24 | HVAC v
25 | Lighting v
26 | Gypsum Dewatering System v
27 | Limestone Ball Mill v
28 | DCS v v
29 | Electrical v
30 | Boost Up Fan v v
31 | Gas to Gas Heater (with fine tube) v v
H JICA FRAEMICTIERR (7 7 U ¥ L ORIz S <)

(2)  ¥ESHER Ok L — b

JARFREE 03 Construction Execution Plan (2 X AUIZVEA TS I 7 ENOLLT 3 EFo

EOWTNNL Y ERT S D,

P

VN

2) A—hxZ YR
3) Tr—rHrT

ZOWERFEILI N L —T —IC XD EEWEERT S LA EE L T, FRE 60 km/h~80
km/h CT—#%il % £17 LA 2 &0 5 & LR Ok R 0mn 5 LHEE S5, ik
N— M & 13212707, 2B, TOETV— MIEARREFHIES < b— F % Google Map

W% E LIAATE LD TH D,

Cape Town

\

Durban

Port

L JICA FRAERNC TR

(Google Map ff . 2017 4F 11 A 1ERK)
1.3-2  EERRERE
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(3)  FGD Dtk

FGD &RIZFEH T2 KA EMKIT, M7 7V DENCTHENRETH H, KA EKZITAT
B TR thX MAMMOET,LIEBHERR,SARENS, 3 X O Tubular ® 4 = CTH 5, FDOWN
Tubular {% 2 > L TPS |2 T FGD ZHfE, IR OEERH 5,

= FTVE £ H (Telescopic Diesel Booms)id A7 = ¥ TPS 1T < @ EAZI ACCESS & TOTAL
ACCESSHIRE ® 2 - CL U # VA[EETH D,

(4)  FEEORE
g ORUEIRFR ISR T IR D EEEICLE R X 3 4 UL EOHREENET 7 U b
THZ LW, NOHERELZRAT LI L afttinsg,

1.3.6 )R 58T
(1)  KFEBFEOEND U 27

KPRBAFEDRIUC LY | EE OB BN BN D D,

b, HAZ =7 —BRREIND2OIE, AT 2 TPSIZHIT 2KIEREIT 134 Mil
m3/year 75 11.0 Mil. m¥/year ([ZHif) X5, BEFO MCWAP  Phase 1 7> 5 O/KFIHEIT 9.4
Mil. m¥/year ToH 5, ZD7=8, TTD FGD % EHZT 5 729 IZ1X MCWAP phase 2 75 D
RUAFGD L L 72 5

MCWAP phase 2 IZE &M EEZEZ R L TOWDHRFTHY . b LW O00FE, #2138
SIS MBI, EIA OAGROENNELT D &, Kt biENRD Z & & 72D, JICA
TAEMIRAEFTREMEN R, WEBORKREX ENPTTHDHLEEZD,

(2)  FEhrgRAD U 2~
1) AFEEIATHBEOREIARZ
ARFEFATHBEDORR N ARICL Y | KAFEOFERPEN LRI D D,
b L. AFEFEMHERIC A 2 OVEEZMUNCHER S, ERFICRE L, BIRE)T & Fi
TLDIZ DRIV RN D KFEEIZRALRBENNECL2BOR D5, TOHE. M
TEHROa Y LE L MROBRSE . IHAONERRKE TSN EL 28BN DRH 5,

Eskom (ZHEFD AT 2 & TPS DR A 77—, X —vr, BEHK, #HIcO>WTEBLZ 30
Iy = DRI UCHIE, AR LR D D,

JICA SAX, FAEMREENME, REOKRXINFTHDLEEZD,
2) PIU & L < (3R FEE OFETH = TOIHNK

— XA, KRB PEZE S 7y =7 Tk, PIU S L TR ELS OET =
TOEBRRET LB NN H D, b L. #Hilz iHU%L<i@ REH ORETHRE DL D
WCAFEONT N OBRIZIB W TN A LI GE, KREEOE_ELT 5,

H L HBREREE L DS D IND R BIE AFEITEE LR R2BO1H 5,
JICA GRAMIL, FEEFREMENME, REORI ENETHDL LB XD,
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(3) AFEDVRJ
1) FHEEDOANTA X

FHHEDOA L TAFICLY , AFELOBNLTHREBOBNE DD, M7 7 U I T,
TMENBN R > TED | TOTZORHHOA F 7 A 2R IR 5, Zhid, #x
EEORN L PREBBOM G 25| &K Z I HRA B L 2 28N R H 5,

AT a2 B TPS DR D FFNSHIMr§ 5 & A b T A T3 AES L84ULR, JICA 7
M, BEWRENEDR R, ZBORSSHETHDL LB XD,

2)  FTHIOPEREDAE

M TARRZEDOHBIZ LY T OMERE A 2R T E 20 tivdd 5, EPC (Engineering,
Procurement and Construction) D7 & #72 U | EPS(Engineering, Procurement and Supply) &
HROERTITZENENARETELZA D,

>K[ECiX. EPS(Engineering, Procurement and Supply) & &% & 778l L 722K O FEF3 H D |
TRBR D > 2 BRI E) A i T | B2 ER T2 2 E RN T& 5,

JICA GRAMIL, FEAEFREMENME, REORS ENTTHD LHXD,

3)  EREE M ORIANYL

BRBExR & LG L7z FGD OB M ZEIUT 5 X BHEHKEOSKEE T 55mA 12, 7F
AIREND 72 HIXE LEIR Y 27 BRI T 5, FGD IZ72 A b M B CORIEE 7o b S
T ERAREE L EIREANND 2 LD, BARSEOKEDOTAINELS LD L
Eskom (ZMA P B 25015 D,

NERSA (National Energy Regulatory of South Africa)l® FGD O H % % L7=E kD
BEMEIZOWTEiE L T B,
JICA PHEMITFAFTRRENME, HEOREINETHDL LEZD,
4) BEEOHEH AT AT B E DOREA
RO S L AT ORRIZEY | BEFOHHT AL AT L LR & 722N
WD, REHEEORENRRIL, [EHOREREFR EOMEEZF & 27,
BEFO AT 2 & TPS [ZFEME TH 5D T, FGD D= OHER b iR E ) 7 il 1 &
DExEt, RS _R&ETHDH, £HT5HZ LT FGD DOF¥ER b m\ MMM A HERF T HE
L5,
JICA FRAEMIL. FAEFREMEN T, WEORZIINETHL LBERD,
(4) VRIEBHI—b
JICA FRAMIL U A 7 LY — k(RMF: Risk Management Framework )% & {ERK L 7=, #sft 7.1
E LTI LT,
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1.4

IKERM KB IRBEHHE

1.4.1 KEIR

LT VHBO KR CTHHEar)IlBLI RN aaZ A VI OBFEOKERTIL, L35 L
ML DS DK BEE LR TS5 Z L0k, Zo7=%H, DWS (X, MCWAP2 % Efii4
52 ET, AN VIR S LR T Ll ~ D K IAE B 2 BUIR O K G B HE B 2 3
T D,

LR Ui, o wlliik, 7w a3 &2 A )1, 3 K OVS— U1k, BEAF D Mokolo
and Crocodile (West) Water Argumentation Project Phase 1 (LL'F MCWAP1) /31 7T A > G
F1D MCWAP 2 /A 7T A L ONEZ K 1.4-1 1287,

Lephalale Area

Medupi TP” [}

MCWAP 1
(from Mokolo Dam to Lephalale}

MCWAP 2
(from Thabazimbi to Lephalale)

Hi B8 Presentation Material of Water Resources Assessments, DWS, 30 Nov.2017
B 1.4-1 REAREER

LT VHBRIZ 1T D FEROKFTFEIL, T2 u)llB L0 v =& AV )h b OKBEHE T
B P . ARRG TSV b OO REEZ L THi O 6 BN H D, TDORRIITD
T, HEKRUELS DYER F 73BT R DAL BRES DGR K 5 23— VI i~ D AL B /K 0D 1
XV D OENLBETH D,

(1) AKEVHEEH
Eskom B L OTCTA b A 22— L7 AT 2 B2 TPS Ok kFI L, £ 8.14 D

BYRETT7 b 6 KBLOFGD 6 OAFHT 134 B mHEThs, BEST7 R
FGD OAFIHMWNRIZ. FNEN 6.0 B mMAEL 74 B m/HETH S, FGD IZHiIK B/
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DHAAY =T —%ZiE LI SE, FGD THEMT 5K2Y FGD6 4T 7.4 HJ7 m/4n b 5.0
BT MRS T . 8 IS CRIRT D00 | BILOBIFEICHE, R 2 O Hilg T D AH
HAOTENEL 2D 2 ERTRENTNWS,

AT 2 ¥ TPS ~OR B FHE OB % B 11-1 17T,

Medipi Power Station
_ (6 units Thermal Power Plant+ 6 units RGD)
-:2; Water Requirement (Total) : 134 mil.m ¥year s
° Thernral Power Plant : 6.0 mil.n/year =
8 RGD: 74 milm’/year k=)
o o
2 S
o s
S ey
- - MCAWP2 Pipeline (157 km) MCWAP 1 Pipeline (46 km)
Pipeline Capacity : 75 mil.m’year Pipeline Gapacity : 30 mil.n/year
Medupi P'S: 2.5 milm>/year Medupi P'S: 10.9 mil.m*/year
Vaarkop Dam
YA e
O Jogics Do —O Mokolo Dam

H#:  JICA AERIZTHER
X 14-1 AT21FETPS ADKEHFEEXR

(2)  KINGEHAE
1) FEau X AnboKMERE
FTanFLnG LT LHIRA~ORKIZ MCWAPL X1 77 A %@L T, 30 B4 m’/
Q50 ETmYA) ThbH, —FH., TanX A~ORARIL 156 545 m/F (1298 54
m’/H) »V ., KFRZIZH2CRBR S 5,
2) uaaZAn)nboKES
A FLAOPEAEE S DT O KT O ik
2016 4EBF D X A RO KFIRIE 212 B0 m¥4% (17.67 0 m*/H) Thb.
—J5, A L~OfARIE, F LA S 129 55 m¥4E (1075 5 m¥Y ) B
NT T W OPRAES ) 5 250 55 m /4 (20.83 H U mY/H) | & FF 379 BT m /AR
(BLS8 EH A m/H) Thb, HFHEELOFEETIL, MCWAP2 (12X 5 75 B m’/
FE(6.25 1 M H) OBUKIZIZRIEZRVKEDFIEL TV D, 7238, HEKRERS )
LOWARIL, MEDOFERET —F L0, AZEHPN/ NI N LR L TWD,
B) #EDY A7 ORGE
HREORENDRVAZ, FL2HBENLDOZ LRARNE R LREZERH D,
I A NE TR D DX A~DRAENRE 0 ORE, X L~ORANET AT T M
DOHEARMIRG 5> 5 250 B 5 m*/4F (20.83 B m¥ ) 1% LCKFIMA 287 H 7 m¥/
F(23.92 B m¥/A=17.67 51 m*/ A +625 B 5 m¥/H) &7 0, MCWAP2 ~D Kk
RN 37T B A (309 B mYH) ORENAEL D,
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C)  HEKRRESG ORI K D U X7 Ofkn

g, A~ T N T, HEAAERE, O JEIR R X OMERE DS BERERIZHED BT D,
PEARERS 7> & OFiE AL 2016 40D 250 B I m*/4F (20.83 H U m*/H) 725 2030 4
WZiFD e &b 485 B mYAE (4041 HG mYH) ~& 235 B w4 (19.58 H
m /7)) BT 5 E FRINTND, PRI OBEIMMERE 03— & RKE L8
FAFHUL 2019 2t EREARRES 37 E0 mY4E (3.09 5 m¥/H) il sns &4

EIND,
72F. 2016 ERF RO Z LR O KR imzﬁﬁm%EUM7ﬁﬁﬁm)@
2B, Koy % 5 D DV TlL, MCWAP2 @ EIA #5EIZ 3800 CReB L
RN LD, FERRE SHINT S Z S iEn EHERIT D,

(3) i

2016 WS OMARE TIX., ¥R IZ MCWAP2 ~DOKMEHAEICRENH D05, N T Mo
HEAK LB D PEEIZ ;D2m9¢uh IZ MCWAP2 OKMASIZARENAE LT D Z EiF,

1.4.2 ARBLELIZAEDEHESE
() FHA
ARETTIL ARG LN 201543 H 13 B TR S 472 A7 2 & Yard Concept Report
B1BRONRESREREOBSN L L E2—L, ZNHOWMEELILIC L -k etmz
Rt %,
(2) ®E77VAOHEFE
P77 U TR, FRET NS TEREIRE S E S TR Y | EIT(2017 4) Dk

BT 219 B AASET D, EWEERII N T ARy FOMEAE L TRV, HERFEEIX
TFR (Z X 0 iTHI TV D,

(3) EAEFOLEa2—

PREBAR OREMICEET 45 » ARRIAENTE Y | AR AIKA DRk DB 275
IZFEARGEF D Project design manual {2 LoD SV TV DD, AIKA OFREEITLR D FHIZ DOV
TR 22, E o, AE ORLEH L ORI DWW CIEBUERET 2 D T 5 B
T, S%FEMARRET T o ECRIET A2 & &0 D,

(4) A7 =¥ Rail Yard and Off/loading Facility Concept Report D L & = —

AT 2 ¥ Yard ConceptReport (2351 2 FH a7 &L NIRRT, ¥— RFHNOR

TORA Y MIABF#ECTHY | FREHR S X T L TEFHIEIN S5,
TFR "KMz @ CCEWE T, BILIZEH 2z 7T v 745
A Rk B 03 342 B 2 AE

Medupi DEY Y — R THR X H AT 4 K
YT—RNIEMTHE SN TEY, AKALABEOMEPBESNLTND

KA DEEIZE L TIX 1 34 70T 360 45 (6 BifE]) NAAEI., AEDOEXIZE
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LCiE 1 %A 7 v T 370 43 (K9 6 KfH]) 23 RAA E41 %, Medupi Yard Concept Report Tl
12 hours train handling time applicable within the yard' & FL#i23 % 0 . HEE X AL 7= 5 BEH
X O#PFAICINE D, 7B, EREATEREEII TR RREHCE £ 0 . A% ek

lEOREGETS « EMIZBWTIRELAKNETHD Z LA ERTRETH D,

(5)  iEHREFE
1) AitESsM

(a) W@Eih &l &

AFHETIT, AT = & TPS @O FGD6 L2 THBME L. 143,556 kg/h Z KEIZ & 0 #sd
HEETHD, LI -> T, KREHOR M EEIT 24 b B - L b, ARG R,
130 5 b A E D, ABEAEMEDE B BUIRSFAINC 300 H 2 RIAATEBY . BHEOFEKX
IE74s v 7X—7)> Rotary Car Dumper ZFIH L7=A—7 U T ZFH LIk 2 ET 5,
P EOEEIZ20 o THDHZ L, 4T THDL Z LD EIL S0 o EBE AT
L7,

2) JEfREHH
FEHD Lime Acers & 351D A 7 = ¥ FGD 1% 1,050km 2 T, TFR IZ X 5 & ArE R
3 HBRETH D, | A7 OMBERE I & FIHEABIILL TOM®Y
1R AT DEGHE B R B« 84 Tl
HAIEAS : 248 H
AF 2B TPS ICFESNTWVD 6 D FGD BT+ WI Lt LT, 1 1

B2V 2 RKOEEAZE LGS, LEREEFHRIILLTO®Y HH s b,
1 fapk 7= OEHEE . 42=84 [ H /2 A&/ H

LD EZAH R EOMBRREIIIRENH Y | FOROHEIIZIE4A  E? L (TFR
~DOHRIZE D), Lime Acers~ A7 = ¥ TPS FGD MITEH ORI 2k T 51
v NT—=7 bLlroTN5,
(6)  HLHLRPL

1) A7 =¥ TPSFGD %1 h

AT Eskom © ROW O#iFHTH ¥ | kB Y — NIZHIHT 2 72 D123 00 1223
VEITIE e B0, Bl ClIghEv— NHitE L ClEYITh D L F 2 5,

2) fAKALIE (Lime Acers, PPC)

PPC MrA ¥ 2 sk TlEk, 1 BEIC 20 MFfHIAZ, 3 DEEUT 60 WAk 8 8 4 {37 T
52 LMW E AR L TWVWD, BLURORRAE T 1 BT 2~3 ROFIHE 2
LTEY, ¥— FZOWTTAKADOFEIAMIMEITR 5720,

! Medupi Yard Concept Report (2015), pp.13, ESKOM
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(7) AT 2 TPSFGD ¥4 FOEEY— RIZh»nd7my=2 haR

FARFEE T, BB OBERRIZAFHT 1.27 {8 ZAR (1,220 J52Kk RAFEY) B RIAE
ALTW%, F7=, Concept Report TIEixfii#x& (Capital Expense: CAPEX) M ONEH] = X
I (Operating Expense: OPEX) T ILE41 2.33 f& ZAR 33 L1V 430 7 ZAR N ENZE LA

AENTWND,

1.5  FGD O{t#k

1.5.1 FGD D14 HRE

HARFCRIE SRR R 151107

# 1.5-1 FGD MDT%#E (100% BMCR)
Design Basis Design Worst
. . Fuel with
. Design Basis Worst Fuel .
Parameter unit : Tempering
Design Fuel (L/G .
. . Air(Absorber
Dimensioning) . o
Dimensioning)
Maximum Inlet Flue Gas | C 200 200 200
Temp
Inlet Flue Gas Rate Nm?/hr, wet 2,427,840 2,495,520 2,814,610
Inlet Flue Gas Temperature | °C 137 137 137
Inlet Flue gas Pressure range | kPa 91.62 91.64 91.71
Max Inlet SO, kg/h 8.262 13.32 13.32
mg/Nm® (dry,
mg/Nm’ at 6% O,)) 3.406 5.339 5.378
Max Inlet PM kg/h 121.3 124.7 123.85
mg/Nim’ (dry,
me/Nm’ at 6% O,)) >0 >0 >0
Max Inlet HCI kg/h 388.3 399.2 396.3

H 8 BZA %51, Project Design Manual

1.5.2 R

AR LN TEHEOMHRRIL, 7 7 U B EKE, BIHUEESE ONZIEIR, Bskom Bk E L < 1%
EIBSHRS L S 22 T U7 B 72\, BT 7 U 4 Bik&. Eskom Hik& 23 C & 22 WA 13K E
HR 2%, b L. JEEBKZEN TRV IIRERK S U < IZE BRI 26 H

ERAR

JICA A IR BR DO FHix & LT ASME @ PTC40-2017 # AFfLERI T+ %
HWHT AR OB T A L AT 5,

RECTHE, MR ISR T 2@ FTREZRF T 7 U UK. Eskom U A IRAT 9.1 (TR T,
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1.6

1.6.1

1.6.2

1.6.3

1.6.4

AREXOMEBKRS

E ¥ 5Nl
KREEDBFERERMOIZDITIE, EHRNZERE PR, FEOEPRN LR T H L &
Hio, REFL LA L%O)ﬁﬂkﬁ% T T L TITE T2 Z ko bnsd, ZnEHBE
LT, MfEMEANTH S Eskom L NIICA, 7 7 U B BFERIT (AfDB). New Development
Bank (NDB). Arab Bank for Economic Development in Africa (BADEA)% 728 & 55 7
Y=z fe A77 Y7« a3 vT 4— (PSC : Project Steering Committee) DX [ D3R T
SNLRETH D,

A - BERERSICE TS5 T0 Uy MERAS
A L ORI Eskom N EE L, Yy o MO EERRnbi#ED NS, ZE DR
RBENARFRIINEFT L2 L1057, BREH TOMBSLASCHREERR LY 7 0
V7 MEBUAT OBENEE L 2%, £72, FGD (% Eskom (T & o THHERIPH LW EA T
b5 LG, Eskom OHINE ORI A FHE~DSHE %18 U T, Eskom WNEIZ FGD (T
PRI D RO A BT D T2 D TRPRO b D,

EEL - M E RS

JRAI & LT, FGD Di##AIL Eskom WD NE TV, HERFEBE (X 7T R) 134N
gy b BICANET D, FGD OFREIZZ L TPS NEATL TRV, JEiliE - MERFE LA H)
X7V TPS Db DESZIZL TR SN RE Th D, FIHIEIRBRIZ ) CIREIEEE &
QAT F A EEE N2y 77 2% 5T) 1L FGD A — U6 OHANEENZ T 5
NHIENET 5, FGD DA 7 A LTH Eskom DA T F A« — b 2 A4k
T 5T EIEHT 5722 & LT, Eskom WNHERIZ FGD (ZBI9 280l - AN EREEIND LD
WZT_R&ETH D,

EMAEDOERE AMERETHE

FGD O&Hz « HEFFE B ML EE 2B M B OB BUE M IT BRI W T LbES T
UNRUWNS | FGD JEHES - MERFE PO 720 ORERIAT], NELREER L ZOR YD TE, FHE
OHELES, 7 b« ATV a—)b, LERAMERKEIHEZ E OG22 FGD O GEHSEE
L= H BHICBAT & TH D, FGD DOifis « HERFEHEICE DL 2 AM OFRIZE LT
7 > TPS \ZHBT 2RO A CEFEEFT O AMIC L 2 HAFFEE, FGD A —71, JICA %>
5OW N ESHTO FGD Ol « fEFFEFEIC N D IERMNMR hL—=2 7 « a—2DBA%R
ERRFISNHRETHDH, 7L TPS KONAT = ¥ TPS (235 T FGD DiFHs « MR P
RERD B 2 NMDBFEHE L 72> THREO AMERICED DM ADOBE LGS D&
Thd,
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1.7 RRHAKEE

1.7.1 AEXEFDDOREDIKR
(1) LT UHIKOBRE
LT VHIXKIEZ AT v 7RSS T 5, FERPEEXIRIE 24 ERETH D, 2016 F0
RPN R 310mm & AFEM 28 U TN, 7TH, 8 AT AIFMEMRA7< 2 A
DEEROE— 27 Th 5, FHARHIE T2 58 580km BEAL TV D1ED, %7 0 IEE
EHLOK) 19km P A JRALVTIR Y . K S EFDKEFRDBBROLNTND, L3T LEIBXO
FERRFIEENIILE L EFE L o TS,
(2)  FENHONLE K OELERE
AT 2 TPS 1L, U U ARFINO LoXT Uitk 6 15km PANCALET 5, FGD fiax i
BIfED AT = & TPS WIZERE 2 1l L T\ 5 728, iz 7o KEUR T Hid 28 1372 < . MR
FOERBERIE RV, JLHK 7Tkm (SOZE T 5~ T R AR EIH S BERERIC & b
FRERTH Y | FEITICHEE L 2ERIIFE LR,
1.7.2 RIEMEEAD
(1) khﬁﬁﬁ
AT 2B TPS IZxt L, U VRARBENS 2015 4 4 A 1 B CHEFEREEH kmﬁ
(Act No.39, 2004 4) ZHASW=HEH A AFF A (Atomospheric Emissions License (AEL)) 7
TSN TS, AEL BATOBMFRIZIBNT, A7 = ¥ TPS IZ351F 5 FGD fifiak D LI 7238
AFEHAN BB S0, [BVES 21 TEICHE S TW D BT A R K S5 EANCEE S 3 2 HJEH LI
fIE ST BHAARFI A4 2020 424 A 725 202544 AIZIEH T 5 Z L A DEAIC L WD b7,

(2) EREEREGMM. KR K OBERME B
ARFEEOFEBIZBNCIIET 7 U HENOESICESE  UTIORTHALRT A B A
DB L 25,

- EFEEEEEE (Act No.107. 1998 4F) K OVBREZ TS (2017 #%E) |
S RAa— UV KROVEIA IZxT AT
- EFEREE  KIE (ActNo.36, 1998 ) D 21 THIZHAS S AFIHICKRL 714 &Y

A
- EFBREEH . EEWE (ActNo.59, 2008 ) IZH IS BEEMEHITHEDLI TA B
A

1.7.3 HHERITEDEERR
AT = & TPS &R %%@éé@#%iﬁﬁﬁﬁ®ﬂ§f%@ 201044 A 16 HIZAE
LTW%, BEICHIT DBREASEEICET oML LT, A7 2 ¥ TPS IZ FGD fiigk
%%A?é_k#ﬁbEMTwé
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1.7.4 R IR B ERIR R
(1) Za—r' s

FEFKICLVET 7 U O BIA FEllhSE, ERBHESIERARFRE 2B E 2
201546 HlcAa—E 7 LAR— PRI TN D,

FGD H3E DMK OISR IE 2 7, AHZEDOERI VL, RRE, BE. FEIEY. K
I, FBEREE, FlUT T DI BN R E S D,

(2)  EHE R ORI, WO BREEE B

BRESEHEHRLEWI-NT 7 F EIA 222018 £ 2 A0S 4 HIC T TABEH, 3 A
R B S 472, 2018 42 5 AIZ 7 7 A F/V EIA 78 DEA I[ZH2H S 41, 2018 4 9 A

(—EBeET 2018 45 10 A) 12855332 7] (Environmental Autthorisation:EA) 3 FfTI T
W3,

1.7.5 AR —KREEXERUVEESE
(1) AT 2 ¥ TPS H3¥

JICA BREEALSEE T A RT7 A4 2BV TiE, OJICA FED L L CHEHE L7\ B
FHEDOHI L, ORIT JICA FENRTIUE, TOBEFEIEHRIND, HDHWIT, Ik
INDZ EiFL ., o, @F OBEFEENRVGEIZIE, JICA FEITFEATREMEN 20
EBZ DR HFEE TRk FE) LERLTNWD, RAg—KEELRLIND
FHEITK LTI, HESNDREASEZEIDL U@ RREASEEN RO OIS,
FRHIMIC LD, AT 2B TPS 1, JICABRBEAN A K74 ICH-S& FGD FH3 L Any—{K
FELEHBRIND, AT 28 TPS BERFHEICEHL TE, B0 TR IToTH 57
D M7 7Y J OB R O REIT OB — T H— RAR Y & —Z SN CERER
SRS E BRI /ER S v, 2006 4F 9 H 21 HIZR T 7 U B BURFD & RIFfT & T“E%f%
AT STV D, BB TR BRI a5 35 & OF Eskom BRBETF— L ~DR & HL Y (2
V) B i pE 2 i R 00 SR DL & RS L 7o R BREE RSBl = oD Tt & O OINAT T JICA

BREETA KT A2 (2010 ) OBLSICE T HBREASEEOEREH 2z L TnbH 2 &
iR L7z, BUEIRFF AR OMH RIEICIEV, BREEHOE =4 ) 7 BN TN ER S h
TW5,

72k, AT = B TPS FHET I FRETOBRFEH UL THIEIZE-S & 2010 4 4 H (2 HhefE
BRSO EFER L THRD -2, MRSRITITEMFEICK LTI Tl - B L., 2012 4
5HICEREITIHRT LTINS,
(2) KT oY =7 F MCWAP2

LT VIR OKFREIHR & L OKEAES (DWS) ([C&hDE=m - 7 v a A LIk
7m =7 FFEH (Mokolo and Crocodile (West) Water Argumentation Project Phase 2 (AT
MCWAP2)) 23D b T %, KRIHHIZFEERTZT T < FREOETEMK, T
YK, BEEIK S O T DR ZERDKIC 725 Z &b, AMKFZEL FGD FEL D
BIRIZJICABRIE A R T A NIERSN DA RFE L TR S,

MCWAP2 ® EIA FEEX 1T, 20184ES A7 7 A F L« Aa—E L J LR— FA3ER
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1.8

1.8.1

nJM8$9HKF?7bEmﬁHEA:%méMiW\ . 2018 £ 11 HIZ 7 7 A F/V EIA
7 DEA IZ#EH S 4. DEA 72513 2019 4 3 A 128257 7] Environmental Authoriztiaon 23 %
ﬁéhtomeAHﬁE\mA&%z%o%EA:ﬁ#éﬁ%$b$m%$f@éo

F72. MCWAP2 ® A5 = ¥ TPS BUKMLE 5D AT = ¥ TPS N FGD fitigk ~D3E K
FRE DR IZE L TiX, Eskom NEHEEEEH & 72 5, Eskom 1% Basic Assessment F#t & D
(2 BAE L, 2019 4 12 H OIS Z B LT\ 5 (2018 4E 12 A BIFE),

i iy

Javxy vy —

LTS 2Ny r— VR %HR 18-1 1”7, 4], Eskom (TWINEE Z ML Loy r—2 b
LT, ZDIEh, AKA AT Y —F8 NI PR TRBEEEOMEZ Ny r—2 s L, &
HICBERCHE R 22 nEnp Sy r—2 L Lz, 7 20Oy r— VR EER L Tz,
JICA A FNTWIIE & AIKA AT U —aiid, Bk CREELEEOMZ kS Eoo, &k,
FHEE L AERARANZ 2EIT DNy =D R L, WIUE. AIKA AT U —#Efi, Bikz
—mkbkﬁmiJmDvz%A@ﬁ%%ﬁ%%%K#ékwf@éo:h%@F@)@3
FRIZ 1 DORy r—VICHEINTWHERETh D, ikit. & BHdEHZ20E T2
ﬁmi\%#ﬁ%%%ﬁfé@%ﬂ%@Aﬂﬁm%ﬁﬁﬂmﬁmL%fm%ﬁk#ék@f
B D, BRIOFFAN SEHEIRIT D Z EICLVERIZOND U A7 D LHKkES, b L,
SEIT DI I, WSS DOAFLEILE T 7 U I ORFRIZRES I S S dL, Eskom [XEER
Ny =V OBMFEZRERIZT D5 LN ARETH D,

= 181 #HEFTDHN\HT—DF

Contracting
Package Arrangement
CP-1 Supply of Equipment Absorber, Limestone Slurry Preparation and EPS
Gypsum Dewatering
CP-2 Civil Work and Installation for CP-1 C
CP-3 Distributed Control System EPC
CP-4 Power Supply System EPC
CP-5 Waste Water Treatment Plant EPC
CP-6 Rail and Materials Handling Systems for Limestone Supply and EPC
Gypsum Disposal
CP-7 Civil Work for CP-6 C
CP-8 Site Service Service providing
CP-9 MCWAP connection EPC

EPS: Engineering, Procurement and Supply
EPC: Engineering, Procurement and Construction
C: Construction (Civil Work and/or Installation)

1t ICA FEIZ THERE
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1.8.2

A N N N N

AEXERDOEE

AHFEEOE ML, Eskom DNEARFFEKZE L CRa L& MIBERESE, 20
BT OREIC L DS B 7 &N U CEREE Ll Ic s -, AEEEED -

HOEHAOEFIZIIU TFAEEN TN D,
R (T ET)

&R

B (£ 0% )

N ERIN S

T

AR A0 2,990 (B & 72 D,

BaRERIT, ZOROMBRESITOEICTHEEL T\ D,

T R R P ICA SN D D EIHE L, 00 THMIC 2B RHITEHEICE
FNTNWDHLRETH D, THmOsE &&EIZ., 7 A Y I DT R/ F —JF(Department of
Energy, USA) 2 %2 L T\ % & £”COST AND PERFORMANCE BASELINE FOR FOSSIL.
ENERGY PLANTS”N O A [RFEEHTOET Vo — A TREF TS FGD O i b & $ i & [H

FULERD Z LT 5,

AKFEEOTOIZHFET L7 vy =7 NEHZR 1.8-3 ITRT, RFEEEMOTDOOE AE
BT AAROMERAEEE LTV 5D, Wl EF 1395 (FC: Foreign Currency) T 1.83%., PN (LC:

Local Currency) T 1.0% T 5, Fl1-1%, HARD PERCERE 2205 B I D F]5:1.5%,

aLY N MDD ERICKT 5F]%: 0.01%) 2 H T 5,

MfER ORISR & L TEg 2 &M, dhaef], FEEZR E13E 1.83 (RS TW5HiE) T

b2,
K 182 FPlime L THETINRFORELHNENHE

Spare Item Number
Sorbent Preparation and Feed Limestone Weigh Feeder 1
Limestone Ball Mill 1
Auxiliaries 1
Flue Gas Clean up FGD & ESP Pumps 1 respectively
Belts 1
Blower 1

Hi#it: “Cost and Performance Baseline for Fossil Energy Plants Volume 1: Bituminous Coal and Natural Gas to Electricity”, DOE

IZHN T JICA FRAR I TERK

£ 183 ABEEBEEMR (BfI: FC and Total: JPY in Million, LC: ZAR in Million)

Item Total
FC LC Total
A. ELIGIBLE PORTION
I) Procurement / Construction 73,845 4,240 107,507
CP-1 Supply of Equlpment Absorber, Limestone Slurry Preparation 62421 0 62.421
and Gypsum Dewatering (EPS)
CP-2 Civil Work and Installation for CP-1 (C) 117 3,674 29,289
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Base cost for JICA financing 62,539 3,674 91,710
Price escalation 4,593 180 6,024
Physical contingency 6,713 385 9,773
1) Consulting services 7,177 362 10,051
Base cost 6,338 330 8,961
Price escalation 498 14 661
Physical contingency 342 17 479
Total (I+II) 81,022 4,602 117,559
B. NON ELIGIBLE PORTION
a Procurement / Construction 24,493 10,638 108,958
CP-3 Distributed Control System (EPC) | 208 148 1,385
CP-4 Power Supply System (EPC) 1,343 958 8,952
CP-5 Waste Water Treatment Plant (EPC) 6,860 4,896 45,735
CP-6 Rail and materials handling systems for Limestone Supply and
Gypsum Disposal (EPC) 12,463 27 14,663
CP-7 Civil Work for CP-6 (C) 0 1,513 12,017
CP-8 Site service 0 1,484 11,781
CP-9 MCWAP connection 0 70 557
Base cost 20,874 9,347 95,089
Price escalation 1,392 324 3,964
Physical contingency 2,228 967 9,905
b Land Acquisition 0 0 0
Base cost 0 0 0
Price escalation 0 0 0
Physical contingency 0 0 0
® Administration cost 0 2,337 18,552
d VAT 0 3,994 31,712
€ Import Tax 0 619 4,917
Total (atb+c+d+e) 24,493 17,588 164,139
TOTAL (A+B) 105,515 22,189 281,698
C. Interest during Constructio 16,056 0 16,056
Interest during Construction(Const.) 16,051 0 16,051
Interest during Construction (Consul.) 5 0 5
D. Front End Fee 1,227 0 1,227
GRAND TOTAL (A+B+C+D) 122,798 22,189 298,980
E. JICA finance portion incl. IDC (A + C) 86,554 4,602 123,090

st JICA SAER I TIERL

1.8.3 XHFE

TRTCONRNY r—V%BE LT PRER 12.5-1 1IR3, @R 0BG L72FTh 5 2019
FEPE DOIANTITAANREADK 4.9% L 72D, ZOXKIWFIEICETE L 70D, 2020 FHEH)
5 2024 4EFE E TO NI IR EADH] 20.6%., 18.2%. 20.6%. 17.1%, 10.0% CHEE T
%o BERRINSE T35 2025 45 O TN I FREE DK 4.9% & 72 5, BB 23 2 2025
FEPE D AN IR EADKI 3.9% & 72 %,

£ 1.84 TRTON\Yr—TFZELEABEXEEROZIETE

Schedule Payments
Year USD in million In %
Year JPY in million In %
FY2019 (Construction 1) 13,668 4.6%
FY2020 (Construction 2"¢) 61,675 20.6%
FY2021 (Construction 3') 54,274 18.2%
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FY2022 (Construction 4%) 61,728 20.6%
FY2023 (Construction 5%) 51,190 17.1%
FY2024 (Construction 6') 29,934 10.0%
FY2025 (Construction 7t 14,776 4.9%

FY2026 (Warranty) 11,735 3.9%

HiBL: JICA SAEMICTHER

Note: Including consultant fee for construction supervision

1.9 BIBRBEST

1.9.1 HHEREASWMOBEWN - Bk
BRI AT, BRI =R (IRR), [ERRBEMENPV)Z7HHE T 5 Z Lok » T, AFE¥E
DO - BRIFHEITTREMN 2RI+ 2 Z L2 AL T 5,

B hTId, AREEINMHER (Eskom) OIS HARFEEOTFMEZ M3 5 72 12 F ki
S D, MBI AR F(FIRR) - WA IER B EAME(FNPV) &2 15 5 72 DI (a5 Bk
IWAN) & HSRE IS W B2 BB L1- ) 2 T, AFEOMBERNFHEIND,

TR AT, EFEEE OB OARFEORBEME AT T 2720 E M S D, BEHN
LS FR(EIRR) = #2345 W) IEBRELEME(ENPV) 2 15 5 7212, FEHEE RS0 —EHETH DB
B ORFEEIR ERFEHEEE LT, AFEOMBERIFHEIND,

1.9.2 B H T

MBNTIEL 2 2D — A3 b, 7r—A 1L, 1) 3%EFT, 2) FGD O&HEH L&
FIEHE I LA ERRICHSL, 7 —A21%, FGD OHOE & FGD B MY+ 5 E
BEOFEIRIZEES <,

FIRR 215272, 84§ - EH X, 2017 FEMAIKIC LV T LD b, FHEIND, S5,
FNPV # R T 5720, BI5E297% %20 HT 5, 7—A1DFNPV X7 T Al b,

& 1.9-1 BHBFHRAEIRGER - ERRAEME (F—X1: ZERERHY)

FIRR FNPV(EBS > F) FNPV(BE FI)
10.77% 252,058 17,876

H i JICA AN THERR
—J5. ENPV 2MZEIE B u L 22 &2 @l Lizi2d, #¥— A2 D FNPVIIETOT T A L

2%,
= 1.9-2 BABHINERIRZAEER - ERIREME (5F—X 2 HREREALGL)
FIRR FNPV(EB S F) FNPV(EE FI)
2.97% 4 0

Hidl - JICA FAERNC CTIER
FEEEOWRMITIR— A — A THESNTE LD E B AN LRV D T, ¥—A 1, 2 %

NEINRE i 2 T 9 5, REESHT I, 1) BN (10%) . 2) EEa%EEiE (1 45), 3)
HAEL — K~ (84%) ZHETT 5,
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r—A1DOFNPVIZ, TR_XTCDFr—ATT T ATHD, EHEL— M 84%ZmHLTYH.
ENPV X7 T R &7 %, BN, @R IELEIX. FIRR, FNPV D L~ A FADHELE H 2

Do
= 193 BBOH (F—X 1 ZEMERAHY) BREST
FIRR FNPV
7= Ei BA (%) &BEIVE) @EHBFL)
R—Z2H5—2R ik L ki L 10.77% 252,058 17,876
ZREM (+10%) EHL +10% 10.51% 247,796 17,574
BEEE (15) kL EibiL 9.98% 240,049 17,025
HEL— b+ (8.4%) FieiL FieiL 10.77% 36,325 2,576

HiBH : JICA FAZENIC CTERK

F—A2 GEEFTEMZ2 L) @ FNPV X, X—AF7—RPSHNFT X T A TR ERD, T—
A2 HEOREIIIRED LD TH DD, KEEEMCHT-VIEBRWVERENLEL VWL D,

& 194 MBI (F—X2: REMREBERALGL) BRESFT

FIRR FNPV
U L L (%) @B5>F) @B EL
R—RF—2R EHL EHL 2.97% 4 0
EREM (+10%) FeiL +10% 2.47% (2,965) (210)
BHREE (15) et L et L 291% (323) (23)
HEL—F (8.4%) EiiL EiiL 2.97% (12,972) (920)

HiBE : JICA FAZEMIC CTIERK
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1.9.3 BESW
EIRR #1G 572012, BFEHELE - BANE L O LN, H2AEBIE Q%) Ik EFIL,
ENPV # %95, EIRR [%-3.25%&E 720 ENPV (I~A F AL 725, LavL, b LEREEAE
&EATE < T (0.05904 7> R/kWh), EIRR (X 2% & H#EL — K L2 1L <720, ENPV
TETOTTAERD,

& 1.9-5 FFHRNEINER - ERRAEME

EIRR ENPV (BAS > F) ENPV(EEA KIL)
-3.25% (18,650) (1,323)
High : JICA FHAFIZ TIERK
REDHT CHRESITZAT O, BHEN, BB, KVRWEEL—F (1%) PRES

o,

x 1.9-6 BESWBREST

EIRR ENPV

T= it tatii (%) @EASYE)  @EFENL)
R—ZH5—2R FiehL FiehiL -3.25% (18,650) (1,323)
BEREM (+10%) FieiL +10% -3.57% (21,208) (1,504)
BEREE (195 EieHL EieHL -3.40% (18,382) (1,304)
BB EE(1%) FieiL FieiL -3.25% (17,850) (1,266)

High - JICA FAA I THERK
BRI, @REIE, L IEWEIGIROEAE. WL ENPV I~ AT A LD,

1.9.4  Eskom OB « T /NF 2 A DOFRE
Eskom DOITOMEHRIZ L D &, 0E 3 FEFEE I, IR FE T~9%RE 5 FITH
ML T& 7z, BfEHEAHAEETIIMSIBAEEZHL TS b0, FHEE RN K E < 8N
LTEHEH ., BIRTIZ 20154, 2017 FEICBiB %L EH LTS,

KBWEEAR T 0 7 F7 AOEEIZEY ., 1) BEEEE (BIE. &H. 1) &2) F5% - &
ADFEEIL, T 10~13%HI L T\ D, EEFEOHINIL, £ 1% Eskom ICH 72 5 M EA
HERT LIV ZEITH S,

BIED Eskom DF v v v a7wn—%2 R 25 L BEEFHTEANTEETII, AT 28, 7
VLT mYal ORI RERT 0T T NGRS LE R GFEA X TV e,

HARF o AT, FE -MBENTr—~ L RCHBELE2 5 1 DOERTHS, L,
Eskom DA /3 A (RREF, FHE, XHER) (3RS L IR 25, 3T
ZDMaatEiL, MEEHRICEREL 52 0D K9 Tho,

Eskom 1%, M « AT o ZAOFEO NEEI /L, R 2T 272Dk IR TR A2 L - T
TTBY, ABLEDATETHD, ZHOHOFEIL, 1) WAL, 2) HHOER, 3) %
Yoy aT7na—0FR, 4) BT RAOBIKICEN IS,

1.9.5 AEXOHFHRGEN - RER)
HERTEEL, AFEOERRREZFET 27200 b0 TH Y | RFENEYNER ST

1-32



WHNE D NEEEBICHERT 2D TH D,

& 19-7 EREE

B8 HE 2—4v b
EAEE DD SOx HEHIEE (mg/Nm®) |$5EERZDE Y 500 mg/Nm?
BEFRENE (%) =(1-ERHHE/RA SFEEE) x 100 90%
HERMICNT HEREEREE) |- (GEHRFEGREH/ERMEERME) x 100 | 100%

HBL : JICA THEZGER - DREEY 7LV X] (2014 4%F 7 B) EEIZ JICA FAEMIC TR

RAREIAREELDOT U M LEFET 5200 b D TH D,
& 19-8 HRIER

BiZ FER 22—y bk
281 bk /5 (=46.778tonx6unit)
SOx HlliB=E( k /%) = RASRE-ERRLEE (3,500 - 500) x 2,225 x 8,760 x 0.8 / 1,000,000,000
=46.7784ton/unit

HBL : JICA THEZGER - DREEY 7LV X] (2014 4F 7 B) ZEEHIZ JICA FAERIC TR
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2.

2.1

2.1.1

=

A,
i

EART5E
EBOERLAETEM

(1) ¥EFoHEFRLEEM

77 U AFIEEL T, 7T 7 U )T, BFREIC > TETFEI I L, NERSA
RN KAUT(RE O 3.1-2), v — 27 E TN 2008 FERF A THI 37,000 MW Td 5 D
12, EEHEREITH 40,000 MW TH o 72, ZIUTBARIE O PHEEEN 7.5% L7 <,
BAOTFARPRD THALI L TS Z &2 EWT 5, £/, thik T 22380, EHRYMF
W LB L (MTSAO: Medium Term System Adequacy Outlook) Tl 2023 4% TIZHY 5,700MW
SDOKNFEEEEILT DL Lo TEY, 2018 45 9 AR TT TITH 1,400MW 43Dk
TFEMEILEN TV DO FAGOEIBIIRARE TH D, ARKINTEIRD 80%% 4
D HIEEEHERNEIZH DAY, 2000 K FE T FGD Mk E STV 5 AR K S FEEINLAT
FEL7eoTz, EOD, M7 7V BEUFIE 2010 4 3 A IZFAIEBIFO KRR LS QE
L. FHOARKDFEEICL D SO.OHEHIEHEZ | 2020 4 4 H F TIZ 500mg/Nm?® LL T
(BEAF DA K I3 FEFT O PEH FEHEIT 2015 4FE TIZ 3,500 mg/Nm3 LA T &3%,) EED
“o DT, ZOIEYOERTH DR F MBS ST FIER KB O A R K S5 E
FrCHHAT 2 TPSIZBWTH, {EHIEICKY FGD % ETHZ ENNEL o7,
—J7, 2018 4F 12 H AT, AT 2 TPS D 6, 5, 4 SHEIZ 201548 H, 201744 H |
2017 4F 11 AiZ 2 HERRZ B L, 580 @ 3 % 2019 4F 12 H £ TIZENZE 1R
FEHR L 2R 55 ETH D, T, &I FGD 1 2021 4F 8 A £ TIC@#HE T LAaThiE
BN EERLTWD, BB (DEA : Department of Environmental Affairs)|Z & % BT
HABRDIEH D EKGBLARE, 6 ££0> FGD O % & I ONTEHRBH#E D 72 60 D BT THIBR I 2025 4 3
HAEREIeol-, &2, BEH 70T =7 bORF S— M F—0 1 BTH 5 HFERIT(WB:
World Bank) & Eskom, (Eskom: F 7 7 U & J1AE)ILERBA 464 6 4FLINIZ FGD % #%
BTHZLEEARELTND, 202593 ARET)ZHICMA, AT 28 TPS 28U VAR
MNZALET D728, Bskom (LY > A8 8N BURF(Limpopo Provincial Government)(Z & 0 7 H &
7z KEEH %25 (AEL: Atmospheric Emissions License) % 85F L 721 F 41X 72 572\, AEL @
7.1.4 HIHERFFRES . 77005 Bskom 3% & D= hORAIOREIRI D 6 F-LLN
\ZFGD #8% &35 Z L & ROTND

ZOXEHT, REELZEMTHZLICEY, ZOPHIEELESTT L2 LR, BaA-
HEQPEE 2> TWD, 2D X ) s D T, Eskom (ZEETRDOLEEMEDHER DT DIT
A7 2 & TPS IZ FGD &R ET 2 72D O 5- 2 Mt 5 2 & & JICA 1Tk L CEGE L
7=

AL, EETH D Eskom (2K D HEARGHAREEL L Ea— Lz ET, K
FHEOVLENE, M, REEORE, FEE, FHA TP 2—)b, FEhHIEGRE - i L),
FIIEARR], EE - MR EARH], REASEES IOV THEROFRIC L E 2
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2ITH9bDThH D,
(2)  FAEHS
U RN,

(3) AFRAEICBET HHE
AFEICBE T HBEBITRD LBV,
1) BIRAETH
- M7 7V BAHAEFESE (Department of Public Enterprises, LA . DPE)
- E7 7V IR F—4 (Department of Energy, LL T, DoE)
- M7 7V WEREEE (Department of Environmental Affairs, LT, DEA)
- M7 7V BKMEES (Department of Water and Sanitation, LA, DWS)
- M7 7V WiEEE (Department of Transport, LA . DT)
- M7 7V BEGPEFEA (Department of Trade and Industry, LA, DTI)
- M7 7V AMEA (National Treasury, LAF. NT)
- M7 77U B F—HHT (NERSA)
2) A=k (LT, [C/P))
- M7 7 U AEIAE(Eskom, LT, Eskom)
(4) ZEBICEET LB ERA
A BE T S BTk D L B0,
1) FGD &7
- HOREREF, vaX A 2T — T2 V=7V 7 (Steinmiiller Engineering)ilf T}
\Z7 7 v 7 & ¥ —F (Black and Veatch), 2014 4, Eskom &4:12 L5
2) LT L o KA
- Ean-ruaaXAg@E)KERRMERE, 77 U 2 (Africon), 2009 /-, DWS
DEBITED
3)  IEimHRA
- AT o EEGEBRES QNI AT EIERE 1203 D FEARRR G NS REHIRR G, A = FF
HFEEF (Bosch Holdings Consortium), 2015 4, Eskom & 412 & 5
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(5)

1)

2)

3)

4)

5)

F7 7 U BT E T 5 BT 2 15N ONS AL

BT 7 U 2T 5 B DA ONSHANT R D £ B0,

7 7 U BB Dz
B 7 #H4kHY% (PPPFA: Preferential Procurement Policy Framework Act), NT
FE
INHE 4TS A YE (PFMA: Public Finance Management Act) . NT =%
EX T¥5~ 727 Z . (NIPP: National Industry Participation Program), DTI =45
A s FH O E 7 v 7 Z & (CSDP: Competitive Supplier Development
Program), DPE %%

Eskom DFH i J5 #1

Eskom (23317 2% 8 B F 61 D N7 AR F b BRI 0w H (353044« Application
of the Broad-Based Black Economic Empowerment Codes of Good Practice within
Eskom)
Eskom [Z351F % B AR iR L BRSO i (J€3C4 : Implementation of Eskom’s
Black Economic Empowerment Strategy)
FIRIZONT DO =R F =R O 72 OFEREFIH (HL4 : Primary
Energy Division (PED) contracting requirements for coal)
Eskom (2B 2FZEY 774 F = — EF B F# (¥3X4 : Eskom Supply Chain
Management Policy)
Eskom (BT HH 7T 4 F = —EE FIA (JL4 : BEskom Supply Chain
Management Procedure)
BRI AL e
KEEREEE PE{E (NEMAQA: National Environmental Management Air Quality Act)
BREE/E BilYE (National Environmental Management Act)
THFREAT & ORFEYIIIZ 005 i E
U AR K0 FAT ST HEH T AFFRI(AEL)
R
SR FLUEYS (P304 National Building Regulations and Building Standards Act)
FERR ERR BRI (953244 Construction industry Development Regulations)
BUSR LT ONE 77 B St
FA7T 7 U J7 fEER LRI (3304 Construction regulation)
7 7 U B 53R (€304 Labour Relations Act)
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2.1.2 Ry HEE
(1) ASEBIZBIE T 2 AR D HAESE
AT 5 AR OFEMEF I TRO LB,
- BEYEAFLEH
- PMEREEIR DR EAALEE HET A T A~
- GTC (General Term and Condition for Japanese ODA Loans)
- REAESEET A K742 (201044 A)
- HARDODA 7r¥Y =7 MIBITHEROLZEFEHD T X
(2) AEBICEET HE Mo IESE
- KVEEF OO DR 2008, IFC

2.13 FGD D=

(1) FGD OEAD BB
FGD 13T A “ LR 2 RET DV AT L Th D,
— RPN, ARIZEIDOE S ZE A TEY . ARORBEICHE > T _B{bhisE %A
T %, FGD 3% & STV WIS EERT Tl J84E L7z e LA s 3828 400 L CHRH S 4,
FEHTOEHIE N5, L, ZBEMFBEIIAEWE DO —>Th D AFSCEM O R
WE, a7 ) — FOBRAREDERE L KIFT,
(2) FGD OfEiH
%< OFEFED FGD FEAMNH O TEY | AK-AFE, Kb~ 7 2o v Anik, A7
—RIAY = AT L MRV AT L, ARIKETER LIV AT D ERHNEN TN D,
TN D FGD ADFHE A UL TIRT, Wo FGD J5:Uh KOS UGS O
. BIAEMOHEHBEES
1) AR-AEE (2
FIR-ABETRAICHHIND, AK-ABEOHEREZX 2.1-1 1777,
FIK-AEVETIL FGD (34 UAZE LIEZEORICRE SN D, SOy LIKEEA /LT T L
BOS L. AFEARE ZBBIGRFEDREET D, HOKDBRAET 72010, PIAKLPRILE )3 228
Th D,
WIS\ & DA BADFE LTS E, R CAEEZ NPT X 2 BHACH 245
INAIRATA VDORENAHETH D, NANAT A NZHET ANRFAL TV B EIE. SOy 1T
PrEIh7Zpu,
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Flue gas — =

1Flue gas
From ESP Il Dl 1
Gas-gas heater To stack
Limestone
Storage Silo > Absorber
Reaction
> Tank Water
Tl !
— Gypsum
] Dryer
—
A i * [ l — y
g'lwfr;tone Waste Water &a=h)
Mixing Tank Treatment Filtrate
Tank

Hidh: JICA FRAERNC TRk
21-1 BIR-BBEDAA—D
2) Kb~ 7 x> v sk (BX)

KBt~ 72 v 0 MEFRACEIN D, KB~ 7 %> T DIEOHRG %X 2.1-2
W27,

Kb~ 722 T METIEEIL, £ CARE LEROMICREIND, £LAKESY
W Lo RIH AT A e — 2 =2 TRIIEICA D, AT At —Z —[TRINEETD
HIEE DR T DT, HAEZBRTEHET D, ZO%, JEEN DO AERIED
TZOIZH AT A e —Z =TT 5, WIEEDOTTIE, SO IKIRIL~ 7R D L& RIS
L. Wit~ 27 32> 7 ARRET B,

PRDFAET DT, PR SRR DEBEAR LI TH 5.

WIS AW & DA BADIEE LTZGE ., R CAMEEND DY ZFTARARAT A 02
RV EHIERICHE S D,
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Flue gas I a Flue gas to stack
From ESP I i — °

Gas-gas heater
Absorber
F’ Reaction
Water
> Tank Water —_ —
Steam Mg g * Body Feed
ody Fee
* — Tank
Shaker |
Mg(OH)2 ry
Slurry Tank
i 4 — v V¥ - ] v ™
Oxidization Waste  Water
Tank ) Treatment
— Cushion
Tank

L JICA FRA RN TR
212 KEBIERTRIIDLEDA A—D
3) AT VL—FRIA ¥k ()

AT — RI A4 Y= aBiahd, A7 — RI7 4 v — L0 %X
2.1-3 (2”7,

AT = RIA ¥ —iETIERMITZER TG SR CAEBEOMICRE SN D, T A1
AT —=RIA Y —DOHhEEHT D, AT L —RKI7A4v—DHT S02 LKL
ARG L. ABEPIEAET D,

PRDBFEL 202D, HEKLHIEE N AETH D,

HL, ATV = RIAL Y —IZAREENE LT & EITE, BEEAKRLELRT S,

Y-

HiEL: TICA FAZ NS CTER
213 RTL—RSANY—EDA A=
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4) PEEBRIE (HHE2E0)
TEBRIEITR AU TSN D, THERIEOHEGIZ X 2.1-4 ITRT,
TRERIE TIIR TR TR L R CAEORICRE SN D, ST AIETAZ T D

HCAT L —%%0F, BUAEBRICAS, EUCAEBIIKSEORE R L, £ LA
ENT SO, EAKFBIL NS 7 ARG L CHEHBNRIET S,

PRI AE LTz PARE R IR ETH D,

WD CAMKBEZEMNT 256, L CAKRBENTRIGSE 5720, FGD &iERIZITE
CAZREDHRPIE T D,

ﬁ% 4

]

Hi L JICA SRR TR
E 214 BREDAA—
5) ARIKFIE (#)

FRIRM AR SN D, A RIKFNEORER 2 X 2.1-5 1R,

SO, DWINDT=DIZEE DXLy hEEH L, 2Oy hOTDITKEHEET D035,
IR L TROTHE BT BT D 7, A BRIRFI L LI I34E U A SEE L EZE O]
(CRRIE S NS, P ZFAEAIK & A RIK THORTZETE DRV > B3R S 7RIS IZ A
Do WIS TIX, SO, &K LTI NV T AN G LABERTAET 5,

HEAKR DA L2 C, PEAKMBE B X AT Ch 5,

WU EE A S DR BEAEREAE LT E, BECABEENS OHET AT NRANAT A &
L CEEICME~TN D,
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Flue gas From Precipitator
Ca(OH)z L

D

N

&
o o Absorbent Ftlgest%ii
y as . Storage silo
Extrusion
Molder j
Q L.J LIJ ] - v
Mixer | Steam curing ‘ Ab\)
sorber
i v ¢ r
| Kneader l | Dryer ‘
Water
| Pulverizator ‘ v

HH L JICA AR TR
X 2.1-5 ARKRFRE
(3)  FGD DLt
FGD Ol a3 2.1-1 (273, JICA FAARNIL. Eskom OGRS F & FERICAIK-A B 1L

LSS 5, BRI I ONSEERE HME S, A TRBIESEA STV 525
Th o,

(4)  Eskom |2 X % FGD D& E

Eskom (IAFIA 23 PHAE S 72 2017 4 6 HIFRIT, H b OMFHIIESW T, BT AIK-A
BiEABH LT e, Eskom 1%, B/NHE &, KIEBREOBLE O AIK-AEE L AR
BE41£(CDS: Circulating Dry Scrubbing) % Ebifgs U 7=, Eskom (2 & 5l DFER %X 2.1-6 |2
A, ZOETIEL, @ﬁ%%%iOWWm%mmfmwﬁﬁé’@%Lfméoamf
ITHAIR-ABIETHAY —7 —% A LT 90 EE CTHEA ARELAKT SE725GE LR UK
%%E&ﬁﬁéhfwéobﬂb\mﬂ TAK-A BRI AR E DR THH 2 &
D> HAEALPEIT R,
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6-G

= 2.1-1

FGD O tb#R

Items

Lime-gypsum (Wet)
(Water Saving Type)

Magnesium hydroxide
(Wet)

Spray-dryer (Semi dry)

Circulation (Semi dry)

Utilizing fly ash (Dry)

Initial Cost

982 — 1,122 mil. USD

912 — 1,157 mil. USD

1,132 — 1,412 mil. USD

1,483 — 1,623 mil. USD

1,438 - 1,823 mil. USD

Operational Cost 87.3 mil. USD 109.1 mil. USD 109.1 mil. USD 109.1 mil. USD 100.0 Mil USD
(annual)
: > 95% >90% > 70% > 90% >90%
Efficiency Highest efficiency Low efficiency
7.4 mil. m? 10.4 mil. m? 7.4 mil. m3 7.4 mil.m? 1.0 mil. m?
Necessary Water (5.0 mil. m* )
(annual)
: : Limestone Magnesium hydroxide Quicklime Quick lime Slaked lime
Kind of Chemicals (Calcium hydroxide invades | (No problem) (Calcium hydroxide invades | (Calcium hydroxide invades | (No problem)
(Toxicity ) membrane and the skin, membrane and the skin, | membrane and the skin,
especially eye) especially eye) especially eye)

By-products Gypsum MgSO4 Gypsum Gypsum + Ash + Quick lime | Gypsum + Ash+ Slaked Lime
Utilization of Bv- Gypsum can be reused for MgSO4 can be reused as Gypsum can be reused for By-product not can be By-product not can be

Y= | wall or ceiling materials for desulfurization agent. wall or ceiling of building reused, as it becomes reused, as it becomes
products building. materials. cocktail. cocktail.

Space for Installation

Large area is needed.

Large area is needed.

Necessary to remove existing
ESP

Necessary to remove existing
ESP

Large area is needed.

Abating Dust (PM)

Dust is expected to be abated
by FGD.

Dust is expected to be abated
by FGD

As efficiency of abating dust
is decreased.

As efficiency of abating dust
is decreased.

Conclusion

Wet type is widely used.

To apply the water saving
type, the usage water can be
minimized, same as semi-dry.

Existing FGD can be used.

As the water consumption is
much, the type cannot be
applied.

The initial cost and operation
cost are too expensive.

The efficacy is low, and much
augmentation is necessary
between boiler and stack.

The initial cost and operation
cost are too expensive.

The initial cost is too high.
There are few supply records.

Recommendation

Recommend to Apply




WFGD

WFGD
WFGD (with Cooler ) CFB-FGD
(with Cooler 90°C)
100°C)

Total Water (m*/annum) 6,498,402 4,638,100 4,135,883 3,707,546
Total Power (MWh/annum) 247,642 254,533 254,533 1,015,367
Power to Water (m3/annurn) 49,450 50,826 50,826 202,752

Total Water (rn3/annum) 6,547,852 4,688,927 4,186,709 3,910,298

Hi4iL: Power Point Document “Medupi Power Station Flue Gas Desulphurisation Project” prepared by Eskom

2.1-6 Eskom [Z& % CDS &ERAIR-AEEDLLE

(5)  AFEOHIPH

AR CHRE 5 FGD O & % X2~ 9, FGD AMRD A2 53, $RE D /7ilE<e /K
HEAA TR NCHEARALEL S 2T A E ST b D L35,
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i 84 Prepared by Eskom
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2.14 HIFOIRR I VI FRRE
(1) ARG QN R T E S OB
AT abETPS OHDH I VARRIMNEL, RV T I PonRTEHEOERIIME L, E5X
1341540 T A TH %,

XoTHonTns, BHEfE 123,9101 km>., A0
BT O £ CTlEr -~ 580

U RN
AT 2 B TPS IXEELD T /Np AT L7 935 Ab~# 290 km,
AT, KA

km OEHF L — 7lv7h$kﬁofw5 L7emmo T, AIRKTIFEE
B, ¥ —EURBEAOHifE KR EDTDIZE L OKREFEHTZICHEL LT, WEAKDIEH
ﬁ%bwoLkﬁof\mmm%u<@%Tmm;D@%énéﬁgﬂ%é T35 D)) 1|
ELTHE, UV URRNOZFAFREFT OIS 19%km ([N TR, 2o, EEEDOY
RARNAF £ TIZIEIZ 40km TH D, LHL2ans, U URRINIEBIITHY . ET
. IKFIMEDBLE D B K

TUAOM, RY TS, =T VUNRTZREMREE Y

TR E T DT YL 2R R EE DS

AT 2 B TPS JAL %X 2.1-8 (7R, FEBATOUTEF A RIL LA & » REHMIER I I3k &
R, BEFTERILIIR AR OD R WE AT Th D | EBEO i S L TR~
F12~13km (2 VU VAR FAMN LT LHTRFTET 5, 72, ERO U RFNNERIT LT
ViDL Z B> TRV TV D, S HICAFE LTI E W BEINTEWVALEIC~Y TR

%o 7ok, BV UARFNZTIRIT LT Vi O L EiE o TR TWL D

NENAYS
L/XT L OIEFFIZIE D'nyala HIAPRFEX, AT = & TPS O 30 kmi§ 71213 Thiane Wildlife

Sanctuary, Mokolo Dam HRRFEX N H 5

U U ARARN D3

i | %) 40 km Jbic Ry U FE5E,
B> TY VRKINNOAG

Esfteba
~7 4 N TPP
665 MW X 6 units ——
ATt TPP 1981 4=3% A B #A LoXT Ui
(AAEXR) \‘
800 MW X 6 units ANz 3 -,
(3 HmiE, 3 KAk S
- . 3 K
U ;o
““ -““. . :.
3w R
et N q
as® LY -‘.-f :
“‘-“ aust® N
wnnn .
‘e .'---- ". .
ROTSN % ..'

Fd 30 km (& Mokolo Dam % &3¢ H

ﬂ RREXDH Y,

VEFE AL T JICA AR TIER

=N
R 52

Hi88: Google Earth DEE (2016 £ 5 A4
X 2.1-8 FHEREDORR
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)

LB 2 — 9 N E SEARERE

FEARGH T OIS N ITER 212 127”7 &80V ThdH, Bskom iF, vaZ A IaT7—-
TUV=T IV THOTA R AEZITCT T v 7Ty RE—F RIS RFEL Tkt &2 %
fiL7-, FGD O 5 A& L TIAK-ABENERH SN TWD, 2B, AK-AEEINARIZ
B DR BUSTE T, P AN PRIKEEIR & B | CHE il S ¥ TR RS ST A
D SO, ZHRETIHHLOTHY, BIEWE L CTHENKET D, EARRGTE TIX, KR
FERLAIREDOMATICT LD 6 7 — A% AHE LTz (3 2.1-2 D Process Flow Diagram @ 9
H(D)~(ONTFIYS) T, ZNEND T — AN T SO IRE, AKA OIHE &, KO &,
PR BESIZOWTHERF LTV 5,

AEROBEE(F 2.1-2 D Process Flow Diagram @ 9 B (7)D k) &2 £ 2.1-3 1T~ d, ZHZ
FAUIE, 800 MW x6 JEC, KD I & 13442 1,200 m*/h TH Y | A K OWHEE B34 150,000
kgh ThH D, 728, BIEMTH 2 0EIL 2 HIZBMEDHiE~OBFIH O - HEkhE Tk
L. B0 28D Toh, AKITEHEIC L VAT 23 E & oo T 5,

®2.1-2 EXFREFOMBEAR

ARG BN

Design Basis WEHOIREM. B AH . BHBREOBIE

Documents
FGD DY AT LEBIRRERUVER/MAFOEEICLYREL 6 7—RIZDNT,
MEBIO—DEEELREVITHEROBIER
(1) PFD Design Coal, 85% CaCOs
(2) PFD Worst Coal, 85 % CaCO3
Process Flow Diagram | (3) PFD Worst Coal, Attemperated Air, 85% CaCOs
(4) PFD Design Coal, 96% CaCO3
(5) PFD Worst Coal, 96% CaCOs
(6) PFD Worst Coal, Attemperated Air, 96% CaCO3
(7) FGD Design Controlling Cases

FGD £ 5T ATLEZFICETHUTD 22 HEENH D,
(1) Chimney Analysis

(2) Induced Draft Fan Analysis

(3) Byproduct Disposal Study

(4) Water Supply / Waste Water Disposal

(5) Absorber Sizing Design Report

(6) FGD Redundancy & Size Evaluation

(7) Balance & Plant System Sizing Criteria Study

(8) Support of Bypass Tie-In with Hitachi Duct Design Study

(9) Rubber Lining vs Rubber Lining with Insulation Study Cost Estimation
(10) Wet Oxidation Cooling Study

Studies (11) Operability Study

(12) Limestone Quality Range Study

(13) FGD Startup and Shutdown Concept

(14) FGD Oxidation Air Blower Optimize Energy Consumption Study
(15) Definition of Pipe Material

(16) Stackwater Collection Study

(17) Material Concept for the Inlet Duct

(18) Technical Evaluation of Flue Gas Cooling Options

(19) Five Protection / Detection Assessment Report

(20) RAM Analysis

(21) FMECA Analysis

(22) HAZOP Analysis

12 MORESE, TOILRITERL 2 ROBRISLUTDEY,
Arrangement Desien (1) FGD Retrofit Plot Pan

£ 1| GHERRER. ARERAFE. BENTRLE DS FRER)
(2) FGD Retrofit Site Arrangement (FGD D EZ & &1 &)
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Process System Design

FGD D RIGBREICZRAHFREABLEVICREARE, LLTD 8 DD/A—HIH MM TN,
(1) System Description, FGD Plant General System Description, FGD Process

(2) Absorber (8 Reports, 32 Drawings)

(3) Flue Gas (4 Reports, 12 Drawings)

(4) Limestone Preparation (3 Reports, 6 Drawings)

(5) Limestone Slurry Feed (3 Reports, 1 Drawing)

(6) Bleed and Drain System (4 Reports, 2 Drawings)

(7) Gypsum Dewatering (10 Reports, 10 Drawings)

(8) Process Water (3 Reports, 3 Drawings)

Mechanical System
Design

FGD D HRIFEVICEE - SHERICR AR E L CITHRETRE, LT 11 D/3—k
AINTND, F1ZL, TREFL-RFEOHRSELCICRAILRZE.
(1) P&ID Index (1 Drawing)

(2) P&ID Legend (1 Drawing)

(3) Auxiliary Steam (LBG) (1 Report, 1 Drawing)

(4) Compressed Air (QFB) (1 Report, 1 Drawing)

(5) Closed Cycle Cooling Water (PGB) (1 Report, 1 Drawing)

(6) Fire Protection (SGA) (1 Report, 2 Drawings)

(7) Zero Liquid Discharge (GNG) (1 Report, 1 Drawing)

(8) Portable Water (GKC) (1 Report, 1 Drawing)

(9) FGD Makeup Water Supply (HTQ) (1 Report, 2 Drawings)

(10) Sumps (HTT) (1 Report, 15 Drawings)

(11) Material Handling System Design (2 Report, 16 Drawings)

Electrical System
Design

TEOHEELVIC 12 MORE, ERFENHELVICHRHERHFSEEL T
%o

Control System Design

4BOHREZLUIC | KORE. HEOEREE, Hf#HL 2T LIGENEEFA TN
60

Building Design

1 BOMEER VI 20 RORE, 20 HOEYMAFEINTHY ., REETIE. ThT
NOBEYOTE, EE. ZH. HAOBREN, IETEEALEFAOERYRADLAT I+
EMNREIh TS,

10

Lists

(1) Interface List

(2) FGD BOP Equipment List

(3) Pipeline List

(4) FGD In-Line Components List

(5) FGD Instrument List

(6) FGD Valve List

(7) FGD Relief Valve List

(8) Equipment List

(9) Piping List

(10) Valve List

(11) Equipment Load List Absorber

(12) Equipment Load List Dewatering

(13) Equipment Load List Limestone Preparation
(14) Equipment Load List Limestone Preparation
(15) Electrical Load List Absorber 1-6

(16) Electrical Load List Limestone Preparation
(17) Electrical Load List Gypsum Dewatering
(18) Electrical Load List Drain & Bleed Tank
(19) Electrical Load List Process Water

(20) Measuring Point List
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Operation and
Maintenance Planning

(1) Maintenance & Access Diagram FGD Medupi

(2) Maintenance & Access Drawing Pump house

(3) Maintenance Staffing Plan

(4) M&A Drawing Gypsum Dewatering Building +0.000M
(5) M&A Drawing Gypsum Dewatering Building +9.000M
(6) M&A Drawing Gypsum Dewatering Building +16.000M
(7) M&A Drawing Limestone Building 0.00M

(8) M&A Drawing Limestone Building +20.0M

(9) Maintenance & Access Drawing Gypsum Bleed Tank Area
(10) Evaluation of Access Equipment for Maintenance of Top Entry Agitators
(11) Mobile Equipment Plan
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Project Execution
Planning

(1) Project Execution Plan

(2) Project Procurement Plan

(3) Construction Execution Plan

(4) FGD Plant Construction Facilities
(5) FGD Absorber Erection Manual
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(6) Medupi FGD Level 1 Schedule

(7) Medupi FGD ERA Schedule Level 2
(8) Capital and O&M Cost Estimates

Eskom 72> 5 JICA ~BH7RMN Do 72 & ¥},

L AR OB BN FE S X | JICA FHEMIC THER

+®2.1-3 EHKFHTHEE

LTWB 65— RADERDBE

. FGD H SO, R ER Croc&(]i;ierest Mokolo Water
— 2 7R DY
Ak AROR 25 | Cael | m=® | mEE = | Pk o | BK
= INEARDOE N =E ERKE | "2 FRAKkE | "2
$5 = =
mg/Nm’? % kg/h m’/h m’/h m’/h m’/h
ERET iR Casel 384.27 89.22 | 85,202.38 929.20 | 72.28 926.34 69"7‘
85% | IEmE xR Case2 396.22 92.95 143,235 g 1,030.31 | 74.20 1,027.15 71'(9)
BRER/MEF | Case3 389.67 93.14 143’556% 1,128.50 | 73.99 1,125.04 70'3
ERET iR Case4 300.18 91.63 | 75,328.76 933.49 | 73.24 930.54 70'3
96% | IEME X Case5 295.32 94.78 125,735 'g 1,034.74 | 75.25 1,031.48 72'(9)
BERER/MEBZRST | Case6 289.08 94.94 125964'? 1,132.82 | 75.04 1,129.25 71'3

T OERTIE, 6 ¥ —ADOH T Z\WIHE R & 72 DEE,
HL AR OB BN HE S X | JICA FHEMIC TER

2.1.5
(1

(2)

3)

2.2

2.2.1

BT E AR A &
%Zglﬂ u+@§$

Eskom [3{shOa >V E N TChHHYV 2 F A 2a—F7—2 V=T Y NS
T &E—F)VEIEH LT 2014 FEICH OB TRAFREZEL, TORIEET
LT R Nt A PG AT

JICA FEMIX Eskom & O—HE DOk D% ARG 2 1L B a—
DO, VAT MRy =V HERRICOWTERE S H

7 7 VU A OIERIE O E

Eskom (21X PFMA Of}3 2 THE SN/ ¥E L LT, PPPFA I NZZ O HIHI 4 %
ST ORENRD D,

JICA BREEAHSEUEN N @ L 2 BROWHOGE

Eskom |ZH HOEETHELZa YLz MLV BiEE
Impact Assessment) % 3 L7=, Z AUk L, JICA I%, “JICA guideline for Environmental and
Social Consideration (April 2010)”(Z 53 & Ml 21T - 7=,

JICA FAZ[MIX Eskom |2 X B BB & JICA DB

L, ARG E L
fE AT &S L,

ST (EIA: Environmental

BHARIA DXy v T %

HoNZL, Z2OF ¥ v 7 OICRIUZ O W THER L 72,
FAEDEmRAE
ETE

AR, 2017 4F 6 AICBIAE S, 20194 6 AIZ52 T L7z, 201746 A b, 2018 42
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3. REXDLEN

3.1

3.1.1
(M

BALI 2 —DHR

BHEII—DBELVICENF

7 7 U5 OB O

7 7 U h OESAEORE LR 3.1-1 [TRT, BOEBRICBT AT XTofEsnE
I3 RV —JHH] T(NERSA : National Energy Regulatory of South Africa)?)» & # 3£ 7F 7] % 15
HMLEND D, BT %L —#Hfili5 (the National Energy Regulatory Act, 2004)1Z %
3% NERSA IZ L » TEBL &S, NERSA |3HE, 58, BLEOFEIIO N D 0T 2T
L. IXToReduE @B L, ENERMEHIELRE T oHIREA 5, ¥ERY
A —IZBWTEHARFKETH D Bskom N EDHEFNZH S TODH0, WL ONOMNLRFEE
HEZAPPS)LIFET D, Eskom [FEEE 7 ¥ —TIIMEFEE TH D, Eskom DIENIC
WA ZZITTND 2 HEZNWDLR, OV — ARMEEHILE OO TR <, NERSA X
KRBT DT —HX B 5 Eskom HEELTWD, BdEE Y ¥ —T% Eskom 23725
BB 2o TND A, 2012 4FI2 178 OB M BUF)RELEFEES 12 ORM AR EFE
FEIFIEL Tz,

2012 FEHF S CRBHEEDORTT 2 M SN T REANE DN R TRER S BT 2 £ 3.1-
LIZRT, 2012 AR5 RO = B O e KB EG1E 49,717.32 MW ThH D . KIIFEEFIN %
D 5 HHEIR 70%(34,926.33 MW) % (5O T\ 5, KIIFENET 7V B TOELLHIERTH

52 EIEHATH D,

Hi#it: Electricity Supply Statistics for South Africa 2012, NERSA
®3.1-1 727 hDEBEH#GES

£3.1-1 202 FREADRFEFALVICIEERRELFEKERR

REMA IR RARE EERREDRE FEHHEESE
MW) (MW) (MWh)

Umfolozi Private 16.00 4.00

Bagasse 16.00 4.00 0.00

Komati Mill Private 20.00 18.00 86,880.00

Malelane Mill Private 19.00 16.00 92,226.00

Amatikulu Sugar Mill Private 12.00 11.80 36,999.25

Darnall Sugar Mill Private 12.00 7.00 17,957.00

Felixton Sugar Mill Private 32.00 24.00 71,360.00
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B4 AR RARE EEIRRERE FHFEESE
(MW) (MW) (MWh)

Maidstone Sugar Mill Private 22.50 39,320.00
Bagasse and Coal 149.50 84.80 344,742.25
Arnot Eskom 2,232.00 2,012.00 13,026,226.03
Camden Eskom 1,450.00 1,451.00 8,902,148.00
Duvha Eskom 3,450.00 2,645.00 18,131,754.00
Grootvlei Eskom 1,090.00 1,077.00 6,232,252.89
Hentrina Eskom 1,865.00 1,596.00 10,695,691.49
Kendal Eskom 3,840.00 3,949.00 28,855,844.90
Komati Eskom 791.00 757.00 3,963,569.04
Kriel Eskom 2,850.00 2,580.00 16,944,768.72
Lethabo Eskom 3,558.00 3,575.00 24,333,573.60
Majuba Eskom 3,843.00 3,814.00 27,647,993.22
Matimba Eskom 3,690.00 3,723.00 29,865,255.36
Matla Eskom 3,450.00 3,388.00 22,765,429.29
Tutuka Eskom 3,510.00 3,378.00 20,747,557.00
Rooiwal Power Station Municipality 300.00 76.26 328,683.10
Kelvin Power Station Private 600.00 250.00 1,624,950.00
Sasol Chemical Industries Private 128.00 116.07 848,970.33
Sasol Synfuels Stream Power Station Private 600.00 539.00 3,144,578.17
Coal 37,247.00 34,926.33 238,059,245.14
Pretoria West Power Station Municipality 180.00

Coal and Gas 180.00 0.00 0.00
Acacia Eskom 171.00 172.00 6,837.00
Ankerlig Eskom 1,327.00 1,367.00 833,192.00
Gouikwa Eskom 740.00 726.00 499,235.33
Port Rex Eskom 171.00 171.00 7,828.00
Athlone Gas Turbine Municipality 40.00 37.00 520.54
Roggebaai Gas Turbine Municipality 42.00 19.80 201.87
Nelson Mandela Metropolitan Municipality 40.00 38.00

Sasol Synfuels Gas Power Station Private 252.00 232.00 1,761,971.97
Power Alt Middleburg Private 10.70 10.70 3,222.83
Cogeneration Plant Methcap Petro SA Private 4.24 3,151.00 4,163.60
Newcastle Cogeneration Private 18.50 4,371.00 46,511.50
Gas 2,816.44 10,295.50 3,163,684.64
Gariep Eskom 360.00 365.00 432,397.00
Vanderkloof Eskom 270.00 270.00 495,644.00
Lyndenburg Hydro Municipality 2.10 2.10 7,980.84
Friedenheim Hydro electric Power Station | Private 2.50 1.90 12,588.46
Sol Plaatja Private 3.00 2.23 15,346.13
Marino Private 4.00 3.58 20,156.13
Clanwillian Dam Hydro Power Station Private 1.50 1.50 6,350.14
Hydro 643.10 646.31 990,462.70
Koeberg Eskom 1,860.00 1,865.00 12,967,435.00
Nuclear 1,860.00 1,865.00 12,967,435.00
Drakensberg Eskom 1,000.00 1,021.00 2,047,041.00
Palmiet Eskom 400.00 427.00 865,522.00
Steenbras Pumped Storage Scheme Manicipality 180.00 167.00 126,319.29
Pumped Storage 1,580.00 1,615.00 3,038,882.29
Mpact, Piet Retief Private 5.10 5.10 7,094.30
Spent liquor and Coal 5.10 5.10 7,094.30
Sappi Saiccor Private 46.00 36.08 225,356.25
Sappi Tugela Private 10.00 20.00 29,022.64
Sappi Ngodwana Private 117.00 117.00 771,736.59
Mondi Richards Bay Mill Private 17.00 97.00 675,344.30
Spent pulping liquor and Coal 190.00 270.08 1,701,459.78
Darling Wind Power 5.30 5.20 7,498.61
Wind 5.30 5.20 7,498.61
Total 44,692.44 49,717.32 260,280,504.71

i #: Electricity Supply Statistics for South Africa 2012, NERSA
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\

J BEAN 4 B

TEW NNCE A EE M 3.1-2 1T 7, 2008 FF02 5 2016 FFIZBWT, B — 7 FHHE
ﬂﬁ%z}a 37,000 MW 75 33,000 MW CTHERR L T\ %, EEAEIL EAMRIZH Y 40,000
MW 725 50,000MW (2N L TW b, — R, —KIZIX, |7 7 U 7 OFEEIE DR S
NTEEOCBRAD, L L BRI 580 ARKIIBETOELENTEINTEY,
Lth. BORENED TV,

Eskom U A H15# (Eskom revenue application) Cl, iTHEDFERIIZHOWVWT, BLFD L9
2B T D, “Eskom I, &l LB S+ \foc% L IIRFIOBNEELFOIC
Teot, ZOEBEL, BEOGEMEOM L, FEOMOROH(L, Eskom W IPP 2L 5D
-7 /fﬁ@z&/\f&;é

fih 7. 2018 4 8 H TR S AL/ thET 2018 4FEh) IRP (IRP upgrade 2018) T4, 2017 4FLARE
DRI E ) OMOE TRI(FHIRORK 3.1-3) L TE Y | A%OEIEBEN TRIND, £/,
iEHABA A H (COD :  Commercial Operation Date)7> & 50 424 Efil L 7= 3BT T 7 U &

TIHBEIEEND, T72bb, 6 BEH. 7V, T/ v, ~NYRUF BT A,
TN—T VY — a<7 4 Oit 10,976MW (% 2029 - F TIZRHEN LB T 5, 2D Z L i
HREEINZBLENDIL, TR T U ANMKRE LTHERRBETHL AR LTND,

60,000
MW
50,000 /
— /
40,000 _#
T
30,000
20,000 Annual Peak Demand
=== Eskom Installed Capasity
10.000 Import Capasity
=== Total Capacity
0 T T T T T T T T 1
2008 2009 2010 2011 2012 2013 2014 2015 2016
Year

Hi#it: System Adequacy Outlook Issue 12, NERSA

E3.1-2 E—VFZEHCITHELEEES (2008 to 2016)
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3)

TRIF—HEE
2010 EWEHD GDP Tl & EFED GDP #X 3.1-3 12777, 2010 FWHf50 GDP 13K

2,500Mil. ZAR (X Tdh 72725, 2016 4 F TITKI 3,200Mil. ZAR 95 F THIINT 5 & FHEE
TU vz, LavL., 2016 £ T 2,800Mil. ZAR 12 & EF o 7=,

2010 4EIF A0 T F L F— 148 TR & EBEO T HLF BB A 3.1-4 1R, 2010 45>
5 2016 4FE T, mmﬂ%wib%ﬁwmﬁﬁ#Eﬁﬁbfwé@ Zx L. TERAF
B BT &

TR X—EENROHRB &M 3.1-5 1277, EMOT 3L ¥—4% &% GDP TR L7
FRECHh 5 = R X —1HEZNZR(EL Energy Intensity)ld 1997 4£Z A% B — 712 LTI
BRLETWD, 202 &3, RFFH TR X —BRMCHEE SN TND I L E2RLT
WD, JREIZOUWT, BET 2018 EhR IRP Tl BB EH R LNz L X —{HE
RN E L, XA —FHETANLBRICHI W EZ -2 L, BIREE OKE
DEANEALTZZ L, 8% BT TS,

Hi#iL: Integrated Resource Plan 2018 Updated, August 2018, Department of Energy

X 3.1-3 2010 A5 0D GDP ¥l & E[ED GDP
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Hi#iL: Integrated Resource Plan 2018 Updated, August 2018, Department of Energy
3.1-4 2010 FRRADIRILF—FETRH EREDF

Hi#iL: Integrated Resource Plan 2018 Updated, August 2018, Department of Energy

3.1-5 ITRILF—NEOHFE(1990 FM 5 2016 F)
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4) THRAX—FETH
TRVF—FTETFMEZX 3.1-6 (-7, KBTI >OTH, $72H5H, IRP2010-2030
THE LG TO TR, KFESLETOTHR, ARESETOTHR, PRI Tn5,
IRP 2010-2030 O FHRNZHEE, 2016 FFRF R THIB L TWDIEDD 2 DO FRIIZT= RV F—
HENDRNEEEL TS, IRP2010-2030 DUETH ClIm BB TOTHIZ8-H L
TW5,

Hi#iL: Integrated Resource Plan 2018 Updated, August 2018, Department of Energy
B 3.1-6 2018 FRFRD I RIILF—FEFH
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(5) M7 7 VAOREIER T 0T T NOERKRI
BT 2018 4ERRCIE, X 3.1-7 DY | F§T 7 Y IR EH L TV D RETER T 7Y = s
;N DFERCIR R EFL TN D, 2017 429 ARET, #EF 39,830 MW DIEFTER 7 1 ¥
=7 FR®HDH, LrL, £D 9 LOKIHFITY T DG 18,576 MW [FHERE L Tur7auy,
£312 EAT7I7VHOREFRERTOD I LK
Scale | Ministerial Determination
Type (MW) date Status (As of September 2017)
RE 3,725 | 11 August 2011
RE 3,200 | 19 December 2012 3,772.04 MW in commercial operation
RE 6,300 | 18 August 2015
CHP 800 | 19 December 2012 )
CHP 1,000 | 18 August 2015 11.5 MW procured. No contract signed.
9,600 | 17 December 2013, .
Nuclear Revised 5 December 2016 Not yet implemented
Gas/Diesel 1,020 | 25 May 2012
peaking plants 1,005 MW in commercial operation
ﬁ;?l Baseload 2,500 | 19 December 2012 900 MW procured. No contract signed.
[Cp(;al Baseload 3,750 | 20 April 2016 Not yet implemented
Gas and 3,126 | 18 August 2015 .
OCGT/diesel Not yet implemented
Additional gas 600 | 27 May 2016 Not yet implemented
Hydro 2,609 | 19 December 2012 Treaty signed with DRC for 2,500 MW
Solar 1,500 | 27 May 2016 Not yet implemented
Diesel 100 | 27May 2016 Construction not started
Total 39,830
RE: Renewable Energy, Co-gen: Combined Heat and Power,
H18: Integrated Resource Plan 2018 Updated, August 2018, Department of Energy (ZZEV T
JICA FHA N TR
(6)  Eskom FEHTDEHE)

G 2018 AERR TIE. Eskom 23FTA L TV 5 FEEEFT O FERRB R 85%ITKF L, BE) 86% %
HIEEL LTz, LarL., ZRLIFE, 2015 FFEICIIBM@ZRDK 71%., 2016 42 I3RME)
BN TT%IZE EE o7,

Eskom BT OBE T %X 3.1-4 |ZR"F, 3 DORHESRME, T7hbb, B, 7K
g, EBEEHNSEEIN TV D, @BEEIT Eskom 7> 5 81T FH ~ ORI & HEH L CHE
RERMOEAZT D LINE LIZFHERHOLBATHY, 2X VX —FHRIIHFRTED
KAEL SND, PEIIEENEBEERRTHL5H5THY 17\/vﬂ’r~ﬂﬂﬂfp% Eskom O
2017 AR FER ERE RN E &7 2 KU L 35 IRBEIE L 0 BRI R BT & 1D 2
BAETHD,
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Hi4iL: Integrated Resource Plan 2018 Updated, August 2018, Department of Energy
3.1-7 Eskom ¥ERTDIRENF A

3.1.2 Eskom DA RN NFEEFR
Eskom 23FTA L CW AR EATO R B NI FRE S 2 T 21X 3.1-5 £ [X 3.1-6 (27,

2019 47 5 AR C, Eskom (3 16 & FT D E AW IS I BT (A B K I N IR 77), 9 &
AT ¥ — 7 AR SR EBATCT A, Bk, KINWEIZHAEREE 1 EFT. KIIRE 4 BTOLL
D 30 BEHORKEIT 48,039MW & 725,

14 {EFF DA R K T3 EDOE &L 40,180 MW TH Y . Z X Eskom DEFEFT ORE &
D 84%% b B,

AT a B TPS IFEFEFH TH Y 4005 6 5HE(794 MWX3 ) DA FIRORICHE EN TN D

AT 2B TPS D 6 FT X TOEABB L0 HIZ, 2,382MW (794 x 3 FEHN 23 b 2 = <E Iz
5,
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3.1-8 Eskom DHREFTDIFE
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3.1.3
(1

BRI A—ICBITEHTRAEI—T S5 NIRRT E

A EIRGFE (IRP: Integrated Resource Plan 2010 -2030)

F 7 7 U 71 BRZ%EEEIE 2030(NDP 2030: The National Development Plan 2030)C, F§7 7 U
DR OSREF R Z O D 120 ORF RO RFHOL BN BT O TnD, £ L
T, 2030 FFE T, T 7Y B OZINF—® 7 F—3 FHEME, SIREEZHEZ OO,
FOU M CEN AR L, 2o, BER CHEHEATRE TH LAV T WS,

A BRG] (IRP: Integrated Resource Plan 2010 2030) /X R /X —HIZL D T L O
Fu. 2011 4 3 AU S 37z, 2 OFHEX, 2010 4F 10 A (AR S 37z ciE & ¥ st
(RBS: Revised Balanced Scenario) #fk<"b D Th o7, FHHNEEX T2 DOERDHT2HIZ, =
TNV —E DB ET T H & L STV D, IRP2010-2030 %, IKESLFIZIB W TORF
KRG AHEE LT DO TH Y | HHSRFIRI OIS U THET 415, IRP2010-2030 S5T
2016 AFRRAS, 2016 4F 11 HIZAB S TW5D,  ZDf%, IRP2010-2030 k7T 2018 AEhi(LA
R, IRP2018 #EfR)7Y 2018 4 8 AIZ/ARH & 417z, IRP2018 4ERCIE, fE3k. 2030 4 E TD
THNZIN 2T 2050 4% TO THINHEM S ATz,

IRP2018 RIS R SN TN DHEBEHTOFEIL FEZ K 3.1-10 (27397, 2030 4% TIZ 12.93
MW, 2040 4FE TIZ 33.40 MW OFER BV RLNOREN T2 Z L 2R LT D,

X 3.1-10 REFOELFE

3-11



)

12 P A FE L (MTSAO: Medium Term System Adequacy Outlook)

M7 2)HhRHEZREH(SAGC: The South African Grid Code Version 9 July 2014)[:4:1’1,[35
Eskom (. 7 7 U 7 ORFHAOREIIHESWTEHMIMZ 5 5 ME)OZERIZEEGT D
RLBEHVAT LAORYMEZ LV Ea— L, EN2YMHEFH LS L (MTSAO: Medium Term
System Adequacy Outlook) & fEAEFEAT L 72 1T AU 72 5720,

N E31F T, Eskom |X NERSA 75 OEFEIZ L D, MTSAO 2016 to 2021 % 2017 47
HZRIZ, MTSAO 2017 -2022 % 2017 4F 10 A1, MTSAO 2018 to 2023 % 2018 4E 10 H IZ/E
BRLTW5D,

MTSAO TiE, boIEBRHEBEIZOVWTHEHLTEY, EE, EICOWTUEIELAINT
1,\7‘031,\0

F IR BEREBEOMREDT-DIZ, £ 313 (ORINDEMEMT-THLERH D, 20 4
DOHHRSE 2008 4O A firi [R(load shedding) DFRERIZH & | ﬂﬁﬁmﬁtﬁ@ﬁﬁﬂ:; y
B2 ANOBNEIEANT DOERET D72 DITE S, T TEEIE, BIRFET
RRREICHD LI TS

IRP2018 AERU T 50 AFfkata L 7= F BT OFE L Z LD LTV DA, MTSAO TIEE LT
EIZOWTERINTWD, 7 =3 (Duvha)i BT 3 5HEIZ DUV TiX, MTSAO O x} 5[
WIZBNARIZAEATERNWLD ERREINTND, 5T, ZL—7 Y —(Grootvlei), ~~
> KU 7 (Hendrina), =2~ 7 « (Komati), 3 J&FEFTIE 57 8% 42542 % (OHSA: Occupational
Health and Safety Act No. 85 of 1993)DHLEC 4 — B IEHRIFH] TR O H LTV D ffERF 2
Bl BITOREMICRADIRWTZDIT, 2018 49 HEEAT 10 3, FF 1,398 MW 28§ C
IR L, RiE XX HERE LTRATE R o TWD, ZOEIRIE, LERHER A
FTHUE, EIHFTRECTH D O T, BEIZIZFE LTI W3, BIRES IR A E e,

S HIZ,50 R LIe BT E R D7D . T ) > }‘(Arnot)%\éaiFﬁO) 1 FE72% 2021 A2
#1 2 (Camden) DT OFREMED 2021 40> 5 2023 FEITT THEIET D,

MTSAO DOEFHIM CTh 5 2023 4FF TIIREMOEIEOHERE 2K 3.1-11 (2T, &FF
5,731 MW fEY4 D38 EMENME T2 & FIAE NS,

% 3.1-3 MTSAO IZHBITE5T+RLREBTEDHERDI-ODRMHZEH

Adequacy metrics Threshold Detailed
Underved Energy Not less than 20 GWh per annum Energy not suppied
OCCGT load factor Not less than 6% per annum Gross load factor of all OCGT plant
Not less than 133 GWh per annum Energy supplied by generators operating

above their continuous rating. EL1
above the 133 GWh threshold is adjusted
against the OCGT energy production.

Emergency level 1

Not less than 50% Gross load factor of the expensive coal-

Expensive load station fired base-load stations

Hi#it: Medium Term System Adequacy Outlook 2018 to 2023
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Capacity Shutdown of Eskom Coal Stations
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3.14
(1

H{#: Medium Term System Adequacy Outlook 2018 to 2023
3.1-11 BAEY Z2—ITxtd HHRBITH - DERN
BhEI 23— T HHFE/N— b F—DoDXiE
TR ERIT

By =Tk D HRERITN S DX AKX 3.1-7 WK 3.1-2 (Z-T, 2007 HLA
. F7 7V hDOEITE Y Z—CIIHFSRITOBEZIEA LT3 7= MREIH
TW5b,

Eskom Investment Support Project @ H 1%, #RF R & IRRFBCERIE &2 EBLT 572012 %
RN DR TR 7200 CEAMG 2Bt T2 2 & Th 5, HREATOMM, Eskom,
77V BB ERIT. 3 —1 v ME HES(European Credit Agencies), HIEBHRERIT. DI
OB L A IHFHEIC L > TEBEN TS, 7rY=7 MaEMIE 10,750.00 Mil
USD ThHo7el, AT 28 TPSEERELTTrY =2 AN 18.4 Bil. USD * THEH
ATWDEHEESNTWD, ZOWNRIZ, A7 =& TPS A 17 Bil. USD, A7 = &° TPS &
DR D 128 D PEFEME 260Mil. USD, < 2 = 23(Majuba)$kiE 491Mil. USD, JE /) F& i A D
FHE A e 2L X —655Mil. USD, £4fi#28) 10Mil. USD & 72 - T 5, HAERTTI, 3,750.00
Mil USD @& 55 & DT, ZOWNRIEZ, AT 1 EIBEHTOHEKIZ 2,380.85 Mil USD, Al
7151 267.83 Mil USD, ~ ¥ = /3 (Majuba)#kiE (2 415.77 Mil USD & 725 T\ 5, S0
FETTIEIL 2015 4F 10 H R TH o773, 3 FHEL BEN TR 2019 4F 4 HE R TOFES
SRV QN FL i &5 (mplemantation Status & Results Report) Ti&, 2019 4 12 H K D%E T %
BELTND, HEROBE T EFED 80% L LN T TICXHWEATHDLMN, 7uy=s b
BERHORBELORKIZ, R a2 0 EEDSED THIET % & ShTind,
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Eskom Renewables Support Project (&, 100MW D il /) & ZEMDEANE ZETH 70V =
7 N CThobH, HRERITE T 7 U BBA%ERTT. CTF(Clean Technology Fund)iZ £ 2% (A Hi¥& C
o, 7uYx7 NOEEPENTEY, 12016 4512 4 31 HET FTETH-2L Z
Ay 2021 12 31 AETICAER SN TN D,

South Africa
0 400km
|

1/2. 963,100

Hi iifi: Website of World Bank as of 15th May 2019 DIF# (2 3-S5 T JICA AN T1ERL
E3.1-12 E ALYV 2—IIx7 HHEHRBITH 5 DIEE
=314 BEAEIZ—ITxT HHEHFIRITH L DIER

S5 + =3 5‘7-'5 T %ﬁ-‘:_ o " 4+ "
No. Joozorg BE AR H g TRCIHMNEER EiHEE
Eskom Investment Apr. 8, Dec. 31, | 10,750.00 Mil USD .
(a) Support Project Eskom 2010 2019 3,750.00 Mil USD
Durban Landfill Gas-to- Carbon finance to Jun.11, Sep. 30, | 15.00 Mil USD .
®) Electricity Project developer of project | 2004 2018 0.00 Mil USD
Eskom Renewables Eskom HOLDINGS | Oct. 27, | Dec. 31, | 1,288.00 Mil USD .

Hi i Website of WB as of 15th May 2019 D52 53T JICA FRAAERNC TR
) T 7V HBRERAT
BHEIZ—ITHTHTIVARRBITIODIEBZER 3,13 IR . A7 7UHDENEY

A—TIRETIVHRARBITOELZERALT 6 TADIIMIERINTEY., ZDIEMNIC5TO
Dz OHEHEERFEICH D,
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x£3.1-5

BAEVZ—IZ0T 57 7Y hEARRITH - DIER

S 1+ =3 ;TE T %E > A - P
No. TRl org f&ax AFBH = TRz HNMEER HHEE
(a) | EskomII - A Loan - Dec. 15, 2015 - 7.17 Mil USD 7.17 Mil USD
(b) | Eskom II Power Project - Dec. 15,2015 - 2,147.48 Mil ZAR 299.84 Mil ZAR
© Medupi Power Project Eskom Jul. 31, 2015 - 950.00 Mil USD )
Supplementary Loan (Appraisal)
) Eskom TransmlsS}on Eskom Sep. 25., 2018 - 206.76 Mil USD 15871 Mil. USD
Improvement Project (Appraisal)
© Thabametsi Coal Power ) Sept. 25, 2017 N/A 2,147.48 Mil USD )
Plant (Appraisal) (Pipeline)
) Black Lite Solar Project ) May. 4, 2016 N/A 2,147.48 Mil USD )
(Appraisal) (Pipeline)
(g) | Xina Solar One Project - Jun. 23,2014 - 91.71 Mil USD 64.82 Mil USD
Eskom Renewable May. 30, 2011 - 628.70 Mil USD .
(h Energy - Upington CSP Eskom (Appraisal) 140.85 Mil USD
Q) Medupl Power Project Eskom Nov. 25, 2009 - 2,147.48 Mil USD 1,689.98 Mil USD
(Loan in Euro)
() Eskom Holdings Limited | Eskom Jun. 28,2007 - 331,08 Mil USD 331,08 Mil USD
) Redstone Concentrated Nov. 29, 2018 62035 Mil. ZAR 1685.35 Mil. ZAR
Solar Power

Hi i JICA FAAMZ TYEARL (on information from website of AfDB as of 15% May 2019 (Z56-3<)
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3.2

3.2.1

AEXOBEMN
ERIREEERXRE

(1)  KRRUGYRITFR D BRb AL vE

KRG YR D B2 55 2 ¥ the National Environmental Management: Air Quality Act

(NEMAQA) (Act39 0f2004) D55 9 THIZI UV T, 3K 3.2-1 1237 & 30 B Nol210 (2009 4
12 A%3) ICHESE —RBRERRUR D RERERHREIN TN D,

£&32-1 RRUBRICHROIRERE
— ; HEEfE
INTGA—H F 19 HAR HHEfE . R A
i RIBAE
10 minutes 500 ug/m3(191 ppb) 526 Immediate
ZERbERE 1 hour 350pg/m?3 (134 ppb) 88 Immediate
(S0O2) 24 hours 125ug/m?* (48 ppb) 4 Immediate
1 year 50pg/m® (19 ppb) 0 Immediate
“BIEER 1 hour 200pug/m?* (106 ppb) 38 Immediate
(NO2) 1 year 40pug/m?® (21 ppb) 0 Immediate
" ) 24 hours 120pg/m? 4 Immedeate-31 December 2014
HIRWE he =
10 24 hours 70ug/m 4 1 January 2015
(PM10) 1 year 50pug/m? 0 Immedeate-31 December 2014
1 year 40ug/m’ 0 1 January 2015
24 hours 65ug/m? 4 Immedeate-31 December 2015
24 hours 40pg/m3 4 1 January 2016-31 December 2029
MFRME RETS -~
25 24 hours 25ug/m 4 1 January 2030
(I;M2 5) 1 year 25ug/m’ 0 Immedeate-31 December 2015
' 1 year 20pg/m? 0 1 January 2016-31 December 2029
1 year 15ug/m3 0 1 January 2030
AV (03) 8 hours (running) 120pg/m?® (61 ppb) 11 Immediate
oty 1 year 10pg/m? (3.2 ppb) 0 Immedeate-31 December 2014
(C6H6) 1 year Sug/m? (1.6 ppb) 1 January 2015
£ (Pb) 1 year 0.5ug/m? 0 Immediate
. 1 hour 30ug/m?® (26 ppb) 88 Immed%ate
(CO) 8 hours (calculated on 1 10ug/m® (1.6 ppb) 1" Immediate
hourly averages) He 0 PP

Hi#i: Government Notice No.1210 (2009) of National Environmental Management: Air Quality Act NEMAQA) (Act 39 of 2004)
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3)

3.2.2

AR 7 2 e

2010 £ 4 H L0 EFEEEH : KK é £ (National Environmental Management: Air Quality
Act (NEMAQA) (Act 39 0f2004)) D 21 _kwfﬁménéwMﬁz%&oﬁﬁsz
I ROV DFARPEH T A B (H M) 383, AR K ONRIRIEL D Kk T 388 %
TePEREIT Ko TRESF SN D R EPEHEED FMEN LD H iz,

#3222 ICIEBIREEIERE & 5l G & LT e A RO B 219, Zhuc kb & BEfF
DIRBEREFX %24 T2 AT = & TPS 13 2020 4F £ TOE EHMIZBEL DY N A FLHERE A3
W DD, 2020 4 F TITIL B fask 2 k15 & 3 2 P 7 A FLUEEESF S vz i nuid
RBIR, AT 2 TPS 2O OHEN Ao " FLAREEIREOIRE X, LD X 5 IT3HE
N5,

201544 J1 1 B2 3500 mg/Nm® (at 273K, 101.3 kPa and 10% O,) : BEAFH % % 42 Jh v
20204 4 A 1 BH 5 500 mg/Nm®  (at 273K, 101.3 kPa and 10% O,) : i fii 5% 5 G2 L v
LU G, 20k, AlEE 3.24 R0 U SRR OPEH T AFFA]
(AEL) BATORBBIEOT TAT 2 TPS (BT D Hill” BB 2 x5 & Lz
(500 mg/Nm?®) Dt FH B AAIF I 25 LB & T b,

&322 BERESENOCRETLIHARDOFEYEORIEREHFIYIE)

All installations with design capacity equal to or greater than SOMW heat input
3 A per unit, based on the lower calorific value of the fuel used.
W - XWEIRAY ] mgNm? BEHEIRRE (825 10%
wep E‘@E&@ﬂ(ﬁs : =
— WAL R (b2t 273 Kelvin, %+ 101.3kPa.)
Bl 50
SN N/A
RN/ il 100
BT 500
— o T
-y SO2 ey 3500
ERRY NO das NO il 70
ER x expressed as NO2 R 1100

% : Compliance Time Frames
New Plant must comply with the new plant minimum emission standards from 01 April 2010
Existing Plant must comply with minimum emission standards for existing plant by 01 April 2015
Existing Plant must comply with minimum emission standards for new plant by 01 April 2020
Hi#i: Government Notice No.248 (2010) of National Environmental Management: Air Quality Act (Act 39 of 2004)

ERIREEE L 1998
7 7V OBREEHRARICET S FAES & L TEREEMEE (the National Environmental

Management Act (NEMA) (Act No. 107 of 1998)) N E SN TEY | BEICET 57

(Environmantal Autholization:EA) OBE L RNESIZE TN DS, FES TIIE T 7 U HEESE

24 IE (the Constitution of the Republic of South Africa (1996)) DOH#EF|FIHAHIE L CED ., Ax
DREREE T ITFE@ITHEL 525 2 < BUE L FEROMARDI-OICREZRET H 2 &

ZHELTWD,
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NEMA O 5 7, 5 23 MR OV M@Tﬁ@ M7 R EBLEN 2 T 572012, w7
BEEHTEROEAZMELTRBY, RAMNREEEHEO BN &I, BRE, ESRERM. X
mLF’ﬁﬁéﬁ%%itiﬁfmﬁ%@%wﬁb\%@&Uﬂﬁ#é:k&bfméo

NEMA O 28 I TIE, BEAM~OEER NS EOREEZEDOTEBY ., ZELWEEDE
PREALZ B ZE T2 TOALIL, ZOREEFREE 2 135/MET 2 7o DI 22 H & %
TR ne LTna,

3.2.3 HARITOEE
HRERITIX, AT = & TPS @R FHHEICKT D3 % 201044 A 16 HICAEE LTz, AT =
v’ TPS |Z FGD fiigk 38 AT % Z & 2 B BRFOREASEHBICHR D HHSRE (Fiisi) &
L/Tll A 50

“2. The Borrower shall:

(a) not later than June 30, 2013, develop, adopt and thereafter implement a program,
satisfactory to the Bank, to install FGD equipment in each of the six power generation
units of the Medupi Power Plant, taking into account technical, environmental and
financial criteria in accordance with terms of reference to be discussed with the Bank,
such program to be designed such that the installation of the FGD equipment for the first
power generation unit shall commence in the later of (i) the sixth anniversary of the
Commissioning Date or (ii) March 31, 2018 or such later date as the Bank may establish
following consultations with the Borrower), and, thereafter, continue the installation of
the FGD equipment sequentially, in each case thereafter at the time each of the remaining
five power generation units is taken out of service for the first major planned outage, it
being understood and agreed that all the FGD equipment for the six power generation
units shall be installed and fully operational not later than December 31, 2021, or such
later date as the Bank may establish following the said consultations with the Borrower;

and

(b)afford the Bank a reasonable opportunity to exchange views with the Borrower on

such FGD installation program at each of its preparation and implementation phases.”

H #it Retrofitting Flue Gas Desulphurisation (FGD) at Medupi Power Station in Lephalale, Limpopo Province A = —
7 EICBT D B RG
http://www.zitholele.co.za/projects/12949%20-%20EIA %20for%20Medupi%20FGD/2.%20Scoping%20Phase/D
raft%20Scoping%20Report/App-D8-CRR.pdf (2017 4F 12 A 7 7 & X)

3.2.4 1) DRI BT IZ & D 77 REFA]

HEH A FF Al (Atmospheric Emissions License :AEL) Cld, JEH A FE¥E & BSFHIM AR E S5,
FEEITIIBUEE 248 5 (K 3.2-2 ) IS EBEAFOREERGRE LT 7Y LIS
. RIBCRIZED b2 ]I £ TIC LR OHET 2R E Z 500mg/Nm® K2 L7z
b snTng
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AT 2 B TPS @ SO, DHEH AKHIME OESF I DWW TR, A ED 3210 LT
RV ARITFBAAIZHSE 2015 4 4 A0 D B s S T 2 P 0 A HHEDY . FGD
ﬁ@%&%ﬂ%ﬁ%ﬁé@ 2020 4 DIZFHU MR IZEZ Y T D HHIESE IS S D, L LR S,
Eskom /% FGD fRERH ORI A ZBE ST 2 & BFrhEaRIZiz 243 2 BHiIE O e XN <o

ERRER L T a2  DEA (2% LT 2014 4F 2 A RICESFBHARIE I O JE /] HH 36 217\, 2015
$2H13E:mm#@ﬁ%$z SR B ALz, DEA [T MR 12 %75 3500mg/Nm? HE
7 AR A3 A A2 W O/ TR 2 2020 424 A 1 BH225 2025 423 H 31 HIZ, HET X
JRFE 500mg/Nm® O BRI 28I % 2025 424 A 1 B OICERT L2 E2&RBL
77

it 2 E 2. Eskom X NEMAQA (Act No 39 of 2004) D55 5 T(ZH-S & | U LR AR
I X 0 &z A5 = ¥ TPS @ AEL (k3.1 2MR) #%fE LT,

Section 7.1.4 of the revised AEL states:

“The License Holder shall, continuously operate, and maintain a flue gas
desulphurization (FGD) plant for control of SO, on all six units. The Flue Gas
Desulphurisation plant shall be retrofitted in each unit within Six (06) years after the first

commissioning of each unit and during the General Overhaul outages.”

Section 7.2 tables the SO, limits for Stack 1 and Stack 2 as:

+3500 mg/Nm’, to be achieved from 01 Aril 2015 (continuous daily average)
+500 mg/Nm’, to be achieved from 01 April 2025 (continuous daily average)

Section 7.2.1 of the PM10 and NOx limitation state:

*PM10 emissions shall not exceed 50mg/Nm’

*NOx emissions shall not exceed 750mg/Nm’
o U aARAINPET AFERT (1K) 2015 4 3
NEMAQ D75 47 5. Renewal of atmospheric emission licenses and atmospheric emission licenses
2BV T AEL EHFMEITOWTEE STV D, RIS EIT D X 9 RIGEITIE. AH
(255 & Eskom (33 I IR RTIZ AEL ONE O FLE L 23 5 72912 U o R AN EUF & O'DEA
ERWHEATZ LN TE D, £DO—J7T, NEMAQ D 21 HOFARPEH H A EAEDOHE L L
T 2018 4F 10 A DBA No.1207 D F 3 TEIZIN T, "HIHMERR IZ3% 24 3 2 HUHIE 2857 11 [
DIERIT 1 [HZ 0 CHlEN D SEMLN, 20253 A3 HETEHESNTVD, AT =2
thi%ﬁ®%%Muu&é¢é LD FBERIZRBW T BEAF” sk D% a3 Fil”
R E SR E LT RARPE T A BAED ST OFER) 2 2030 £ 3 H 31 H £ TS 572D
Eﬁﬁﬁi)ﬁmb EHUE SN TN D,
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325 VA—F—N—J- ROy FIEEMK (WBPA) KRIRREEEE

AT 2 TPSIE, /—A T A MNEU VRRINOMNERZRWT DT 4 — % ——7
IRNY ¥ ZESCHIX. (Waterberg-Bojanala Priority Area) PIZAZIET 5, NEMAQA O % & K
RIGY ORI m O H 2 5ef G & LT, RRUESEHIX (Airshed priority areas) 72328 B,
201246 H 15 B (BUF Gazette, No.35435) IZAR STV 5, WBPA IZHIT 5 KREREE
PEEHE (AQMP) (X, RRUEICHET 2BE L PFFEROGBICOVWTEENLEL IR TWD
AQMP REBERICEBWTIELLTD 3 SONEEZGLZ ENKRODLNATWD, FTH
WBPA NOBED KKEFAR DL, B AT o+ —F — " — X L ARV U FERNIZBIT 5 2030
FEETOTRNF—ZRX—RA LT HREROEZEDN D OPET ANEIK & 72 2 RRUGYANT, £
LT =IZ WBPA AQMP & ZDFENEEIE TH D, 2014 8 H 7T HDONRT Y w7 atr M
ED&, Ur—F—R—=THKIZEBITHRZIGERD I B, SO D 95%, NO, D 93%, itk
WED 68%M K IFEEFEITER T 5 LHRESINTND

3.3 F®77YAHDEFEGD FHEEHHE
3.3.1 M7 7' HhDFGD ZEEE
(1)  KRERIGYEESIED =8 D%

IRP 2018 #4=hfi ClE Eskom kK JJFEEEFT DA & BUN M 5 &R S 72 KE&TE YeBh (kxR %
ALTWD, £33-11T7R7T,

5% 3.3-1 Eskom QK AFREFRDFan & KB LR RETE

Year 2016 20 25 30 35 40 45 2050
Majuba —————1 |
Kendal —

Matimba *

Lethobo ﬁ

Tutuka —— E—

Duvha C— I—

Matla :: h

Kriel ] —
Arnot ——

Hendrina ﬁ
Camden —

Grootvlei _

Komati —

B 50 year life decommissioning == : Emission abatement retrofit (FFP and/or LNB)
FFP: Fabric Filter Precipitator LNB: Low NOx Burner
Hi#it: Integrated Resource Plan 2010 - 2030 Updated, November 2016, Department of Energy
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Eskom [Z& % FGD RiE&HiE
JEEFHE A X 3.3-1 1T, 7 LWRNT AT o & TPS 13[ENHLH

Eskom (Z &% FGD §
WCHET D TETHIN IO TREF, T7hbb, v Va FUH L =T 3
VYR, T7a7a2l, a7~ b T, 130V OPOERIZL Y A% 10 FLINE

FGD 72 L CHlsfkGi 5 Z & &> T %, LB OFEERT &30S, 6 FEEATIXEIP LA
B S0ELEERD T EMMULICEDBEIERTESNTVD,

(2)

Hi4iL: Power Point document “Japanese International Cooperation Agency (JICA) and Nippon Koei Medupi FGD Orientation”

prepared by Eskom, 4™ September 2017
3.3-1

EEHDFGD RE IO D x5 MUK E

Eskom KXT® FGD ZEEE

3.3.2
(1) 7L TPS
7V TPS Tlk, RA 7 — 0”& FIFIC FGD MBS 5, BE, 1 EOH A

T TH D,
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4. AT1ETPS OHIE

4.1 AT1ETPS OBE

4.1.1 B

AT 2 & TPS OflE % X 4.1-1 1237, AT =& TPS OfEITRIL 7K 1,800 m, H
VAT 2,700 m ThH D, EEHS. Thbb, RA F7— - BRI ZEMEK
#+ (ACC: Air Cooled Condensor)if A7 = &° TPS O HFRICHIE STV D, Fa/KERIHIZE
PR O ICELE SV TV D, HEKERIEIZA 7 =2 & TPS OWGICALET 5, Z/v—T
7'U =7 (Grootegeluk)/RFLS AT = B TPS OALfilicd v, ~/v ha X7 Camaiia L
TWb, ZVv—727 Y a7 (Grootegeluk)RFLIE % /3 & (Thabazinbi) 5 i~ E 0 DIEEH
WXt LTH AT 2 B TPS OFMNIZHEGEE STV D BEFEOSGE THHE L T\ 5,




Coal supply
Ash disposal
— Water supply -

y Waste water disposal

(a) | Belt conveyor from coal mine (b) Water treatment plant
(c) | Waste water treatment (d) Coal ash dump (Future gypsum dump)
(e) Coal yard () Raw water reservoir

HiliL: Receive from Eskom at end of September 2017

41-1 ATa1E TPS DEZE
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42  EBARRE OEGETE

AT 2 & TPS 4,800 MW (800 MWx6 £5) CHRE SN 7=E /1L 400kV 3 [AFROEERIC LD
EAHBEMTHLINFAT VY Re 7 U NCH G~ %Y HEan s,

- T 7V AOBEIRFEKEK 4.2-1 1TRT,

E

Hi#: Eskom home page

H42-1 A7 27YHDENZRKER (400kV LLE)

4.3 AT a1 E TPS 5 6 B EEL L%

4.3.1 EWAR)ES
AIEHRF N 5 D 6 DT IR A (EAF: Energy Availability Factor) % [X] 4.3-1 (27”7, EAF
IZRMIZED 9 b= NF—DRNELRTHIETH D, 2FV ., BEERLIFILI TRV TR
K Cilds L 72 a OREREEL 100% & 272 LIRS, TENTEIMI b DT
IEPH N7 ETHETE RS TEHER LR L OO, BEOREEL N—E T —
VCRLEDBDTHD, 6 5HED EAF IX 55.6 ICERE S 4, siEds) b B 2575 2
ERHRTWD




Hilit: Power Point document “Medupi Unit 6 Performance FY2016/17” prepared by Eskom, 3™ October 2017

43-1 FREGRNOD 6 SHOEAFIAE

H{#: Website of Eskom
4.3-2 Eskom MBI DA RFEERD PCLF (2000 - 2013)
432 FERNBERLE
FEERF DO 6 SO TENIEEEE L (PCLF: Planned Capability Loss Factor) % [¥]
4.3-3 {297, PCLF 13, FERM A7 1L SRV TR s Lt 7245 & O FEdE &
100% & 2272 LTZRRC, TSI AIC L 50 L RERE S—k 2T —UT
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RLTZHDTH D, PCLF O BAEEIX 21.9%ICRTE SN TV, #1# ~Z 72 X0 | FY2015
1T HEME 2 SFI 2 WA DINWL DB - 7228, FY2016 1213tk # S 7,

Hi#: Power Point document “Medupi Unit 6 Performance FY2016/17” prepared by Eskom, 3™ October 2017

433 HEGRNOD 6 SHOFERNTEB/ELR

Hi#lL: Website of Eskom

4.3-4 Eskom DBEIEZDARFKEERDFENEEZEKRE (2000 - 2013)
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433 FENBEB/KE
FUEIRRED B D 6 5D TES IS B EIE L3 (UCLF: Unplanned Capability Loss Factor) % [¥]
4.3-5 27”9, UCLF 1%, FEMHZEIEI S22 TR CEllls Ll 7258 OB EREE
100% & 272 LT IC, PE SNRWELL FE LR, TESN O I XV Lo E
BENN— T =V TORLELDTH D, UCLF O HEEEIL 22.5% IR ES N TWD, #I
NZ 7 MZ XY FY2015 X BAEMEZSF /e WA BN D0vd 5 7203, FY2016 (1213l S
77

Hi#i: Power Point document “Medupi Unit 6 Performance FY2016/17” prepared by Eskom, 3™ October 2017

43-5 BHEERENLD 6 BHOFENBER/ERE
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Hi #i: Website of Eskom
436 Eskom DEEROEREBFOF T EERAKE (2000-2013)
43.4 FES BENAES| R
FUEERF D D 6 5D T ESMEFIZ (UAGS: Unplanned Automatic Grid Separation) % [X]
4.3-4 1279, 6 SHED UAGS O HAMEIL 8 ICRES TV D28, AEIRBALA2 5 FY2016 (2
T TTHERRIZERL S LTV D,

Hi#: Power Point document “Medupi Unit 6 Performance FY2016/17” prepared by Eskom, 3™ October 2017

43-7 FREERN LD 6 SHDTESNESIE
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5.

5.1

5.1.1

FREFMUE N UICERE T E R O

B P E MR D FEM

%N

FGD iR & T & KB OB 2 X 5.1-1 IZ7~”7T, FGD (ZXA XA F 7 FyfEosT, NT 7 4L
HLIEZEORIIRE S ND, 4 5HEND 6 ST~V ha U R_RTICHEN TV DA, ko
LB AFEREM OEOSALRSCEEO AN ICRBIX 2, T, Bk d 25 L 5 ITREME =

B o7, BMEEOTOOHT 2 HE LB L LR,

Unit 1

Unit 2

Air Fin

Unit 3

Unit 4

Temporary Material Storage Space

4)
(1)

L Turbine Building

Unit 5

Unit 6

f

€)

ﬂ To coal yard

o—
o —

Bag Filter

(2)

Boiler

.\ Air Compressor

Tr. for Air Compressor

Belt Conveyor (coal)

FFP: Fablic Filter Precipitator
ti 84 Google Earth (2017 May #f5)( B C JICA &I TIERR

5.2

5.2.1

5.1-1

RETFEM A &THEE

NIV b3 URT EERETORER
AUV R a7 LEROBERAZ X 5.2-1 17T, RBVEFTT 6 m OBEREA D 5, £ D
72D L R RT O F a2 YRS DT DICEEEFE O ROE E & 6m LU FIZT D0

WD,

FGD & ¥ & XE D#HLER
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Approx. 8m |
| Approx. Tm t

| Approx. 6m | 4

>

3

Hidi: JICA FAE RIS THERR
X 52-1 NJ)L,aAURT EHBEBRDOERR

WS DEGE DA A —T &K 522 1R T, bod& b REREEW TH DWINE % 4 73E|
LA ThH, MEHEmEZ SO FOMEITsSmUUTERD,

Length is a reference value

Duct (4 splits)

4829

‘ 17417 ‘

Hidi: JICA FAE RIS THERR
X 52-2 RUIBDEEDA A —2
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522 1 SHEMND 6 BHDA Y FDIKIR (2017 F£ 6 A 29 HEFR)
H D 7 N EL OREFH X 5.2-3 IR T,

BERR D5 7 N ISR CHRHES N SRS STV 5, WILEE & A S A5 7 MEIR B ALK
EIZHEINDZ LI D,

View No. (2) Duct for Unit 6 View No. (5) Duct for Unit 3

View No. (3) Duct for Unit 5 View No. (6) Duct for Unit 2

View No. (4) Duct for Unit 4 View No. (7) Duct for Unit 1

Hidi: JICA FAE RIS THERR
X 52-3 &Z5HOAY FEDORF
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5.2.3 1EE DS
FGD O E T E X\ OB 2 5.2-4 |27,

(a)
()
(b)
®
(d)
(e)

(a) | Mize b | #7
(c) | RA T —Hk (d | T 7B —
© | k77 i8I 77~ (6 | AR b2 T

Higi: JICA RIS TYERR
X 5.2-4 FGD MR EFEXENDIRR

5.2.4 REZREME =HDIEHH
G E X O A X 5.2-5 1277, ZOXKETREFH I WS,

Hi i TICA RN THERR
X 52-5 {REREME ZTHZDIEMHEH
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53 RzT—%

AT 2 & TPS O, #9 4.5km ({7 E 9 5 B FEHIZ X E O AEL 129 - 72 BUH(WVL),
JEA(WDR)D KR EE T — & Z e A BE 3 2 2@ 1Tk i ST\ 5,

BT — 2 R Ch b &, BEOFEEZREMITACR, HALRTh o7, KM OK HEKET D
AL, HZ L CHME CTh o7, AFEOEERAMIZONTO6 AN 8 A), BMIE
FALHR O R e b AT LT e, KFICRS & 18 & TERIE O BRI > T, Zofth
OETORMEALTE, ERTBRM L EE L FEL ThoTz, T LEVWE ETH -7, 2016
ET HD 6 2017 4F 6 H D 10 43R FEJEGE Thie bW UL 8.6 m/s TH D,

LT VIZRATI 2 BRI IS S, — PV LIERER RV, LT LOFKER
1324.1°CTH D, 2016 FFOFEMEFHNEIL3I0mMm THY |, #FD 6, 7. 8 ADNEIL0mm
Thod, 2HFEAKEOE—27IZEL, FHL T3 mm THD,

Hil : http:/rp5.co.za/Weather_archive in_Ellisras

531 LASLOSKE-FREY S 7 (2016)
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5.4 WET—4

5.4.1 —fi%E18
AT a2 ¥ TPS EEFRMOFEMMEIT Y +— X —T VT (Waterberg)ﬁ/l/»—7 DHERE = TRERL
ENTWD, THELOEMEITT A v F—~A K (Eenzaamheid) W@ i > T, F— o —F
k@ A (Naauw Ontkomen) DAL D BT DA L F—of ]‘Lﬁ)%@iit'@ﬁ@ﬁéhfb\
b, FOEMITBIED 0 — (Karoo)BERETH 5,

E =2 U7 (Mokolian)REfX, (16 BN D 17 AR O U4+ —F —T VT DOEMEIZITNL
ObOMEREDOMEWVWEHNEAL TS, 20 0EMII Y o —@)EiEo s cik
Permian FF{X (218 5 T U405 3{EFH]) ThHDH, T—rv—F bary ZBTFHU+—
B —T T DEMEOREILEREZRMEI O 72D ORI CRE I DBBEH L TWDHR, 20
AEOFEHIIH CTH D, AT 2 B TPS B MO KE ML, SETIFRESORLETEDONT
W5,

AT 2 B TPS Bk D LB A < CHREER O A WP —~o NWfgIL, v —%—7
T T N—TNOIA DA CHEA KT 5, Wi ORI TERE K 228 250m FA L T
éo

T Ao NIRRT T, T QBB ORI O BBIL DA > TURA,
B 5 WBELO N 7 —BEHOEBRSEERT DUHO LD ThHD, DA v HF—rg
U7 0 B & S BLEC B L7 3780,

H# : MEDUPI POWER STATION 6 x 800 MW (GROSS) UNITS WET FLUE GAS DESULFURIZATION (FGD)
RETROFIT PROJECT DESIGN MANUAL / Eskom

5.4.2 Hh B
AT 2 & TPS fEak O Ml | TV S TR STV 5, A ORRBIZARAITHTIECH
0. BUKIFIRERN TH D, 2011 025 2013 FAZ 747 FGD &k T E i COA B4 C
X, FEMEER O XX TH=hard(25-70MPa) — VH=very hard(70-200MPa) | & #Fffi Sh7z, R
— U THEERE BRERNIIRMT T 5, (R 5.2 21

® 541 BEHREEH (—ERE)

Title Outline Date

MEDUPI POWER STATION: Survey of shallow groundwater and | 2009-06
SHALLOW GROUNDWATER STUDY consider dewatering system.

MEDUPI POWER STATION Geotechnical mapping of the chimney | 2009-11-04
FOUNDATION MAPPING: CHIMNEY | south foundation
SOUTH
Rock Logging Data of each FGD Geotechnical mapping of each FGD | 2011-2013
-Inspection certificate foundation
Geotechnical Investigation — Excess Coal | Geotechnical investigation required for | 2013-02-06
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Stockyard detailed design of Excess coal stock

Final Report yard and others.
i JICA F A

Higl . Unit 2 Rock Logging Data Flue Gas Duct Base D - Inspection Certificate(18/July/2013)
®s54-1 1= b2FGD EiffEHE
Eskom {Z & % BEAE O HUE R A Cld, g FKFHA N NI K K & RGO B D729
WL ODPDR = > ZTHER SN TV D, FGD K IE T E K ELEF TOHHI R OALE 2 X 5.4-
2R T, E T HVEREWTXI(FGD #% & T & XL F7) & (X 5.4-3 12R T,

FGD HE TEXMICIEE S 213m, B 24m 027 U — MUOEZENEEIC @R ST
Do

ZOMEZEOIAEIT FGD RE T EXE & 65— DR e ~DEFEEM L o TBY, v
7 ) — FLOEZESIKO B HIT 18,000t DR KHEEM TH 5,

FGD % HER T D%l Z DEZE D H B A B2 A EORIEIL/R <. 2 OEIX FGD &1
ORI L L CERWE b s,
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i : MEDUPI POWER STATION SHALLOW GROUNDWATER STUDY / June 2009

542 R—Y UTREME

E
3
@
be
=<

GA001 GA002 GADO3 GAO004
Station Datum Level;: 902 250mamsl!

e T i
E——— e

- Rock Mass Line e —— ]

1R

Higl  JICA FAAERH I CTIERK
X 54-3 HhEHNK (GRER)
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55  HEHEREK

BRSNS A X 5.7-1 12 LT, Eskom (39 TIZ FGD ~% /1 &G % 5l S %
Hefii LT D, HRRASHRE (AR A 5.7-2 127”9, Eskom [£9 Tl FGD iR &I L ERR &
PEE L, AR EZHET L C\5, FGD1 £H720 . 5MW O 2 OB LSRN LETH 5,

s 1o ] s e s L . + . a » u " n . v | w = = . . |E

Hi#t: Received from Eskom at end of June 2017

55-1 BERERE (Btiaf)
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Hi#i: Received from Eskom at end of June 2017

552 BRERE (AFEA)
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6. EARFIHOLEL—

6.1 AFEX0DHH

RFHERPHD A A —T %K 6.1-1 |27, Eskom iz FGD DM AHA L T2, i
XD FGD 1L FISBFED T DI E QKA LB L L, (L FRISORIEYD E L THED
FWET D, KBIOAKADOHE R, AERERIZZNEI 9.5milm’/yr, 3,500 ton/day, i
T 6,000 ton/day & 725,

- e e e e e e e -y

Electric power
max.40 MVA/6 units

- ypsum reclaim
4,800 ton/day

Limestone

Existing pipeline

HiBH: JICA FAARIC TYERL
B 6.1-1 ARBEGHEDAA—D

6.2 EXRFIOLEL—

6.2.1 T RE{RELE
Eskom [37>>T FGD % KA Y DAZA I aF—x2 V=T VU 7N EY T4
AEZT T, AR AT AL D & HICH BRRF L, MREMRGEE TH O FEMT D
LD FHH LTV,

AR B R AET VOFNTKEIZIB W THARD FGD A—AI16T7A4 B AESI1TTH
BRI EEE 2 3% HHLE L T A 6I8H 5, 20 L 5 72 VR AET /LIL Eskom (2
WEAIT L~V & 5.2 DR RIE & D 23 D6 Eskom IXTMERER CORT(TE Y A7 EHITIE
B HOEMLE TRD Z ik D,
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6.2.2
(M

(2)

3)

SR T LR
AT LEROBIK
NA T HEH A1 GAH (Gas Air Heater) > HHEH S 4L, /N7 7 4 v Z %@V | IDF (Induced
Draft Fan) CiE 5| SV THIEEIZ AL . & L CTEEA E > CHEZENFEICER SN D,

AARTITRIIE DRI T A7 —F — %% {E, AL, WIS TOKRGZEIFEZMZ 5 FK
MR SN TWAD, AT 2 TPS THAROHIKZK Y | & OHIKOREIZTF 57
DI, HAZ =T —%RETDHZEPMSLEEND,

Eskom |39 TIZ 2014 FIZHINHAREZEDO T TH A —TF = AT A& HEf LTV DD,
TROBHIZEV AR E L TWS,

- AR =T =BT DD ANR—ZFEBR OB RET DI TR,
2=y h#-6,-4,-3,-1 IZTZDAR—=ALZETNDD, 2= M5, 2 [TZDAR—
Au L DORRETH D,

- HAT—T—DEERIER & BEFE R IT Eskom 2B W CE 2B TRERICE - T
W72V, Eskom 125V 2014 FEF Tl g —n v S0k 2 B35 TN ST iE
HRT — A ROA T T U AGERTIEH o R BT 21 EIRT — ¥ O Y 2 REFD
BEEHA T A A MIETREETE TR,

- AR =T FEESEER SIC IV EBICREEGREERAEET S 2 L,

HiAK~DEE D MLEHEIZ DN T

§ ETIRRD K HIT, 2018 4F 1 ABES T, A7 =& TPS OME—D/KJFIZTE =2 )l
10.9 i1 5 m*/4E(MCWAP phasel & FFEND)DHTHD, LovL, 6 £0D FGD Mgk Lz
BIIZ 134 50 i/ EOKBMEL 72D, 2D, Fil-/e/KEOHENEETH D,

Eskom % 2018 4= 6 A2 7 v XA /LJIHx 5 140km #2 T AKT % MCWAP phase2 @ 7K
MEZFAGE L, 2019 4E 5 HIZAREZZ T OND TETH D, (2018 4F 11 AKER)

BAEDKFIMET 3 250 FGD WNEHARETH DM, TA 7 —F—RNEA SN D e bIiE,
BIEDKFIMET 5 £ FGD OiEMICt 2 b5,

i K 2L A i 2. 72 FGD

FGD O 27 L EHE 1990 FERICH A H A b —Z(GGH)ZEAT 5 Z L1 L kD7
FEEE XTI L TE T,

BRREBERE TN T4V E EESTRA T RAFI AT A7 —F =250 30-40°C
REA T HiL, £ L0 WIS TOKEIEEZ —IKINIZ 30~35% FIF biLd, AR
FEDOREIL T —ANA T —ATRD LD,

PIHNE, GGH ITFAERMRA D= 7 A b a AN INEASNTN, 20X A 71X
BHETRWEENLETH Y | TIZDRE(S%IRE) DRI A (F—T A HA)PSLERIT A
(7 V=2 T 2N IRmAVIATe Z & D3lET BiZe o T,

EoTHID 7 >V —2 8 GGH BRI NEA Sz, LT R Y —F —EASiign & 7
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4)

A FINBBA s 2 Bl CREODY, BUR(K) 2R TR S5, 2OV AT ATEE
EDAR=2L L AT T FORBEERE MR TE, 1995 FRUBEAARTIIEmRE 2o
72

JEZEHL 17 B OZRR O BT BN K 0 #Hlil ST s, BARTIEEEYEHIEER
WP ENT ., 6o TH AT Z WIS FIRICRIET H 2 ERmEE L5,

Z 9 LTHARDOEHEINE GGH & v A7 A TGS NEH STV D,

Z DX D BT HAIRITRREE T A & D 720 GGH A DI SATERRE G & TE R
RBHE T —~ThHo7z, HARD FGD EPC A — W1 ZUx3 2 xtndiffi & 2 oo
VERESE, FEEOH D GGH VAT LT NN S TE T,

HAD Z OHEMORIL, AT —F—4 F AFINEG b AR R 2 e R 5
# (JIS;S-ten F721% ASTM ; Cor-ten) ZfEH L TWAHZ & T, (HMEGRD Z< —HIZAT
VUV AEEMERTAZ L b HDEN) AT T UADRFEMEER L TNDHIETH D,

BE—fl& LT, EBEOFEIE# 5) CTOEREFIIHN AT —TF —HH £ TIZ 10~15
ECHEEE N RAVARIRES, HIRES, @R 2 50 00 CE W S IS4y 20
LTWaHI13 s 57,

HELE I

FGD v AT LEHIAB LT H AT —F — 2 A7 K, WINEE TOKRI R B %D &
DO IOHEV AT DMIBEHTRETHDH, ZHITZ OO DITKEZEH T,
FIREREOBANO b FHOTREEERERTH D,

X FGD v AT LDH AT — T —HED# A K 6.2-1 12777,

F72 FGD OWINEE, H A7 —F— BEHICK o UIH AFINEG LB ET L Z &

Iz
W K DRSO AN L, BERX O AL E DORE T ORBOFFANICINE V| oA L
AN
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%= 6.2-1

BXFGD VATLDHRY —5—HEDLR

Option A Option B Option C
With Both of Gas Cooler & Gas With Gas Cooler (without Gas Neither Gas Cooler nor gas
Reheater Reheater) reheater
(new proposal from Japan side) | (alternative of Medupi FGD BD) (original plan of Medupi FGD BD)
Layout No problem No problem No problem
Kindly refer to [¥] 6.2-1 Kindly refer to [X] 6.2-2 Kindly refer to Medupi FGD BD
Water Saving Water consumption per unit will | Same as left Original case

(Positive impact
for

be reduced from 200 t/h to 130
t/h. it means 35% reduction of the

No water saving.

environmental evaporation of water at absorber.

and social

aspect)

Necessity  of | (Induced Draft Fan) (and/or | (Induced Draft Fan); (Induced Draft Fan)

additional additional BUF); Similar to left. In case that the margin of IDF

improvement of
flue gas system

It is necessary to modify or
replace IDF (Induced Draft Fan)
or add, in series, BUF (Boost up
Fan) to compensate the increased
draft loss of GGH (gas cooler and
reheater).

It should be confirmed whether
the head margin of existing IDF
could cover the increased draft
loss of absorber and gas cooler.
(Stack);

It should be confirmed by Eskom
whether the existing stack
refractory can permit such flue gas
as low temperature as 53 - 60 deg
C, though the SO: contents is
controlled at 500 mg/m>N or less
due to regulation. (In Medupi
FGD BD, 400 mg/m’N is
targeted)

If the refractory of flue tube inside
is not designed against acid
corrosion, another Wet Stack with
acid resistant lining material (such
as FRP) should be additionally
installed. (However, the plant
layout may not allow the space for
another Wet Stack construction.)

delivery pressure, such as
2.5kPa, could accommodate total
FGD draft loss, existing IDF
could be used as they are,
depending on total draft loss of
FGD system.

Environmental
impact

No negative impact

(Acid droplet)

If low temperature wet gas such
as 53 - 60deg C is emitted from
stack top, acidic droplet,
sometimes called acid rain, may
fall on the power station and
surrounding area.

Reheating and evaporate the
acidic water droplet up to vapor
before discharging from stack is

(More Water usage)

More amount of water (2.9
million ton per six units annual)
will be consumed by FGD.

If water saving countermeasure
(Gas cooler) adopts,
environmental impact by FGD
will be mitigated.

highly recommended.
Social impact No negative impact (White steam / vapor) (More Water usage)
White steam will not be observed | White steam smoke can be| More amount of water (2.9

even in winter.

Maximum ground level
concentration will be reduced if
the stack outlet gas is reheated
and its temperature is raised.

observed especially in winter. It
will give negative impression to
neighborhood. Some neighbors
may call to power station to claim
reduction of air “pollution”
frequently in case of Japan.

(SOx ground level concentration)
Lower temperature will reduce
blow off velocity and gas
spreading. Small acidic droplet
may fall on nearby.

The mal-function of low
temperature flue gas will remain
for ground level concentration,
although the local regulation
requires only discharging

million ton per six units annual)
will be consumed by FGD.

If water saving countermeasure
(Gas cooler) adopts,
environmental impact by FGD
will be mitigated. For example,
the margin water will be utilized
for drinking water and/or
irrigation water.




Option A Option B Option C
With Both of Gas Cooler & Gas With Gas Cooler (without Gas Neither Gas Cooler nor gas
Reheater Reheater) reheater

(new proposal from Japan side)

(alternative of Medupi FGD BD)

(original plan of Medupi FGD BD)

concentration at stack tube outlet.

GGH structure
and consisting
elements

The history introducing
water saving type FGD;
From the ecological point of
view water saving type FGD is
greatly required and major FGD
engineering companies
developed several types and
applied in various power stations.
Various  technical  operation
records had been fed and

improved.

GGH materials

corrosion or erosion;
Basically, some kinds of carbon
steel tubes are the key for GGH
heat exchangers which are
physically tough and
economically recommendable.
Such technical outcome and
fruits backed up with long and
sound operation records can be
applied to this project which will
assure less maintenance.

against

(Base); no GGH

Operational
impact

No negative impact

Water saving type FGD with GGH
is already established technology
in Japan and Japan manufacturers
have many track record. Such type
FGD plant has already been
proven more than 10 years with
general normal maintenance
under stable operation.

(One sample case); In Hitachi-
naka case, tube bundle of gas
cooler had been operated 13 years
without heavy trouble, and after
gas reheater tube bundle they has
replaced and renewed, they
remained as they are.

Same as left

No negative impact

Additional
Cost  for
Gas
Cooler
system per
six (6)
units (A)

1,121 million ZAR.

(9,750 million JPY. 1 ZAR = 8.7
JPY)

Additional cost is incurred as
additional BUF is required to
compensate pressure loss by
GGH.

Break down

Set of Gas cooler & reheater, 776
million ZAR

BUF, 345 million ZAR

465 million ZAR. (4,050 million
JPY. 1 ZAR = 8.7 JPY)

No additional cost

Outgo

Replace
Cost  per
six 6)
units (B)

276 million ZAR per 10 years.
(bundle replace)

(2,400 million JPY. 1 ZAR = 8.7
JPY)

166 million ZAR per 10 years.
(bundle replace)

(1,440 million JPY. 1 ZAR = 8.7
JPY)

No additional cost

Additional
operation
power cost
per six (6)
units (C)

If capacity of BUF is 4 MW per
unit,

6 x 4 x 24 x 365 x 80% x 236
ZAR/MWh

=40 million ZAR per year

(348 million JPY/year. 1 ZAR =
8.7 JPY)

No additional cost

No additional cost




Option A Option B Option C
With Both of Gas Cooler & Gas With Gas Cooler (without Gas Neither Gas Cooler nor gas
Reheater Reheater) reheater

(new proposal from Japan side)

(alternative of Medupi FGD BD)

(original plan of Medupi FGD BD)

Outgo per | 3,149 million ZAR / 30 years. 963 million ZAR. Original case
o | 30 years | (27,396 million JPY/30 years. 1 | (8,370 million JPY. 1 ZAR = 8.7
%D (D=A + | ZAR=8.7JPY) JPY)
O | 3xB+30x
0
Reduction | Suppose that the water reduction | Same as left Water consumption 200 t/h
of water | merit could be converted to water This is a “big” ecological issue to
consumpti | costs; --- solve in Japan
on fee per | Water  consumption  130t/h.
(6) units | Water reduction 70 t/h
(E) 6 x 70 x 24x 365 x 80% x 14
ZAR/N
=41 million ZAR/year
(358 million JPY/year. 1 ZAR =
8.7 JPY)
Reduction | NA If plant efficiency is higher 0.3% | NA
g of coal by (tentative) than original case,
S | Efficiency 4,800 MW /20.5 (MJ/kg) x 3,600
= | improvem X 0.3% x 24 x 365 x80% x 870
ent per (6) ZAR/t
units (F) =15 million ZAR/year
(134 million JPY/year. 1 ZAR =
8.7JPY)
Reduction | 1,230 million ZAR. 1,680 million ZAR. Original case
of (10,740 million JPY. 1 ZAR =8.7 | (14,616 million JPY/year. 1 ZAR
operation | JPY) =8.7JPY)
cost per 30
years
(F=30xE
+ 30xF)

L JICA FRAERNC TR




Treated Gas :S“ o ;-{ to Stack
(53%C) / (90°C target)

s A

FIn Tube # /
Untreated Gas / to
(145°C) = =>pbsorber

In Tube
with SB. / /

Hi L JICA SRR THERR
6.2-1 BUF{tm®md/ > -1)——% GGH VAT L




1 with SB. B
() Condensate Pump 7
‘ (Bypass) ( ‘

‘ to L.P Heater

. I
> ﬂ:ﬂ:ﬁ:ﬂj__’:] ‘ Non-Leakage GGH system
EFD:EH:F\‘? -~ (Gas Cooler system)
HPE HPS P4 (]

(BFP)

B JICA FRA R TERL
X 622 /2-)—U% GGH VAT LA
6.2.3 [EMDEAfTHIRE
Q) HAT—F =BT DR L Rk
1) BEI A MW (BRER I 2 FERER)
BEARRFOAT 2 a 212 LiE, Eskom [EWIREE D FHitlc 7 A FRINEER & iR &35 T
ETER, BTSRRI ORIFIE W T ANERONFIENND Z LR D, AT

2 FEIC BRI 2 F CIOm A S NECCIREIN T L2 U istto 2 2 S TH > TR
RTIEARV)TH Y | FEZE LD ) VbR END Z &1 5,

Z DG ETEZENGE LI AT EE T I A L h | RO EOI A F Y
—Z LITHIRICRET D Z LIRS LD,
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ZOMDT I AL I LOBGEITIE RE T
WHDDEEMED I X MER(AZ v 7 LA vk
B D) DEZEUTEE B> BT TEBATNICE T
D AMREMEDS & D JZEH 1 22 b OZRR O BB
INERG I OBLE D IO BB A B A R
PR JEZED D OFERME I A N ORI IZFE
FTN D8R0 BARCIE R EICH D TRRVVE
BEEZTIRERS D Z LItk D,

OB EXT I A X %S oE RS &
BT HOT, BIROBEABEK L IDF & fETd
ZHEAICZOBBEL TEIRETH D,

2) I A MK EROBREERNED T A
= 7 DIRJE)

Eskom 2 KAVIFMEZZNHE OBER D 7 4 =
713 48~145°C DLWV 2 H R—T& 5% &
DZELThDH, —hH. WENE@ET DY A
DIREEIL 50°CLL & 720 EHEES N DH DT,
eI 2 MK DMEOBEOMBITIA L2
|

Hi L JICA AR THERR
X 6.2-3 MBIERI X FBREZFDA A

—_—v
3) JRIZ Xk DR
Eskom [ XK DRI ITEERI OB LA FF - TRV, KR T 7 U D EEA IR O BEFEEN B
ZLIZRLAE, AROIMNEEARBEZIEEFINODIKD 1% TV Z i3 Hr o728
7 7 U BIZFFLIFY Bskom 23S LopHT Lc & 2 AT 7 U BFERIRIK DG DIE D
ISEEREME MR o7, AlD, RO (AROFBEH TOH AT —TF—0) BEFELEEhEE
HAFTREREA] S IXEH CE DRI L 00 9 5, BRDIMERDIZD DTN D,

4y HAT—T—DNLE DK

A H | KRR EP(ERUEES)IL A A TR b —RIICEH ST\ 5,

KR EP(ERREEI)IIH R S, SOV VEIRERICE VR L EL L TND,
ZHUTARIR EP £V & EP @ BIRICH A7 —F — % AU TH AR Z 1= L7 AKMKIE EP ©
E9 DELCANENRRNTZOTH D,

AT —Z =D ED B 2 6.2-2 [ZR-T,

IHIZ, No2 2=v F & NosS 2=y MIUIHKEXEBOREN & Y ERIEEEL T D720
DI V=T 7 REMEZTORFEET D,
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0T-9

#6222 KEFF RATLERIKEFF SR TFLDLEER

PFA material GC located at
downstream of PJFF
(Low Temp. FF)

Steel material GC located at
downstream of PJFF
(Low Temp. FF)

GC located at upstream of PJFF
(Low-Low Temp. FF)

Image Case-1; Refer to 6.2-4 Case-2; Refer to 6.2-4 Case-3; Refer to 6.2-4
Flue gas is cooled by GC to around 90 C° at downstream of FF (at inlet of | Flue gas is cooled by GC to around 90 C° at upstream (inlet) of FF.
FGD).
Lifetime Erosion No issue (Few negative impacts regarding erosion.) No issue (Few negative impacts regarding erosion.)
(Wear); Erosion of GC tubes will seldom be seen because the dust (fly ash) | Flue gas velocity is one of the major factors to consider erosion in high dust (fly
concentration in flue gas is very low. (deducted at upstream of GC) ash) environment.
Ash erosion in GC can be avoided by sizing GC to be appropriate flue gas velocity
and shaping to prevent drift.
"." Erosion o< (Flue Gas Velocity)*
Corrosion & It causes pressure-loss increase in GC | It causes pressure-loss increase in | No issue (Few negative impacts regarding corrosion & clogging and/or plugging.)
Clogging rapidly. GC rapidly.
and/or Great care of water washing is | Injection of limestone powder at
Plugging; required. upstream of GC can be considered
as a measure to prevent corrosion
and plugging of GC.
Maintenanc | Pressure loss Periodical water washing is required. | Periodical soot-blower or steel ball | No issue (Few negative impacts regarding maintenance.)
e In Europe PS case, water pray washing | cleaning is necessary frequently. Pressure loss might rise gradually during operation, however, periodical soot
is necessary 4 to 6 times/day. If pressure loss increase, even | blowing can regain almost original pressure loss.
If pressure loss increase, even | washings carried out, GC shall be | The accumulated dust on GC tubes/fins is easily blow down out by soot blowers
washings carried out, GC shall be | necessary to shut down for full | without GC shutdown.
necessary to shut down for full | washing.
washing.
Modificatio | Measures No issue (Few negative impacts regarding maintenance.) No issue (Few negative impacts regarding maintenance.)
n of | against Pressure loss increases by installing GC will be lower than 0.9 kPa. Pressure | Pressure loss increases by installing GC will be lower than 0.9 kPa. However,
Equipment | pressure loss | losses at original flue gas system will be expected, FGD and spray nozzles | existing IDF can accommodate pressure loss due to introduction of FGD and spray
increase are 5.0, 1.53, and 0.50 kPa respectively. nozzles, and GC without modification of impeller/blade.

It means that total pressure loss is 7.93 kPa (= 5.0+1.53+0.5+0.9), plus some
draft loss margin by fouling factor.

Since the capacity of IDF is 10.18 kPa, existing IDF may be able to
accommodate the pressure loss due to introduction of FGD, spray nozzles
and GC without modification of impeller/blade.

At the same time, flue gas temperature downstream of GC is lowered to 90 C°
from 145 C° and thus actual gas volume is decreased and it will reduce flue gas
velocity and draft loss between GC and FGD only in 13 % (= 1- (273 + 90)/ (273
+ 145)) and help IDFs capacity.

It means power consumption of IDF will be reduced compared with the low temp.
FF system.
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Replacement According  to study report, | In Soma-Kyodo PS case, | In Hitachi-Naka PS case, replacement of bundles is necessary with interval of 10
replacement of bundles is necessary | replacement of bundles is | or more years.
every 6 years necessary with interval of 10 or
more years.
Other Waste Water Treatment system to treat | To prevent corrosion and plugging | Reinforcement of Heating system of FF may be required.
measures washing water shall be considered, | of GC, measures to inject such as | The lowered inlet gas temp. might require to reinforced heating system (such as
against which should accommodate waste | limestone powder at upstream of | by low pressure steam heating) of FF ash hopper zone to maintain FF ash fluidity.
corrosion, etc. | water with low pH, high temp. and | GC can be considered, if
some fly ash. necessary.
Introduction No need Needed, if necessary No need
of limestone 2.0 Mil. USD x 6 = 12.0 Mil. USD
power
injection
system
Water Needed No need No need
. treatment 0.3 Mil. USD x 6 = 1.8 Mil. USD
Additional system
cost Reinforcem | No need No need Needed
ent (by 0.1 Mil. USD x 6 = 0.6 Mil. USD
steam) of
heating
system of
FF
Recommended.
. This system is expected to have less additional costs and has few negative impacts
Recommendation

from aspect both of erosion,
costs.

corrosion, stable operation and less maintenance

APH: Air Preheater,

HiL: JICA i TR

PJFF: Pulse Jet Fabric Filter,

GC: Gas Cooler,

ID Fan: Induced Draft Fan
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BROFEE

With decreasing lower than dew point, SO3 mist is
condensed. Because they are in less dust conc., SO3

PFA material GC Steel material GC GC located at upstream of PJFF
located at downstream located at downstream (Low-Low Temp. FF)
of PJFF of PJFF
(Low Temp. FF) (Low Temp. FF)
At APH No issue (Dry)
zone; The gas temperature is higher than dew point.
At FF/ESP | No issue (Dry) No issue (Dry)
zone; The gas temperature is higher than dew point. SOs mist coated by dust come, and is caught as dry

Though a part of SOs is condensed at the cold end dust.

of APH element, the rest of SOs is still vapor phase | As described in below, the dust is completely “dry” at

at FF zone. Therefore, the dust (fly ash) is FF zone though operating temp. is around 90 C° (lower

completely “dry” there at 130-140 C° and corrosion | than acid dew point, but higher than water dew point).

at the FF and/or clogging of filter mesh can be In semi-dry FGD system, the operating temp. of the FF

prevented by maintaining temp. in the FF more is around 80 C° or sometimes lower (even after

than acid dew point. considering some margin to water dew point), but this
process is practically and commercially used and still
clogging issues has seldom been reported.
Thus, corrosion and/or acid smut will not occur in or
after Low-Low Temp. FF when the design concept of
FF is similar to that of Low-Low Temp. ESP and/or FF
for semi-dry FGD.

At GC Issue of plugging of GC surface (wet) No issue (Dry)

With decreasing lower than dew point, SO3 mist is
condensed. Because they are in much dust conc., SO3

mist is NOT coated by dust. Wet SO3 mist adhere

mist is coated by dust. those adhere GC surface,

GC surface.

At downstream of the FF, the dust content in flue gas
is generally 10 mg/Nm? or lower. In case some SO3
is contained and the flue gas is cooled down to 90 C°
simultaneously and SOs is condensed to be SO3 mist
without dust at GC zone. The dust with SO3 mist will
be in “wet” condition, and those SO3 mist may be
stuck onto GC tubes/fins.

however not so much.

There is much amount of dust in the flue gas at GC
zone in comparison with the SO3 content. When the
flue gas is cooled down to around 90 C° at GC, SO;
is condensed at acid dew point and it is captured by
dust and then removed at the FF with dust as shown
in [X| 6.2-4 (Case-3). Rich dust particles will
adhere to the surface of SO3 mist particles, and then
SOs3 particles temporarily become no more adhesive
nor sticky. The SOs3 with dust is still “dry” condition
due to high D/S*. In “dry” condition, the
accumulated dust on GC tubes/fins is easily blown
out by soot blowers without GC shutdown.

GC: #7127 — 7 —(Gas Cooler)

Case-1 & 2:
Dedusting 2 GC

Dust

fe W 8

H L JICA FA NI CTHERK

A little Condensed / Case-3: gOH?enf‘ed / Rgetr:%veti
Removed Captured on i aptured on wi us'
with Dust Dust GC 2 Dedusting Dust !
SO, ! E Dust SO, ;
| —t \\h";z-_‘x /—:ﬁ |
62-7 HRY—S—TORBOEREVOETIL
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AT 2 B TPS &£ BEKSIFEBHTTO DIS OB %K 6.2-6 (TR T, AT = B KIIFEEN
TiX, b L, HAZ—F— PIFF ORIEBHIHRESIND 2 biE, BRIIRAE L2 VEE K
JIZEEAT A WNT B IZZF N2 10 4200 B F 713 BE odgiiEix s L TR Y BB GA e
BEE BN EAFEF LTV D, 7B, AT = B TPS OFEEREITIE R OB AN DS
BRNFEFTLY b LEEMH D,

7el2 L, HAZ —F =73 PJFF O#%BICERE SN 555113 SOz 1TIIRAEIZ 72 2,

HiH: JICA A I THERK
X 6.2-8 AT1ETPS ESEMNARERMTO D/S EDH|

* 6.2-4 SENNFEERMOARMEIRK

Reference plant A Reference Plant B
Producing Area South Africa N/A
Commercial operation 2000 2013
Capacity (MW) 1,050 1,000
Gas Cooler inlet flue gas condition (Actual measurement / Design condition
Flow rate (Nm’/h-wet) 2,844,000 / 2,939,000 2,900,000 /2,721,700
Temperature (°C) 146 /140 125/132
H20 (vol. %) 7.9/8.7 8.1/79
SOx (ppmv-dry) 384 /875 390 /406
Dust content (g/Nm?3-dry) 15.05/18.7 8.6/14.38
Ash properties (Actual measurement / Design condition)
SiO2 46.6/39.5 69.2/76
ALLOs 31.4/32.7 15.3/17.5
Fe20s3 233/43 22/45
CaO 8.52/11.5 1.5/04
MgO 1.67/2.1 0.69/0.35
Coal properties (Design condition)
Moisture (%) 10.3 9
Total sulfur (%) 0.7 0.5
Ash (%) 15.9 15.9
Cl (mg/kg) 300 N/A
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6.2.4

VATLAELY, V=T U Y E

—fEERT D Z LN TH D,

“EPC” (Engineering, Procurement, Site Construction)

EA. ZLTHBIC Lo IR THEETE

L2 L7223 5, Eskom [, 2014 4F4EF, ARFHEL 35 OffiE v r—ic7ny=7 h
B LT m, Z D% Eskom IE, 35 %y F—U A FHRR LTI /Ny r— I AT

Bl
(2) IREEE

Eskom 23 fHA72 8 L2 DX r — Vit & 3 6.2-5 I2/RT,

iR Eskom 23ET LTV 53y 7 — 1%, Eskom ([C X VEET 7 U A [ENTHESE
FEWEB SN THIOONEZLO L HESINS, i,

CPI(EGD)CP2(fJKA I N ERBRANI T o ADT#H T av A5 TH Y . MEEZ T

BT A DA TRETH D, 7. BT 7 VU HOBRI 7

fBb, Hiihefd

HEENRBALDLWNWZD, EP(r V=7 U v 7 LlEINHERR ) & COE %R -m
77V BENE) SIXHEITAEZENREE LY, 29 LIy =V 5EI0TEHZ oW
C. Eskom & OWEOER., AEM KON IICA >6 0% % Eskom 1L TA L7 GEMIX

+6.2-5 Eskom IZ&KB/N\vH5r—IF&

1EH

el

P-1 Absorber

Eskom Engineering, Eskom Procurement, Eskom Construct

P-2 Limestone Slurry Preparation and Gypsum Dewatering

EPC (International)

P-3 DCS

EPC (International)

P-4 Electrical

EPC (International)

P-5 Water Treatment Plant

EPC (International or Domestic)

P-6 Rail, Limestone Supply and Gypsum Disposal EPC (Domestic)
P-7 Civil Work for Rail, Limestone Supply and Gypsum .
Disposal (Liners, PCD’s, Storm Water Management) EPC (Domestic)
Batching Plant (under investigation)
Site support, Project and Engineering Services ODC

Total

Hi i Eskom 7> 5 OIFHIZ EES T JICA A TYER

Limestone Slurry EPC
Preparationand

Gypsum Dewatering

Eskom Plan JST Proposal
P-1 Eskom Engineering CP-1
Absorber Eskom Procurement Absorber, Limestone EPS +TA
Eskom Construct Preparationand
Gypsum Dewatering
P-2 CP-2 Eskom

Absorber, Limestone Construction
Preparationand

Gypsum Dewatering

EPS: Engineering, Procurement and Supply, TA: Technical Adviser

Hi i JICA FRERNIZ THERR
X 6.2-9

Ny r—S DR
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6.2.5 Jaoxy FIFE
() 7>z FIEOEK
2 %), Eskom (% FGD B OAGENLREIRE CO7 a7/ M TREZ/ERLTEBY .,
ZIUTIE 35 Ny — VI ST REIER G, SR NSRS EN W, L
LN, ARD LB RNy r— OB & RFICTROBERSS LTW5,
Eskom (2 X W ER S 7= TREA R 6.2-3 (T, BRRIZH1DEK % 2019 4 11 HITH
AEL. 2020 4 1 HICTEZBMT 5, 6 SHH O FGD OpdEfRIE 2021 428 H & 720 |
FGD & %G1 H 1.5 FEmbd & SN TW5A,

< 6.2-6 Eskom ICK YIERESNT-TFE(2017 £ 3 ABKR)

HH g
Overall project execution packaging strategy developed February 2017
Environment Impact - Specialist Reports review complete March 2017
Environment Impact Report - draft report (DEIR) July 2017
Construction contracting (document finalisation and signing) September 2020
Construction begin Octorber 2022
Commercial Operation U3 FGD February 2025
Commercial Operation U4 FGD February 2025
Commercial Operation U2 FGD September 2026
Commercial Operation U5 FGD September 2026
Commercial Operation Ul FGD March 2028
Commercial Operation U6 FGD April 2028

HiE: TICA SRR THERE  (Bskom 7> B3 72158 EES = 1ERL)
6.2.6 WHEITNEHE
HEAERHTIX, UTFDO L iz _RTWn 5,

CERAH ONAEZE OHRRITEEARRIC Eskom FEHES L IFFET 7 U B EHEICE SN TR SR
TR Hgvy, 7272 L, Eskom BHES L IXMT 7 U W EEOWTR A TE W
AT, REEEAFERT S, b L, REERELZHEATERWEEITIKERES L IEE
PRIEMER T 5,

FEARRRFHTHE 9 5 & EECHAE 24 LR LTV 585, FGD OYERERAERER O TIEIC S
WTITHE L TWhewy, & L, Eskom 23H & FGD OMERERAEE T 5 DO ThiILX, MERELRFE
RBROFIEIZOWTHEL TV TH, MRV, LavL, b L FGD BB ICHERERAE
S LG EITIE. ASME 72 £ FGD OMERERFERBRO FIHAZHIE L T RETH 5,

JICA FAEMIIMEREREERBR O FHix L LT ASME @ PTC40-2017 Z# AFfLER T+ %
HWHTARXHKOEITETT A L a5,
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71
7.1.1

7.1.2

AREN IS ER D A &t

M7 7Y hOREhis

A7 7UNDERERODETELEESE
JICA AEMIFBHEELOEKREZBEL T, AFECETLIHET 7V hOHGEHREL

779
—o

MR EEIIUTO LB,
£71-1 ERELE—

No. Company Name Main Agenda
1 AVENG Construction for TPS
2 GROUP FIVE Construction for TPS
3 Stefanutti Stocks Civils Construction for TPS
4 WBHO Construction for TPS
5 ACTOM Steel Production for TPS
6 A. Leita Steel Steel Production for TPS
7 Murray & Roberts Steel Production for TPS
8 Tubular Steel Production for TPS
9 IDWALA Limestone & Gypsum
10 PCC Limestone & Gypsum
11 Afri-Roads Gypsum
12 Marley Gypsum

High:  JICA FRZEMIC TIERR

M7 2 hO@EEmis

(1) —xiE®

P77 U BT D HEEBEERT, 2009 FELIFE Z OFERPABUC RO TV S BB
59, EHMER EBBEREICES LTS, ZOERD 924t T2 5, WBHO, Murray
& Roberts, Raubex, Calgro M3, Group Five, Aveng. Stefautti Stocks. Basil Read. Esor (%5
77V H CEBERMLEE HO TV D, BREKT I 2todigifitkz X 7.1-1 1277,

Eskom, Transnet \fZ (NZ Sanral |2 & 232 X 7.1-2 12”7, 3 3 EFIZIBV T, Eskom
%G T NHIARZE O BIBIE 2K T 100 Bil. ZAR T %, AHTHRM O 3 H DO K473 Eskom,
Transnet M7 TNZ Sanral (South African National Roads Agency)IZ X5 6 D TohH 5, Eskom D
2016 DX HE 57 Bil. ZAR Th %, ZEETIZ, AWM DRI 258 Bil. ZAR TH
s

TRFX—IPH X EEK 713108 F, BE, TR =200 5 3 H IFEE M

2D, 2016 FREROBEIL 2010 4FITHRT 25 L 220 TN D,
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713 IRILXF—BEEREEZICHNDZH (B Bil. ZAR)
#7122 KFEZRSHICKYVEHIN-EREXICBTAIHA)RY

Challenges

Actions required by industry

B-BBEE and Transformation

Transformation is a key challenge in South Africa.
Despite significant progress since the establishment of a
democratic government in 1994, South African society is
characterized by income and social service inequalities.

Proactive monitoring of compliance
with B-BBEE codes and employment
equity targets as well as changes to
legislation are imperative in the South
African construction industry. Timely
transformation strategies (or
compliance planes) should follow in
order to remain competitive and
achieve transformation goals.

The transformation commitment in

the  October 2016  settlement
agreement clearly indicate the high
importance attributed to

transformation by both Government
and the industry.

In 2007, the Department of Trade and Industry released
original B-BBEE codes, Nine sectors, including
construction, have their own codes and the Construction
Sector Charter on Black Economic Empowerment was
issued in June 2009. Compliance with the Charter by the
industry is seen as not only society but also economically
imperative.

Construction companies increased
their participation in discussions
about the new B-BBEE codes while
adjusting business practices to be
compliant with new codes.

In May 2015, the new B-BBEE condes were gazetted.
The amendments to the codes significantly changed the
manner in which companies’ B-BBEE status is
calculated, increasing the number of points required to
achieve a particular level. On 4 March 2016, the Minister

Other strategic responses included
various empowerment programmes, a
focus on management control and
skills development, other internal
initiatives and headhunting.
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of Public Works, Thulas Nxesi, convened a high level
meeting of construction industry captains and principals
with the vies to mapping out an urgent way forward in the
finalization of the gazette of the Construction Sector
Code.

Non-compliance with employment equity could
negatively impact companies in the following manner;
Reduce their ability to win tenders;

Increase the likelihood of client sanctions and sanctions
from the Department of Labor; and

Increase the possibilities of penalties being imposed on
South African projects.

Health, Safety and Environmental Sustainability

Construction is inherently a high-impact and dangerous
industry. Any major incident, while a tragedy in its own
right, also has implications for the reputation and ability
of the entity involved to procure work in certain sectors.
The construction industry has a less than 50 percent rate
of compliance with health and safety standards.

Health, safety and environmental
statistics have improved in recent
years. However, this needs to be
monitored, and reporting of statistics

Industrial Action

Ongoing industrial unrest in South Africa continues to
cause project delays and disruptions, affecting safety,
productivity and profitability. It also adds a further hurdle
to the decision-making process for investment in new
capital projects.

In order to mitigate the risk of labor
unrest and prevent significant project
disruptions and delays, open
communication between unions and
construction companies to monitor
and resolve potential labor issues is
essential.

Strikes have reached a new level in terms of number,
duration and violence and have inflicted significant
damage to the economy in both the short and medium
term.

Strike mitigation plans must be put
into place, proactive labor relations
strategy with allowances in tenders
for labor unrest.

This has had an impact on both project and business
performance. The recent wide-scale and prolonged
industrial action has placed pressure on the underlying
contractual relationships.

Proactive engagement with
communities  prior to  project
commencement assists to manage
expectations.

Liquidity Risk

A lack of sufficient working capital increases exposure to
liquidity risk. This may negatively impact credit,
acquisitions and growth opportunities.

It is essential that cash-flow
requirements over the life of a
contract be considered at the
tendering stage, together with robust
working capital cash-flow
management.

The negative conditions experienced in the economy has
contributed to the liquidity problems experienced by
construction companies as well as the significant cash
outlays required for new projects.

Close monitoring ad management of
outstanding claims and project
overheads and tougher debt collection
measures are also essential to to
mitigate liquidity risk.

Talent Management and Staff Retention

People are an entity’s most important asset, and various
specialist skills are requires to deliver projects
successfully. South Africa’s construction industry has
grown significantly in size over the last decade, resulting
in a skills shortage in the industry at all grades.

Loss of skills and expertise affects the ability of

A remuneration policy focusing on
performance and the retention of key
talent is essential for the sustainability
of a business. Regular succession
reviews to identify potential talent
retention risks and career planning
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companies to successfully complete contracts and
undermines expansion. Growth strategies place high
demands on companies to maintain appropriate
leadership capacity, and this has been a continued focus
of 2016.

strategies should be undertaken, as
should in-house training, promotion
from within and development
initiatives.

Growth, expansion and operational performance

Growth in the South African construction industry has
declined in recent years due to;
+ The decline in business confidence and the volatile
labor market;
Government’s reduced spending on infrastracture
projects;
Competition in the industry, which has continued to
drive down margins;
Limited expansion into new markets, which has been
hampered by volatile commodity prices and
exchange rates

In order to address the risks posed to
growth and expansion, companies
need to;

Focus on effective contract
negotiation on equitable terms,
and efficient contract
management;

Align capacity with planned with
SA Government spend,

Focus on gaining a competitive
edge in the market; and

Explore growth options in new
and emerging markets

Poor performance has also been concern. Due to the
competitive nature of the market, combined with skills
shortages, places pressure on companies to deliver on
projects.

The implementation and monitoring
of project management procedures a
policies over the life cycle of a project
and the assignment of accountability
are imperative in mitigating the risks
posed to project execution.

Poor execution of contracts results in margin erosion and
losses. This includes the risk of poor quality control on
site, which results in rework, increased costs and delayed
delivery of contracts.

Increased focus on closing out loss-
making projects, improving
efficiencies and productivity.

Macro-Economic Environment

Continued poor economic performance by the South
African economy has had a negative financial impact on
business and their operations. This affects business and
investor confidence and limits for capital projects and
infrastructure.

Maintaining key stakeholder
relationships in order tto assist in
winning of new work in this depressed
cycle.

Tender Risk

There is inherent risk in the tendering process as it
requires educated and highly judgmental views to be
taken on pricing, mark-up, geological conditions, and the
quality and availability of materials.

To mitigate tender risk, extensive
tender risk assessment procedures
need to be undertaken at the tendering
stage of each project.

There is a risk of bidding for and winning contracts on
onerous terms or under unacceptable commercial
conditions.

Experienced estimators should be
involved in contract pricing, which is
to be subject to review by senior
management.

Legislation and Regulatory Compliance

Non-compliance with applicable legal and regulatory
requirements may lead to reputational damage, penalties
and fines and may impact the entities operations. The
increasingly complex regulatory landscape requires
entities to meet new regulatory requirements and
stakeholder expectations while supporting performance
objectives, sustaining value and protecting the brand.

Compliance with regulatory and
legislative requirements is imperative
in preventing loss to a business and
maintaining a company’s reputation
in the industry.

HidiL: SA construction 4™ Edition, pwc
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(2) 423D CIDB %%

7 7 U IR pE E R BLZE 5 25 (CIDB:Construction Industry Development Board)73 &
%, CIDB %, CIDB {%(CIDB Act 38, of 2000)|Z £\ TR S 74k Td 5, CIDB D&
FNX, 7 7V ORFFESITR U TREBREEN LY LWEBREHEE, (RiETH52LTh
%, &V bIF CIDB I, "ExHEDE b, BRIOBNIRAIRA 7 TR, EREFEDFE
fRE, Rt 7 ¥ —O%E, HERROBEEZHELE LTl bizun,

FEIZOWTCELE N FEERHHZ B2 (NHBRC: National Home Builders Regulatory
Council)2M I L TV B 7212, EEEMIEL CIDB OJFEFEIHICE T2\, DFD, A
B OFEET 0 Y =7 N EiHA > TV ERSIIE, Bikatho CIDB BERITREK L 72
STHEW, LN L T RTOREHILCIDB BRI T 0P =7 BT I LEND D,
CIDB &kIZIZARIEFI D 200,000ZAR YA LD 7 u P =2 b, BREIECICEAMREED 10
Mil. ZAR Ll b7 vy =7 MBS Tn5, BREtho CIDB %4&ki% CIDB iED
S(AENC E VR ESNZHIETH Y . CIDB I[ZAMERMEA 2 i L, SRS RED
RAEIZE T 5 HIE TR A XS T 2Bk E OB A ZR L TWD, ZHIEM7 7Y
T CHREER AT & o TOME— DGR b AT HIE TH D | A0 THICSE A
WET 2T X TCORFRSIL, EEERSE AR ZIRET 5 DA FiiattE2 R\ T,
CIDB |28k L 72 1T 3T e H 720,

CIDB #§klE, B -~7c7 vy =y MIEDSERBEOREINIIL U TER 1 b %R
9 D9 BEFEIZHHINTND, EROFRIEMEIIR TI21TR-LTCEBY TH D,

BRER LI TN DOFIEE 1T L o T, KEWR Y A7 A MERRD H D, BIE
FlI, BEITEDNWT, ZELTEEMORBNI A RT Z LN AR R ET DAL RET D
ZEMARETH D,

XTRRAIZ, CIDB %54k 3 7 D55k 9 OB, B SIS EN 25EH T 57200
W, WONS, (EEOZITHEN 2 AT 5 FREOFENE, B 2 X520 i i
WEEFA, 2T 2 ek BTV D,

CIDB il 1 O CIBD BERD R D 80% % (5O TW o3, 20154F 6 A %
TIZZ DHERIT 8% F T EMN -T2,
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#1713 BRSO CIDB FHFIFIEE (BAL: ZAR)

Grade Maximum value of a contract Largest contract completed in the past 5
years
1 200,000 No requirement
2 650,000 130,000
3 2,000,000 450,000
4 4,000,000 900,000
5 6,500,000 1,500,000
6 13,000,000 3,000,000
7 40,000,000 9,000,000
8 130,000,000 30,000,000
9 No limit 90,000,000

Hii: STUDY OF GRADE 1 CONTRACTORS, CIDB

Higi: STUDY OF GRADE 1 CONTRACTORS, CIDB
714 BFHFEROBHFSHLOHK 2015F7 AKR)
1) AVENG
AVENG I3, EICHRBIOUOEALHERICEALZENZEZHORMLTH S,
AVENG ([ZIZ S S ERHM, T2bb, daii, SuEimm, ShEinm & 8 & g

ZA% O BB 2 LT\ b, AVENG [ZITRE Z1TH3MbLH Y, AT 28807 v
LTPS 7Vuv=7 hCEAE LF4 Fhi L7,

AVENG |3 FIDIC Vv R7' w7 Zhfd, FIDIC A =vu—7 v 7 OFBRI D 5
2) GROUP FIVE

Group Five I%, ZAk7ciax, tEamAEERE LN SN — X7 v —7 L EER 72
AR FAE DPLRIT N, =) — &ty ApE AR 2 1295, Group Five IZIZLL D
N H 5, BE T H & RGN, =% VX —8kEF (B - A T R) | EK - TR,
FREELE D D D,

Group Five I, Stefanutti Stocks, WBHO & Basil Read ® JV (2 T2 > L FGD (ZH Y #HA

2o TOWVIE, A—EUNTAREA T—= AT AOERTHEIZLED > TS,

ZN—F51ZFIDIC Ly R7 v 7 Zk@mLTEHEY ., CIDB OREBRL H 5,
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3) Stefanutti Stocks Civils

Stefanutti Stocks (X7 7 U Wik KO T AREZSHEO 1 > Th D, HHIEET 7V D
ARSI FTIC B3 LT b,

Stefanutti Stocks (ZITLL FOR G 03H 0 | HEW), 18K & AR TH, HE 15, @8 1%,
BT T4 ThD,

4) WBHO

WBHO (X, M7 7 U W KOEARERSMD 1 5 TH %, WBHO I[ZIZLL FORI A H
V. RRETE, ARG ERK - EPALERERD D,

WBHO (%, Stefanutti Stocks, Group Five, Basil Read & JV I(ZTZ > L FGD (ZHU Y fHA
72, WBHO 147 & L FGD O LR EZITV, £ D & EF%EHT FGD OE¥IC 53 7a itz
FF Andile Sangweni (Z & » CTiTbiiz, 7 ¥ L TPSIZIE, 3 2D=2=v k (1~3) L&Y
D3OD=Z=vy L (4~6) ®D2ODFGD 77 k&5, WBHO 1L, AF74 K (RVU v
T F =0T EERHOWCTHRA T =T ADY 7 by 7 Nl LTz, RA T—D
Z g FEHIL, B SLO FRE 24k Murray&Roberts (2 &> CT{Td47=, WBHO (%, H L 1
FOFKTHIUL, FIDIC Ly K7 v 7 Zhfte, £72 NEC ORRBRb H D0, ZOHKH# A
TR VVEBEERENE D,

(3)  BNEHR
1) AVENG

- Aveng IIHLLHFHMAH Y . FM7E LEIFTHKI 200 57 RTh D,

- Aveng |ZBIfE Majuba ($k5E%E(K~" 2~ =7 k) TPS T Eskom DfLFE% LT\ 5,

- Aveng BUEESMIL, SRR TALN T, SR L OREARZIRELL TV 5,

- Aveng [ZFGD Ot AR TLHELXT LN EZAT 5, 7 L TPS TOERIMEHIL, FHU
SAOJEIIEZ (BOP) EAiBIGAIEE S AT L&Y LT,

- EARFEREREIL T RE~17TRETH D,

- B TORERIRIZ OV T Avenge (%, Sasol / Eskom / Mines 7¢ & D FEEH) 72 355 M3
H5,

2) GROUP FIVE

- Group Five I&, 10087 > RZ B2 57 vy =2 MIXISATHE,

- Group Five O#SHBELE L, KROROME, BIES W -diiEEy . &5, Bir, 8
fhiarzV—tefliotear s ) — MEEMO THEEIT-> TN D,

- Group Five (X, EFio X 5 ITAENERFHCIRIEFESE L, FGD (ZxF L+43 72 i) 21 2.
TV, 7L TPS TOWL DD EREREIE, 22m s (ACC) TH Y, 120
ADACC DXNEZEAY v T 74— 7 THEM Lz,

- EAREFFEIXTR~16 R THS B Th D,

- REXHBHIIMEFEEZ Ly, EEOITRART L » Al 2 Blo A HFEZT
HZEMTED, LLET 7 U OG5 EEL, BHAY v 7R# 2 LN TED
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3)

4)

RO EEH L, Z<ORELZELEL TV IO THEENLETH D,

Group Five 22 4x%, F7@ e 2f/EiE (OHS %) 1Xit-> CREBHLFHETH S, ik
EDOLREFENEPHER SN TWD Z L MFENEFETH D720, D TTEHE FIEIC
FHAIAEN TN D,
Stefanutti Stocks Civils

Stefanutti Stocks 1%, FEATER O EZFOLARER DAL TH D, O I KB
TARTHESYZ U TPS TOML LHE % FhE LT,

WHlX7 vV TPS DIV DY — RKN—hF—THY | JV OEE A /3—|X WBHO,
Basil Read, Group Five T 5,

Stefanutti Stocks |ZHfETT_XRTCEIHZ D EARERSHTHD, HHITF¥TV—7 L —
Y, Ay U= RCT FTvrEBALT0D, RATORRDZ L—F
150,000t #FFH LT R8I A2 FF> T\ 5,

Stefanutti Stocks 1%, HoT3E0 58, PVCGR U ik v =/1), HDPE(EHEER Y —
FLNEBAL TN,

FEITEH @ Stefanutti Stocks 1X7 L TPS DV — KX— ~F—THY ., JV /X— |
7 —I1ZX WBHO, Basil Read, Group Five TH 5,

FERTIBRFRNZ 7 Bp~17 BF T 30 0 DB RBIFH Z & A £ 3, 51213 55 Rfi] )
FEE RN D5, HIEANOAMR 7 H~17 B =9.5 Bf#], +WEH 7H~13#F =55
K TH 5,

TEEIXEA 3 BOLER LoM#i< Z LA TE P, HEBIC@ Z L3 TE 2,
PLHITFIS T, FREL LTHbhD, e 7T A%, B 5 BERICESH TN
FHUTZR B, L LT 7 U I OG7EEL, BIMA 2 v 7 RE 2 LB TED
RO A EH L, < OFEELEEL TWDDOTHEERLETH D,
BrRFL, BB L TELOEETHD, 7L TPS Ti, 9000 KFH o MEF
A Foek L7,
WBHO
WBHO (ZI3@e T3, TRREF EE - EARLERD D,
WBHO (Zi%, X TCoar 7V —FLHE, BRLFLBRTHE GRETFHE, 727
7V RTHERE), BRTHEOELESET L RTHD,
WBHO 7 /b—7" RMS (WBHO Frf1) (. S@nT MM Lgkia 27 U — kot
HEATH D, BHASL CIEBR LD, WBHO 3By F 7T M EkiE L,
B 77 4 Y OB ZREAT D,
WBHO (%, EfEd X 512N 7 — 712 TEfE L FGD %F L+ 72881 & 2 T\
%o 7L TPS TOERIERIE., WM Da 7 ) — L L Z=2hkiEs (ACC)
DaryY—hFLHETHT,
ARG ERERENL 7 FE~17 BT 45 DB B L /MR H 5,
WHIZIZEEEZ L2, 7077 20300 5 BIZEKSW TS, LREHIIEEDEN
ERDRTZOIC, R 3 R ZERTES, LrLET 7 U hom@ikix, 5
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MR E TPME< Z &N TEDLRHMOBEEHRL, ZOERELEIELLTWVWLOT
EENMLETH D,
- WBHO Tix, 7y ZefElk (OHS k) ITES& | BeENKEBLEFHTH DL, RO
REEDD Z E PN R T T D, EEEETIEE (SOP), VAV TEARX
b TR TOMENRGELLE (PPE) LT U A OHS {EICHE @ LI &R H Ok
H)fEfr. Eskom OFHE TR~ 0, HMTERE ZBEL TWEETH D,
(4) BRID 7= b OERERE (SR

CIDB {Z X WAFRL S L7"BI 7 7 U W) DR DR 2" LT, “EaGREIC R
F 5 —{bD7= @ CIDB FEAEEIFIER G ORI )30 D AT IV TLL T DFEHER:
KA T 22 & 2HELTWD,

* General Conditions of Contract (GCC) for Construction Works as published by the South

African Institution of Civil Engineering;

* Conditions of Contract for Construction for Building and Engineering Works designed by
the Employer ("Red Book")(1999), Conditions of Contract for Plant and Design-Build for
Electrical and Mechanical Plant and for Building and Engineering Works, designed by the
Contractor ("Yellow Book")(1999), Conditions of Contract for EPC/Turnkey Projects
("Silver Book")(1999) or Short Form of Contract ("Green Book")(1999) published by the

International Federation of Consulting Engineers (FIDIC);

* JBCC series 2000 Principal Building Agreement or Minor Works Agreement published by

the Joint Building Contracts Committee; or

* NEC3 Engineering and Construction Short Contract, NEC3 Engineering Construction
Contract, NEC3 Professional Services Contract or NEC3 Term Services Contract published
by the Institution of Civil Engineers.

[ ARIZ L AUIX, Aveng |3 FIDIC @ red book % %4+, yellow book @%X.%ﬁiﬁi?) %, GROUP
FIVE L FIDIC @ red book {ZfEiL T\ %, WBHO | er%H:bm\ DEAIZIT red
book % #f#¢, New Engineering Contract (NEC)D#XER &, & B3, = %@*ﬁ’jjﬁﬁ T D=
DAMBENEDZ LTS,

(5) #sx=tto B-BBEE
HEERPEED S B Wik LTz &thd B-BBEE kA % 7.1 7 127”77, AVENG 13554k 3 DR
AE~WET DR EESIRTH D, GROUPFIVE 1%k 3 TéH %, Stefanutti Stocks Civils 1%
%4 ThHD, WBHO 1Tk 4 Th DM EH 3 ORIE~KET 52X BHLA TN D,

ik L7 _XCOtET 725, AVENG, GROUP FIVE, Stefanutti Stocks Civils, lff 8
(2 WBHO %, M7 7V 4 C< 354, AFLT B-BBEE 23 bk S5 alREMEIL 720 & )%
L7,

B-BBEE ZERDIEK D 7= OICHKIK THZIED 30% % Figl) T2 08N H H, AFLERIC
EEEIEHT 2 TEOBRMEET X TEHL NI LRTNE 2B 20nD ;mu?é
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RXTh b, B-BBEE DT &G 572012
B-BBEE % E2(B-BBEE Comissioning)(\ZHE(HT 2L ERH Y | ZOHE

33y Add, Tbb, B7 7 U CHEREICR D AFLL :727][1?“%.67‘:
A @ 3 7~ HLL BRI B-BBEE (2425 Ffe & 2 filta T 2 LE R H 5,

IZ. B-BBEE Dj ﬂ*%&ﬂ:(COmphance report) &
(S FFEAI
(2, AL

x7.1-4 BBREXEDSHEHREFED B-BBEE Fik (2017 £7 AKR)

No. Company Name B-BBEE score
1 | AVENG Level 3
2 | GROUPFIVE Level 3
3 | Stefanutti Stocks Civils Level 4
4 | WBHO Level 4

HEL A4 B DA & B o —FRIZIES VT JICA AR THER
(6) FE7 7V HDaR MERSEL)

BT 7 U OEAREREERE®Z2$ 7.1-2128 7, JICAFHZE M 1Z AVENG, GROUP FIVE,
Stefanutti Stocks Civils 3 ONZ WBHO (22 TS Sk O 2 4%38E L 7=,

GROUP FIVE, Stefanutti Stocks Civils 3 N WBHO (2 JauiE, EARMEEE O &L,
VEZEMERL & 337 (Task Grade Wage Rates Table)|Z L E S LT 5

x71-5 A7 72VHOLKREXERER (B ZAR per m’)

THH AVENG GROUP FIVE Stefanutti Stocks WBHO
Civils
Concrete Work

1) Concrete 3,500 | 12,000 to 16,000 1,500 1,100 to 1,300
2) Excavation N/A | (including N/A 90
3) Form Work N/A | Concrete,Excavation, N/A 150 to 400
4) Re-bar N/A | Form and Re-bar ) N/A 11,000 ZAR/to

n

N/A: Not Available
Hit: M7 7 U DOBERSENLDOL X2

(7) T 7V ORERTHIE O EE
TARIEEE O ESIT, 1EEBRESRE (Task Grade Wage Rates Table)lZ HLE STV 5,

PRSP REIL, 7 7 U W LRGSR A 2FE(SAFCEC: South African Forum of Civil
Engineerign Contractors), #%= & #4#(CEO: Consolidated Employers Organization), I L1558
F #H45 (NUM: National Union of Mine Workers), &% ONZ BH# 3405 (BCAWU: Building
Construction and Allied Worker Union)® 4 f-EIIZ THE S D @i 0o—HE L THES

AU, TR X o TAA (Gazette) i 5, Bl L7z 4 FIZHIR L T e WnEiofla 6 |
ZogmHEIC L VKIS D,

BUED T DAZWIT, BRI 3EM T L IZFE M I D08,
B 23(BCCEI: Bargaining Council for the Civil Engineering Industry) 3855 L 72855512 k9
5T ENTED, ﬁﬁ@&ﬁﬁ\mm$6ﬂmiméh\mmﬁ9ﬁmﬁﬁéMTwé
EITOBE DIEEFER TR Z R 7.1-6 ITRT

—ZH T JICA BN THERL

Z DIFNERFEAIER G2
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VEZERERRIT, MR EIZ L0 9 S RICHTES TR Y, Sk 1 M b B EEIC D
T T, FRIN b o L bEERIEEDTBE LD, TNTORERN—EDHMEE
THBEAG S ERA A L 2o TER Y | 2018 4F 9 H OUIE TIE., k& Rl D e f&HE D BT >
5. BETS%DRAEEVIRE L 2> TWND,

& 7.1-6 FERHRERR Q018F 9 AN 2021 £8 A)

Grade Ocupational Job Title Hourly rate (ZAR/hr)
Group Up to From 1 Sep. From 1 Sep.
31 Aug. 2019 to 31 2020 to 31
2019 Aug. 2020 Aug. 2021
1 General Worker General Worker 34.45 37.04 39.82
2 Site Support Artisan Aid 35.26 37.90 40.75
Construciton Structure Construction Hand
Hand Grade IV Premix Paving Checker
Steel Bending Machine Operator
Civil Corntruction Bricklayer Gr II
Crusher Asaislant
Operator Grade Boom Scraper Operator
\ Pedestrian Roller Operator
Checker Checker
Chainman Chainman
3 Construciton Shutterhand Gr 111 36.24 38.96 41.88
Hand Grade III Concrete Hand Gr II
Operator Grade Track Rig Operator (General)
v Bore Pile Operator
Driliing Operator
Site Support Junior Clerk
Welder Welder Semi Skilled
4 Construciton Shutterhand Gr 11 37.59 40.41 43.44
Hand Grade II Reinforcing hand Gr I
Concrete Hand Gr |
Fence Erector
Guard Rail Erector
Operator Grade Concrete Mixer Operator
I Continuous Fligt Auger Operator
Batch Plant Operator
Concrete Dumper Operator
Concrete Pum pOperator
Tower Crane Operator
General Premix Roller Operator
Milling Machine Operator
Paver Operator
Excavator Operator
Front End Loader Operator
TLB Operator
Dozer Operator
Grader Operator (General)
Gunite Nozzleman
Driver Grade 11 Motorcycle Driver
Tractor Driver
Light Motor Vehicle Driver
Driver Operator
Heavy Duty Driver (Rigid)
Extra Heavy Duty Driver (Rigid)
Site Support Material Tester
5 Construciton Shutterhand Gr [ 42.54 45.73 49.16

7-12



Hand Grade | Piling Auger Machine Operator
Reinforcing hand Gr 1
Pipelayer Gr 1
Kerblayer Gr I
Civil Construction Brick layer Gr 1
Operator Grade Moble Crane Operator
II Screed Operator
Scraper Operator
Driver Grade I Heavy Duty Driver (Articulated)
Extra Heavy Duty Driver
(Articulated)
Site Support Assistant Surveyor
Operator Grade | Grader Operator (final level) 48.29 51.91 55.80
Superviser Gr II Superviser Gr 11 55.31 59.46 63.92
Plan Surviceman Plan Surviceman
Superviser Gr | Superviser Gr 1 62.01 66.66 71.66
Artisan Deisel Mechanic, Fitter & Tuner 70.09 75.35 81.00
(8)  AREEOEFRTHEME

7 7V OEEEStO FGD &% THEOM TEE A2 7.1-7 12779, JICA FHAE

DOF%ERTIL, FGD & LEIE 12 08, 77205, \lERER. W5 AR, FGD WIS,
7 b, BlE. WSy, B, SISy, R, G, ShE, BER TETHD,
R L 22X CalfE TH 2359, AVENGE, GROUP FIVE i TR
Stefanutti Stocks Civils [XIE D5 EF O THIZHOWTIIERXISATRETH 5, .

£71-7 A7 7VHOERESHD FGD BRI EDEIHEA

BT 7 D

HH AVENG GROUP Stefanutti WBHO
FIVE Stocks
Civils
Construction for IT & Communication N/A N/A N/A N/A
Permanent Plant IT & Communication N/A N/A N/A N/A
FGD Absorber Construction N/A Capable Capable Capable
Duct Construction Capable Capable Capable Capable
Piping Construction Capable Capable Capable Capable
Structure Construction Capable Capable Capable Capable
Electrical Construction Capable Capable Capable N/A
Superstructure Construction Capable Capable Capable Capable
Mechanical Construction Capable Capable Capable N/A
C&l Installation Capable Capable Capable N/A
Rail Road Construction Capable Capable Capable Capable
Substation Construction Capable Capable Capable N/A

N/A: Not Available

H g

77U I ORBELENS DA 2 B 2—2 T JICA &I THER
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7.1.3
(M

E7 2 hOBEMME

7 7 U T DFEE @M R ER O AERR /)
1) ACTOM

ACTOM (% Eskom & DORA T HHERKNIES EBBT OREF I — A 22455
XL TH D,

ACTOM (I, RN Z M2 = T a2 r—7 2 0 v D~ T 4 JUH LT 5, BIFE,
ACTOM IR A TN, ®EREBR. N 74V H, A7 L—"—a X7 2 RETE
Do

ACTOM % Eskom & OARA FHAGEIIIZEBNT NEC I[ZESWTRBEAH Y . DR
P E T+ B b SN T, ACTOM (X FIDIC ([Z2W T HHFEL TV 5,

2) A. Leita Steel

A.Leita Steel 1%, Kents @ FiglJ & LTAT = & TPS 228 2 7 - H O 2 A
L7cAeETH D, LLHOHRAER L. WEMFELZBRITIEmEE 150 > Th 5,

A. LeitaSteel 1, +3RENEHA = THEZ7 L NI TOU /L by ([ZHLTWD,
A. Leita Steel [ZLAEIE FISE ORUERS KOS IEEEZ RIETE 2,

AT 2 ¥ TPSIZIX, 344 4 47T 26,000 b Ok ZAMA LTz, ZDOTHETIL A Leita
Steel |FIGAL L7278, W ITHRESAEO TRET & LTLHRIIBAT D,

3) Murray & Roberts:

Murray & Roberts (£, AT = &' TPS CTLHF % ¥l L TV D EHREHLTH D,

Murray & Roberts (377 —# U/LICLEh3% W FGD (B L T iERe ) 2 Ff > T
W5, LTI, HH 2,500 h2inb 5,000 b OB EAFEL TRV, EHNRARER
134,500 /A TH D,

Murray & Roberts (X FIDIC & [A#£IZ NEC HREERNH VD . ZOMBR DN ERT D007
DRI HRIETE D,

4) Tubular

Tubular 1%, 7 7 U 4 CTH R KOHEEEREEH CTh D, Tubular (T, LLFOHIA
b5, WhE, B, B FHE A e, FEMERGT, Tubular X8RO TRES) (FEAE)
ZFH, MLORKESIE 65Smm Th D,

Tubular X, Stefanutti Stocks <> WBHO 72 & & R FHAKZ L L, 7 > L TPS @ FGD
THEICHED 572, Tubular 137 4 UAHEICOWTIIM T A A L TH b, Bl
W, 7 4 ATE BB AT TRETICRIET 5, 7 2L TPS T, B 6.5m, £
E 45m DXV FEEETDHZDIC 150 DO ML —FE2FERA L, 20k H R RKAEY
EHET D720, FFAIRRELE D,
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)

1)

2)

3)

2AED— I

ACTOM

ACTOM %, BRICHT 7V DANFTEOMEA—DTHY . 8 TAZEMA LTV
%, ACTOM %43 OEMRH 5,

ACTOM (%, BIfE 20mm JE D S235(DIN HL& L @Eik) (Z->W\W T, M7 7 VU W [E
MIZEBNWTE LIRS AF - MLAETH D,

ACTOM (I, HNIZHERE LEHETFIEEZA L TV D72, SBIROERED "HE
TH D,

ACTOM % FGD WRUNEE 2 HNE C D 72 DI+ 72 ks L RBRIE &2 Ff 072, il
ST EREBRNTE D,

ACTOM |34 7 s & X o NOEWEZ T D DI+ 37288103 %, ACTOM 13N
03 7o B & ARRBRAE A 5 O THLANL T & Z DOBRIFOER N TX 5,

ACTOM &, ETHIITEE A 2B DOF 2 TR T 16 TId <HNTHET 2
ZENTED,

ACTOM %, &Hs - BRBREZATHAMEHNICHET 2720, IR LEFHETE 5
+03 78t H Fi o,

ACTOM %, FGD #% [RIFFEAT TIZEWER AT Thd D, MBI ZEB PR, X
. REFIES TRICERSh S,

ACTOM BB EEIZ IS TE 5,

A. Leita Steel

A.Leita Steel 52227 7 U I NFTE Ot A —H Th 5,

A.LeitaSteel (%, /7 7 U HENIZBWTEX 20mm O S235 272 L X x7w< A
FARETH 5,

A.Leita Steel (X8R DIERENFIRETH D,

A.Leita Steel (Z[FIFI1T T FGD OHUWEIZIARFHETH 5,

A Leita Steel (3318 Bk kS TEX 5,

Murray & Roberts

Murray & Roberts (X7 /1, K, AL FI6 L OFLILERFY 2 £,

BUEEF CTIIAERE L IEETFIREZ /A LTS 720 RJE 20mm D S235 %
72 L XA WHIN LA RETH D,

Murray & Roberts (&, #fii ORNE « FAHI A0 72 F3I0E S AVRRBR 2 3 5 A\M 2§
D72, FGD WINEE ZHITES 5+ 7RBE 1N & %, Kusire EEFO~L=> b 3
TlIL, Cosira f:12fti> > C FGD O#IME, Mk % Fhi L7z,

Murray & Roberts [£% 7 k & & L ORI A+57 70 v8 /1 %2 FF o,

Murray & Roberts [T E T AVILER % e B DI %2 TR IT 006 TR ANT
PETHZENTE D,

Murray & Roberts (%, SR TOERMHZ 537288 ) 2 R0,
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Murray & Roberts (%, 18 EEEIZ ST D,

4) Tubular

Tubular (X, CFERZRHIEE, Be, BlE . BOHR R OGHEDS FTRE 2 SR IE @Rk T
BOXERETH D,

Tubular 1X., 77> b, . s IO T/E#EBICBEI L T, BftlcTRETE
%, Tubular 1%, =~ 77 L=IIEES, SRR, 77 2 b JOMREERH.
Ty =X TNy —I VA MATRERM, T L TAT T o ATMNOY > RT
(27T o MHERFE BER A A FF O,

Tubular %, HHEEDIEZESG 2 Ff > T\ 5, Tubular (ZHIZ 1,200 k> Ok % 2L
FEL., 7T L TPS T 24,000 h > O ZAFE LT, X 90 b &) fEFfE KR
DIFHEEAL TS, 7L TPS THEHINTZ 7 7 A4 /3—27 7 XX, ALSTOM
7> 5 HEE C Tubular (ZHRfE S 7=,

Tubular (X AR THFICETHENEA ST, EAREXITHETEZLELT L, #
T RS SEIX,. WBHO 38 KO8 Stefanutti Stocks T®H 5,

FEAROFBFFRNIL, 7B D 17 FF T, 30 O BRA ZHede, B0 578 HER
LS55 ThH D, ABENDERER £ TIX 7RG 17 FEE TO 9.5 i, T2
HIZ 7RO 1I3FETOSSKMTH D, THEHIFZHAIZ 3 BE THIT 5,
FEEITEA TR EHE L, BHBHENIE T o TV D, BLA HETEst
T, BRERE LTSNS, TREFEITMES HAREARL LTHEISNHRET
b5, Lo L, BIG5@E OEBERERIIRE T 7 U D BUFO @A L 0 EBE S,
WE ORI LEINTNWD Z EICERRLETH D,

Tubular 1%, B TOLEXNKE KB E LT 5, Tubular OREFEILHEL, £ T
OHSAS 18001 #HIZEESWTIE Y | Eskom IZHAGBI N TV D,

(3) 24t B-BBEE

D
&F
Le
F
-

i1t 5 Bk L7434k B-BBEE ik x & 7.1-8 127”89,  Actom I, 32%
BATTAWEZFFOL L3 D BEE %774 ¥ Th o, Actom DHREE HEEIX, 2017

9 HETIZ S1I%DORBAFTEMELZZERLT L2 THD (FrATHETH), A
ita Steel |d, 2017 4F 9 AICPtLZ i L C., L~Ub 4 @ BEE %7 7 A Y Ot}
ZERTHZ EEHEL TS, Murray&Roberts (£ 1L 3 O BEE 77 A1 ¥
$» 5, Tubular T~V 8 DERETH D,

+7.1-8 #HMStnS 5mEALED B-BBEE Hfk 2017 F 7 ARR)

No. Company Name B-BBEE score
1 | Actom Level 3
2 | A Leita Steel Level 4
3 | Stefanutti Stocks Civils Level 3
4 | WBHO Level 4

Hll: BStNE DA 2 B o —(2HW T JICA FAE RN TR
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4)

7.1.4

7 7Y B0z MERESEE)

BT 7 U5 OMEHE %23 7.1-4 1277, JICA HEM1Z ACTOM, A. Leita Steel, Murray
& Roberts W TX Tubular @ 4 #HICHPEFE OIFRIEM A KB L7, £D 5 6, ACTOM, A Leita
Steel W TMNZ Murray & Roberts @ 3 fhidf{F#zfefit Liedr o7z, #MEIEIZTEEZZ A TH
72N, Tubular 1T XAViE, ®EHTEITEE - XEHEEISI Z B2 (MEIBC : Metal and
Engineering Industries Bargaining Council)iZ £ V) D HALTW 5, FIBBIMERITY = 7 A

MZAB S TW5,  (http:/www.meibe.co.za/)

#7199 7 2')HhDOMHEEESRL: ZAR per ton)

Item ACTOM A.Leita Murray & Tubular
Steel Roberts

Structural Steel
1) Supply and fabrication N/A N/A N/A 27,000
2) Detailing N/A N/A N/A 1,400
3) Corrosion protection N/A N/A N/A 6,500
4) Erection N/A N/A N/A 8,000
Plate work
1) Supply and fabrication N/A N/A N/A 55,000
2) Detailing N/A N/A N/A 1,200
3) Corrosion protection N/A N/A N/A 5,900
4) Erection N/A N/A N/A 14,500
Piping work
1) Supply and fabrication N/A N/A N/A 45,000
2) Detailing N/A N/A N/A 2,500
3) Corrosion protection N/A N/A N/A 12,500
4) Erection N/A N/A N/A 85,000

N/A: Not Applicable
e FT 7 U A OMBESAEN G DA X 2 —TH T IICA FAAERIC TR

Bm7 2 hORKRETS

(1)  AIRAORE

FAIRAET. FICHBRA (REEH LT - CaCO;) EWOHMNOHRTWAEATH
éo

ARG O « EPEIT, 2L - 8k, FOA - EME. AR - SBEL. T - kAT, A
JRAELE & UCERFEES NS,

ZEAL - A TIE, U CTEIER FO®m S (5~15m) (ZH O THMAL (B 10~20cm
FREE) %I 5, HG. ZOMITBEERAIEE L TREN TOLD,
FEIA < R TIX, BEIC XV EREESNTZAKADN, A —ra—F0MED 9 ~LIT &
TH T N7y 7 ICHE A T ENNIHLE THEM SN D, FA - I S0 BmREIT
BRI DO T DI RKAULRED 5N TEY , FA— A r—F TIET Y MFEED 5~10m’
DHOR—ET (KIE 20m®), ¥ > 7 b7 v 7 3 E 20t~100t O H D23 Z% <
Ihsd (FRiE218t),

M)
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TR + L TIE, SEHCBEA SN AR AT, WERERE T 10~200m FREED K % & (i
SH, AL R IURPTHE I, 50T (R7 U =) 1Tk THIVHT D
ND, FELETECT 2R, 3 WIOICHR, 520280 L, ARG Lk
YA RDOFIRA LR NETE S B,

AT - Wik Ol RBERY: « SERILRR(E C/EPE S Ak AT A o F TS0k, 4
AT AIKBER TS A —F —~HiT S5, Bk 7iE T SRIEIC S bR T
AL I ARY R, FT v 7 SREREH STV D,

(2) 77V AENICEBIT D AKAOER

7 7V DOARAW N Fa~vA hoOFEMER 7.1-51R87, 728, Fe<Aa b
KA L XS UM TH LN, ROV T LAOMICRIE~ T 2T LB EA TS,

7 7 U BT AIRAILLN L SR STV DR, TOZ IT/MUROFILTH 5,

SIMPLIFED GEOLOGY  SIUPLIFIED GEOLOGY AND LIMESTONE / DOLOMITE
E cenozoI: peposirs SOUTH AFRICA, LESOTHO AND SWAZILAND

UITENHAGE AND ZULULAND GROUFS
DRAKENSBERG AND LEBOMBD GROUPS [ peterite gintrus we)
MOLTEND, ELLIDT AND CLARENS FORMATIONS
BEAUFORT GROUP KAROO SUPERGROUP

DUWYKAAND ECCA GROUPS

BOTSWANA

l:l CAPE SUPER GROUP AND NATAL GROUP
[ care sramTE sUITE

WANRH YN SD ORFE AND NAMA GROUPS
MALMESBURY, KAAIMANS, GAMTOOS,

[ =anea caves & kansasravps
Il 7 ieF suPERGROUP

HAMAQUA AND NATAL
METAMORHIC PROVING ES

WiATERBER® & S0UTPANSBER &
GROUPS AND OLIFANTSHOER

SUFERGROUP e (intrusive)
B sLkaune coMPLEXES

(various Ages)
v 3

BUSHVELD COMPLEX
(ACIDIC ROCKS)
BUSHVELD COMPLEX
(BASIC ROCKS)

TRANSVAAL SUFER GROUP

WENTERSDORP SUPERGROUP

D 7
] S\
hd
WITWATER SRAND AND PONGOLA 7:\
-
| "

SUPERGROUPS AND DOMINION
GROUF

ARCHAEAN GRANITE AND GNEISS a

a ‘
BARBERTON SUFERGROUF, GRAVE- T .
LOTTE-, PIETERSBURG -. GIVANI- 71

KRAAIFAN GROUFS AND BEIT BRIDGE
COMPLEX

O Limestone
0O Delomite

Y
@ oy 100 200 Kilometrss

Council for Geoscience
Gl ot - SR L20IZ Gopyn Resenen

Hi #: Council for Geoscience

B 715 m72VHAO0BKREBEEVICFOTA FOEH
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(3)  HRILBHIE DOFHHEA
M7 7V B TlX, TXTOHNNEIRET 7 U DBUFAETA L, 85L& IR (Department of
Mineral Resource) 73 | [ OV A i E PR B %8 15 (MINERAL AND PETROLEUM
RESOURCES DEVELOPMENT ACT)|IZJSWCEEL T D, M7 7 U HICBWTiE, 84
PrERARIC B 5 MR, A I RBATEIAIC & 0 | SEILHE A ME (prospecting right), 91 ¥ H
(mining right), £ {7 HE £ (exploration right), A JHE-HHHE (production right)lZ X453 LTV 5,
A EAIEAE & A BRI XA T OFEE M ORI I D HERITH D | AIKAEDH DR
PITIEBED Y 70, FLILERAME, SREHEIT L BT, FEIT DL ORENREHINDS Z &ITL
VEFRI SN D, AMERBABIEOERFEHZR - LI FEE DN, AMEHRABIEDOEDIC
Hl > 728k A CIREEZ IR L7256, B KR IT Y 3R % it 5-(must grant right) L 72 1 4L
EZe B2, FRILERAEEIL 5 28 A 2 WHEIH T, JLEHEIE 30 4F 2 2 AW EipH <k 5
IND, FRLERAME, FLEMEIT L bICHHIA RN TH Y | SEEIXEN IR LI ERAHE
PrEME, DMEE SN TWHGEEITIE, Fric Rl G Sz,
(4)  AIREAOFBEFEE WL IR FEH
F7T 7Y OARA OB FEE L, PPC & Idwala D 2 +ETh 5, Witk EH T 5 A K
ADORERRMEREZFR 7.1-10 12T,
& 7.1-10 BIRBORRMMEIK

Hi#L: Gypsum Market Research Study, 2009 4= 4 A
(5)  AIRADOFRE
1) IDWALA

IDWALA (%, B§7 7V I CROBREVWAIKAA =T O—DTh D, IDWALA 11 =
v M7=V EH 10,000 k2, RifE20-8mm OAJKA%E 7 L TPSITHHA LTV 5,

IDWALA 4/ 1.3 &5 b oARAHHGEE D 265 5,

BIfE, IDWALA [ X =TV ABDANNE T = ) —=t 7§ THIKA ZEKiEHRE L T
Wh, V==t /b7 VTIPS £ T, 74 v/ 3— 87 v 7 2 HWCHIKA %iE
g LT\ 5,

IDWALA (3 95% LA LEOREDAIRA DRI P> TIHRY | i & W ARNEEE DA KA
DEHRIE 7R\,
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2) PPC

PPC |3, 7 7 U W TR KX WARAA—BD—>Th%, HIE. PPC IAF 2 ¥
TPS BL T ¥ b TPS DWFHUT S AIKA Z A L TR,

PPC (Lot ®D F A L —H— R /)5 Botswana Power Corporation (Z3& ##i% € FGD H
DAKAZREL TV D,

PPC 1% 96% DRIEDAIKAZIY - TEYH ., Zi L VAKRWIEE O£ KA O X7
AN
3) Afri-Roads

Afri-Roads (FAKARCABEMMLEZRO > EFETH D,

Afri-Roads (ZHALT R 7 v 7 2 A L CB LT, ARKATED = DIZIE I F 7 v
T HAEY TN D, FT2, AKA DOEEEIZEE Z WD 5E120%, Transnet & DL H 5,

Afri-Roads 1L 5 2OAKA A —I I HAARBEEK ZZ 1T T\ 5
Afri-Roads T RARDABEBIOANLOAEZERY D, Afri-Roads (Z XX, BIfER 7

ZUATIEAENARELTEY, 2017 410 ABIFE, Afri-Roads XS A E A L
TW%, Afri-Roads (24U, M7 7 VU W OAETHIXEH 400,000 S OFERH D,
—J5C, Afri-Roads IZHI{EMEH 22,000 FOABERVF->TEY, TOIZLAER
MARRPR—=Z MRTH D
(6)  FGD IZfEH S D A KA DAAE D Rat
1) e
2018 4= 1 HREiR T, AT = EK )BT OMEEICH 2 5 24623 rTRE 72818 1 L%, S
95%LL EDOAIK A & EPET D PPC £721X IDWALA OHTH D,
H L. 85%ZERM T 2L BT, AKAFES A MEIRBAFE L O Fhe < (2> THL L
EHET OMER D DH, BERICTHIRNED LTV D FGD OREER & IE DO F2 I

THILaBET DL, JRILPREREE L OWEEtE O o) A7 BEREZFETDH LY,
WEZBIZE SN TWDERILOTE ZHifE & 2129 MR 27 Th %,

ZDT8, FARFEFTHME 85% DAIKAIZDOWVWTE L LTINS, HE 85% DOFELIE
2018 4E 1 ABIETIZBHRE SN TV ARWEYD, AT HZ N2 L TH S,
2) KLBE

AR DY | AIKAFEFIL, RE VAR EPDTEIOITT 7221 AT 2 B TPS I
ATHZ LD, MDPWRIBEDOAIKAIE, AKAFELZMTOMLOFMALL 2D
Eliss & 72D, Fiz, MIDWRIZRO LR AT TEERF OB E OB H D,

72V TPS ~HA SN D AIKA (IDWALA) 1E, 8-20mmZETHY . A7 2 TPSIZH
WTHE RO AIRA ZIET D,

705, FGD IZHBWTIL, AKX A ek (Limestone preparation) s fif T < /L2 & 0 iR
OERENDHZEITR D, DT, FGD @ 2 /L% 8-20mm O FH PR A DN LA AT BE 72t ThE
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HIRETHRETH D,
(7) AR O HAf
FAIRAFEENLOE T Y 7Tk, 2018 4£ 1 ARRSIZBWTC, EROAIKA(HEET
196.43 ZAR/ton (PPC) Tdb %,
(8)  AKA Dk
RO R A HAR DGR A G AT RE 22 dn X, b — 7ML E T D X == Vv A A
JL (IDWALA) WNZT A Lz—H—X (PPC) Th 5, HHED &I NITHEE FIZ>
WL, 82 Bl TR L7,
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Hi 4L website of Limestone Association of Japan (http://www.limestone.gr.jp/introduction/)

71-6 BREBHBULDA A —D
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7.1.5

BEDTH

(1) ABEOEE

LBIINEE T V2T L (CaS04) DALFAHAA A b OTM OB TH D | FLNZ THEH S
WD RKAE &N THNCEE UIRIAET DI FA B E DN H 5 ALFABIZIE. U VIBAE,
PHERRAE., T2 A48, BEaBRO7 yBAaERERD D,

LEZE, ZOFFFHATIHALBEOBICLTHEIBEERH D, ERABITEA Y
FHT A Y MIAKRAITH LR G e, BEl T2 L 7 U U 2 BT 5,
7V B, L TEOE EAKRERMEY 75 &3 UL T 223, BWEOAELZMZ

& BEAG A R - SRR R D,

T, AL LA BT RARDR S D720, KKOBE, fEfKBKER E oo THRIHEN
DETEABET, R, WiEL, Bk, EEOENHEZRET S, ZOfMEEZRIAL
THR—= T FAZ =R EOREMEHEN SN D, ABE7 T A2 —I%, BAEEZERIC
HAKSL Fa~A FERALTET S, KENZ 25 EERTHEE D, Bo THIHES
BT B I SRWVRREE RO,

ZDIEN, ABIZT N ) BEOKRESLH LT AR OEE S L THRIA ST
D

{EFABIZOWTIEHR T 200 B b (1ZEAENY VEEAB)EFESILTND &

HEshbd, 2R TEEORNHASBHIZE AL NEORa 7 ) — RSN E 51%, 74—
VR — KRR T T AL =58 038)39% %2 50T\ 5

(2) AT a2vTPSOAERER

FEARGKEFTIX, FGD 7 OABFRARITR 7.1-11 OV EE N5, KA T
MR 85% & 96% D 2 7 —ADAIKANEE SN TV, HEWNT—ZX T, 85% DA
JRATC 248,354.42kg/Hf (=2.18M ton/4F), 96% DAiJKAT T 233,768.97kg/IF (=2.05M ton/4F)
DABERERNDIAEND, 72720, T1AGABIKADOTE I TR LIz L350 | 2018 4F
1 AT, A7 =2 B TPS OME &SI 2 5 2 BEICBHIE SH TV D 5fEE 85% DA KA HA L
T2 Te D, M 96% D —ADHEET HDONREYE TH D,
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= 7.1-11 BER4EE

Crocodile West Water Mokolo Water

Gypsum Gypsum Gypsum Gypsum

Production kg/h Purity % Production kg/h Purity %
2 Design Coal 145,512.91 88.90 145,697.63 88.85
= 2 Worst Coal 247,536.96 88.48 247,158.45 88.44

v O
Worst Coal + Att t
©E | onten T ATEmD 248,111.61 88.48 248,354.42 §8.43
g Design Coal 139,214.95 96.56 139,281.70 96.54
§ 8 Worst Coal 233,249.68 96.49 233,330.49 96.47
2 E Worst Coal + Attempt 233,680.45 96.49 233,768.97 96.47
ML FEARRET

(3) MW7 7VIOLAE FEWEIRE)
P EIRAE OHAEE”Gypsum in South Africa” (FLWEIRA, 2011 49 A) kb &, BT

7 U HENOAEIIFDERENEEL TWD, 2B, SEWETRE O RINE DO 5ITR
KRABOHTHY . NLABEOHGILE > TV,
FEFICIE, 77 ) VENTERAERE L TW A AEIXITE A EDRMEDRNEK
KREABETHD, BERAEIZAER— K, ZOMixE Ay b DWTREMARICHNGNS,
Fo, HERESTIZ, 77U AENTHRELTCHWDATAEIRY VBBAETHY ., FGD
ABITME L TN ERHTR IS TV D,
FAERSTOT AU BT 5 ABEOMEIL, 7.25USD/ F o Th 5.
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4) F®E7 7V AOABTEMAE (Over the Moon)

Eskom 7% Over the Moon #LIZF 7T 7 U B ENO A ET S EZHAE S - BEOMEE
(Gypsum Market Research Study, 2009 4 4 H) (21X, LT ORHEHNH 5,
1) ABOM®
FAEOERHEE LTEL, FTiihZB T ons,
AER—F
pe U}
AV
B¥ (TE%R)
kL
BEFEEMBORAEL/HF
ER 1 SEILBEK D AN E 1= (L8 fEEE DR AL
GEUZEREFIEZET)
BEREREFMNT 5=HDTILHY)FHIE
R SR & 1 5 R ik T il i
MRILLUDES L ZTDTDHBEFH=HDITUED
TERR
- ARtES
ZOOL, M7 7 AT, ABER— ROANAHTZY OB RN EIKLS | 75
A= FOTHIREPRIAENTND, —FH T, BIR, B A MiiIImE. BEM
BIZOWTIEHGO KR RIAD R, £l AFOER/MLLOHEIZOWTIEA
JRANZEE DD RN RIE SN TS b OO, HGHOEPIC L0 iGN K
SELHLDOEEZEZBND,
2) FHOME
AER— FHS T, FMEOABEICER SN DHMET 95%Ll L STV D,
—J5. Eskom 2MEE 85% DM DAIKA 2T 2856, AT 26T OMEITN
88% &7 0 . BA L M I URIEMMICHIM ATREIC 2 2 AIREMED 2725, T DRk
FEMEMEL FBENTE D 720,
3) ABEOMGE
P77 U BB 2 AFEOERHEM (GFERGEIR) 13, 15O 80% & &
% Gyproc tLD TR EH B —7 WM&, THD 20% % 58 5 Marley #1:(IH Lafarge
WYDTER D 2O T U INThD, ZD5H, ~NTT MOABETREIL 600 ¥ 2 b
VAR TFRIENDN, ZOFEIT L TPS ICTRAETHILHBETHADETH D,
mB, T WAOEEL, NTT NP S BITIBINT 500 ZAR/ b > DB %
AR NPREERY | RRFHEIME S BN Al & ARl T ST D,
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(5)  HboTdeZERIHY PR

JICA &L, ABTHORHEDTO, ABERGZID H 5 ot 3EICHRY Fid 2z
S U7z, BEY S X Gyproc #1:& Marley L (IH Lafarge £5) (ZH LiAZx, Marley fLD
REEDF BT,

Marley fhi% HAEDILIL A FF> TV =3, Marley OFLILNIFAH I Y "BV HTH ST
O ZEIERFILNSAE (NTAE ERRAE) 2 AFL 0D, A TAEIL, Anglocoal
e OMVHNHAFLTEY | T ANLNDWEIL 3% 5 95% Th 5, RINAEIX
FAT T EARAL UinbHRSNTEY . T AN D WET 85%~100% T, FEHE
1£92% Th b,

RRAB L, NLAE LIRS LT, WG SNERME 2155, Marley (34E[H 1,500
TS A—= MVOABER—REEELTND

Marley O EBfiif&iX, FTieomb Th o,

FGD synthetic gypsum —300ZAR / ton
OMYV (Uranium Plant gypsum) — 200 to 250ZAR / ton
Water Treatment Plant (gypsum with more magnesium) — 90 to 200ZAR / ton
Natural gypsum (from Moscow) — 450 to 550ZAR / ton
Natural gypsum (from Spain) — 400 to 5S00ZAR / ton
(6) ABOREHFREME
D EATE
MLEE 85% DA PRAT 22 IO D581, ﬁbéﬁﬁwﬁfiﬁ%%k&@ ﬁﬁr
PRV, E72, ME 95% DAKAEMNVDLEICIE, ABR— FEEXICKT OHE
BoHN, FEEEMTH LU T INOTFEEIL Y ~ v TPS T“i*ﬂ”éﬁ%f“i YARVAS
A2 572 FEHOAREMEIT/N SV, £72, & 9 — DO TEHEE M — 7T, ik =
ANBREL D120, TGEENMEW B En 5,
2)  [ESHY
A7 2 € TPS [FNBRICALE L, [EBRHEN & 2 R ~13 1,000km % 2 % BREEO &
PEHERRE S LI L 20D, T, Wik A MR RE R D720, ESMRIEIZ OV T
& TSR ST S LD,

(7)) ABEORBGIENL I FEEBATI A~ DI HEAE DRI DIRE
FREOBMFRERN D, ARG TIX, ABORAEED 1/5 Z72H L AT = & TPS AMIil
952 LAl LTWD A, TG EMERWZDIZFZAI L 2N 2 L 2R T D,
TR, BRI ORI L 72D | Z DT OIG LS TWIE 3 H|
WEnD, —T5, BEINREHZ T L5 TETH T AFITDITIND Z &2,
BN TH ORI 2T o2& A I NADPET R0 D,
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7.1.6 B-BBEE
(1)  B-BBEE O3
JRPLAY BN R AL 15 (B-BBEE Act: Broad -Based Black Economic Empowerment Act) I
2003 AFIZHIE S 4L, 2015 FFICE &SN To, BARFERILBEE) S Z B 27Y 2009 4125
LS R, OB, KR, PR, 2. BRGNS BUR B DREH &2
S TW5h,
(2)  B-BBEE 231} 430 HH
B-BBEE (2K J 230 Z#K 7.1-5 (Z7"7, B-BBEE 5O T T, 31T 3 ffl, 372
B BRI &5 3R ¥ (EME: Exempted Micro-Enterprises), H &4 D /M F(QSE: Qualifying
Small Enterprises)% L C—#%43%(Generic Enterprises)|Z /730 X415, EME [T D5E L&
23 10 Mil. ZAR Riifi O3 TH 5, EME I%, H4FE, FRIOTE ki & BAFTAHEZTERT 5
7 O E(Sworn afidavit) & BifF 32 DA TXEV, EME (X HEWIZ B-BBEE4 54kt L
SEBAFAICESHNTENLY bReki 2155 2 L3 T& %5, QSE [F4EM DL ks
10 Mil. ZAR LJ_E 50 Mil. ZAR Kjiii 43T 5, QSE I, Generic Enterprises & U & JEME
TIEBRWZRA B S, 5 fi¥HD BEE sl ZER T X TEETT 52 LA ROHIND, Generic
Enterprises |d 50 Mil. ZAR LA EORETH 5,

% 7.1-12 B-BBEE [ZBIT B 1255

Classification Annual Turnover Duty of compliance with BBE
element
Exempted Micro- No
Enterprises (EME) 10 Mil. ZAR or less
o 10 Mil. ZAR or more All
Quahfy.mg Small but less than 50 Mil.
Enterprises (QSE) ZAR
Generic Enterprise 50 Mil. ZAR or more All

Hi gt JICA FRAERAIZ CYERL (amended Codes of Good Practice (Z55-35<)
(3)  BEE aAfi 258 & aFAfi s

15N BEE #E5F % #1792 728, Generic Enterprises H & QSE H D SE N F N ENAE
% S 4L TV %, Generic Enterprise ] DBLAZRIZI51T 5 BEE #5E 2 & OERFIH ONTEL AR
%% 7.1-6 |29, BEE iHIZER L S FfEH V. 720 b, PFrate. #&h., BB,
WELITTA Y —OH%K, HSRFBEDREINTND, FrAHEIL HZEEICBIT
HBRNOENITEME., RN ORFFRIC LV HE SN D, BB, B0y
T rvET IR VamT EHB~OBAOSEOESNZ I VIES D, HHEM
T, BAEE~ORNHBZREIREICLVEHHEIND, BRELTT T A Y —ORRE
X, BIERESZ oM O FBEIC LY F/NEMAEFE (SMME: Small, Medium and Micro
Enterprises) D B8 24 X8 LIEET DRI K VEHIS LD, (BRI, BFEMB T
17T LM AE U, T 7 Y I AOERKITER Y KT E OB A~ DO BRLA T & 0§
m=nz,
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# 7.1-13  Generic Enterprise ADERAKIZH (TS BEE BRI EDERBELHVICE R

BEE Element Requirements Points
Ownership 25% + 1 vote to black shareholders 25
Management Participation on junior to executive level management by 19
Control black, black women, black disabled

. 6% of payroll on programmes for black employees 20+5
Skills o )

Development 0.3% of payroll on programmes for disabled black employees

2.5% of learnerships for black employees

80% Procurement from B-BBEE supplier 40 + 4
Enterprise and 15% to 40% Procurement from QSE, 50% black owned and
Supplier more than 30% black women owned supplier
Development 3% of net profit after tax on Enterprisse and Supplier

development Initiatives
Socio Economic 5
Development 1% of NPAT

109 +

Total 9

L JICA FAFNZ TYERK (amended Codes of Good Practice (2355 <)
(4) BEE %#%
FFRFRIT L0 FHAl S 72 5503 B-BBEE 252 % % & B-BBEE ik S fk IR 92 Z & A2
T& %, BEE EMR~OWEREE 7.1-7 1277

% 7.1-14 BEE HH~DBER

Range of Total Points by Broad Based BEE status level BEE procurement

Scorecard recognition level
100 or more 1 135%
95 or more but less than 100 2 125%
90 or more but less than 95 3 110%
80 or more but less than 90 4 100%
75 or more but less than 80 5 80%
70 or more but less than 75 6 60%
55 or more but less than 70 7 50%
40 or more but less than 55 8 10%
less than 40 Non compliant contributor 0%

H L JICA FAAMZ CERK (amended Codes of Good Practice (Z3-3<)

(5) fESeEHR
FTAME, HEEBHSE. LT T T4 v —ORRBIIELRER L L THRESNL TV, #B%
TR CIIRARZEE R Z A4 (Sub-minimum reruirement) & LT 40% PR E I TWD, & LWT
DS EEHE D RARER B 2 57 T & 22\ L HR O B-BBEE FIEES R ANBN S 115,
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7.2

7.2.1

(6) P T > BEE Bk IH

BUN OG-z Kb L BIM G EF OB 2 E L T OFheE 2HF T 5720
INFER P IR ARG A B 76 & BLHFR £ (SD&L: Supplier Development and Locahsatlon)%ﬁ}ﬁéﬁﬁ+
EHALTWD, 2ED . IR b0, BUhEHEIE NS B-BBEE, REFI%E HIE 2 A
FLOBEZI T ERE L L TR ETézgﬂ&éo;ﬂ%@g*gﬁiﬂﬂ S TR IE S AL,
ZRIRFICHIE SN S, HEEF XN S0 BEIGER LG EIRIZiI S5,

7 7 U ABIFOEHETRD TS BEE ERFIHEAGRT H7-0121%, Eskom % i@
THMBE OEREFGLUEND D, %%éb%@ﬁT%ﬁét@mim% ##éﬁﬁ
TuYey NTEIZRRY, Tl FOBIEDO Y AV ZEMET D 2, RERICHT S
HENS S WENASH D Z D, BEE ICOW TG LR,

BfE - et

FGD &R DEfE L
FGD #E Rt an O ENFHEE AT REME 2 R 7.2-1 177, EWNFIE R & ESNEM IS S5,
EINFHE & EHANVRER FICT = v 7 B3h 25 6 0lE, BIHFHEIT T 22V R FR B —E O
mEATHZ T, ENAEEARRLOTHDH, FGD MEHZ 5D DEE NN H DI, K
R, Bbt, A TRETHY, TNOMEOL IZEWNRETR TH D, Lo LalZEd]
BIBR(MDSC %), 7—ART7 v 777 GGH 72 £, EWN TOFHEN TE oW 7=Digs i
EOEIENEL D,
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7.2.2

= 7.2-1

FGD # B3 D E RN RZEAREM

No. Items Localization
on shore | off shore

1 Valves v v
2 | Spray Nozzle v v
3 | Pumps(water) v v
4 | Pumps(slurry) v v
5 Agitator v v
6 Lining of Rubber v

Lining of FRP v v
7 | Limestone Feeder v
3 Oxidation Air Blower v v
9 | Mist Eliminator v v
10 | Spray Header v
11 | Tanks (Metal) v
12 | Tanks (Plastic) v
13 | Piping(Metal) v v
14 | Piping(Plastic) v
15 | Absorber v
16 | Duct v
17 | Limestone Silo v
18 | Structural Steel v
19 | Expansion Joint v v
20 | Damper v
21 | Insulation v
22 | Gypsum Conveyor v
23 | Elevator v v
24 | HVAC v
25 | Lighting v
26 | Gypsum Dewatering System v
27 | Limestone Ball Mill v
28 | DCS v v
29 | Electrical v
30 | Boost Up Fan v v
31 | Gas to Gas Heater (with fine tube) v v
Hi gt JICA A CTHERR (7 7 U I3 L omglcE5<)

rﬁ%nﬂLnno)Eﬂu

FLARER T 03 Construction Execution Plan |2

JL—Fk

FTOBEDWT L BT Sh D,

1)

2)

AN
FA 7 7 U H BERICAL
A—Fx U

(I ZAUTHESRES I T 7 U VENOLLIT 3

& L INPEEE YA b FE T 900 km(K) 18~27 KE[#])

FAMIZALE L, YA b FE TR 1,400 km(K) 28~42 [§fiH)
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3 H—THET

FAPEICALE L, YA b FE TR 1,700 km(K) 34~51 F§fi)

ZOWEREIT N L — T —IC RS HEEM A EW T L 2 L2 BE LT, KHE 60 km/h~80
km/h T8 % E1T LA 2 50 5 & EFLOMERRI N0 05 LHEE SN D, Bk
= R &2 72-1 1R T, 7B, ZOET/V— MIFEARBGEHIEES < /b— k& Google Map
W& LIAAVTE B DTH D,

e——| Durban

Cape Town

\ _—

Hih: JICA FAEMNC TER  (Google Map . 2017 4£ 11 H ERL)
B 7.2-1 #EFERE

Port
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723 FGD D%
FGD BRI AT 2 KA EMIL, M7 7 U VENCHRETRE CH D, KMNEHZITA T2
T 241X MAMMOET,LIEBHERR,SARENS, 5 J Of Tubular ® 4 %L C& %, & O Tubular
I$7 > L TPS IZC FGD Z##UE, T OFEREN & 5,

& T /E 3 B (Telescopic Diesel Booms)iZ # 7 = £° TPS it < ® EAZI ACCESS & TOTAL
ACCESSHIRE ® 2 4L CL U X VHRETH 5, ERBEMOERHZX 7.2-2 ITR-T,

Crawler Crane LR-13000 (1856t) Hydraulic Cranes RT-880E (72.6t)
Crawler Crane RG912 (800t) Telescopic Diesel Booms JLG-800S
(26.38m)

Hi L JICA FER]IC TYERL, MAMMOET, Tubular, EAZIACCESS &7 = 7% 4 F 55|
X 7.2-2 EHIER

7.2.4 FEE DEES
B O RVEBIRIC B T AR b I LR XSS 4 UL EOHEEE N T 7V # T
T2 LW, MiISNORREE LRI T2 - L 2 #RI N5,
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7.3 ) R0 73

7.3.1 FEBEREBEOYRY
ZiE. MCWAP 7 =— X204 A A

AREHETERTD 6 T XTD FGD ZiEHLT H720
J—ZEisihsd Z k#%gfﬁéommm@\MGMP7I—x2@%m#@@LtEA

DFINZDONT, HEFHEEE T HKEEL EHiEEITo 0D, BARIZIE, AT 28
W L 72 A KIZBT B AR FHIZ OV T, 2019 4 5 A B HAIA 2

TPS (FGD &) DIE#HAIC
KRR DB 7 W M BB A MR 3 D RaA R,

DOKFIHZ A v RHESX,

7.3.2 EhesBin ) X
(1)  ARFEFEFITHEBEOREIIAL
REEFTHEORNRRICLY . AEEOERNENLDIBNNRD D,

b L, AEEEREEIC A 2 OEELBEUNTES S, BERFICRE L, BRET &R
TLDIZ DRV RN D KFEEIZRALRBENNECL2BORH 5, TOHE.
TEHROa P LE L MRS L. IHAONERRKE TSN EL 28NN H D,

Eskom [IBEFDO AT 2 TPS OARA 77—, F—E | FEEE, MEIC OV TR ELZ 30
Ry = URREIZEI L THIE, PR LR S D,

JICA FRAERIL, FAEREMEIME, BEORZEINFTHD LB XD,

(2)  PIU & L <IFEERFEE OIRZETHE TOHM

—AC, KBBER PREZHR Y 7 r Yz 7 FTIE, PIU b L ITHERER OPFZETR X
TOERPREAET RN H D, L, Flx iHU%L<i@ REH OFEFRE DL D

ICARFEOWNTNOOBBRIZIB W TERA AL LG G, KREEOEEDIT 5,

H L, IR EL, Db ENHebiE, ey MIEHE L2 k2N

N D,
JICA AL, FEmTHe

7.3.3 AKEEDURY

(1) FBEDALTA*
FMEDALTAFIZE D, AFEEOBENCTHBBOBNLH D, M7 7 )T

TR ENBN N o TED | ZOORBIFDO A b7 A4 F 2R 5, Zihid, &K

TEEDEN L PRBIBOW ) 2 5 & 23 RA 2R & 2 28N H 5,
e =

% b5 4 FERHEE A, %:&)/7TéJmAﬁEIi\%$ﬂmﬁﬁ%

PP, EBORZIIDEHETHDLEEZXD,

=

WEOREINETHDLLEHERD,

(2) ERSHEORPE
B Xy =V T 7V A O/EFREEICE UG o@BRSAENGEITA Y 2 &

WIREIND—F, WEMEY A7 IZOWTIEET 7V I ORREO IR ) A7 & LT
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HMHNTWD
¥y v va T —OBETERPTET BN D5, MUFFIZEERGOE=521
7. BeFtBOMRE T 52 LBTETH D, JICA FERIZL, FAE RN, EBEDOK
TEIMETHDLLEERXD,
(3)  PFIOPERED AR E
M TARRZEDOBIZ LY T OMERE A 2 T E 20 iihvdd 5, EPC (Engineering,
Procurement and Construction) D #455(H 7 & 5 fcﬁ Y . EPS(Engineering, Procurement and Supply) &
R DRI ENENAIREEE
K[E CiX. EPS(Engineering, Procurement and Supply) & &a% & 778l L 722K O FEHI3 H D |
B & 2 BRI TM G) 20 fE T RS EE2 BT 5 2 LB TE D,
JICA FHERNL, FAEREENME, HEORZINPTHDLEERD,
(4) wBZR=a A N 2R LIORHRIGET 28 NERSA IZAGB S e\ Y 27
NERSA 3, JEfffiiZh U CiliiE 72 F[{# 2 b3k L 72 Eskom D RECLET HEE 2 7&KG8 L 722\

s s, b L. Eskom OERTHKAEL D LIRWEMHSWET LRO LI Rho 726,
Eskom D& 445k 0 OHAL & EER I OIL T 28 <,

FEBRIZ, Eskom |7 S EMHEIRE IS %H/NE$AZ£“%t LTkY ., JFf & e
R FLA D 2 WE T B Z 580 BV GA I, FRIC TG T 5 2 &2 b L HET
Do

JICA § EFNIFEE RN T, WEOREINEmTHL LB R D,

(5)  BEFEOPEH AL AT K& OREE

REFSHEOREBR S LT DORRIZLY | BEFOYT AL AT A EREE &R DN

WD, REHEEDORNARIL, JENORRERERER EOMEEZs &R 2T,

BEFEDO AT 2 TPS ILEmmE ThHD T, FGD D7~ O & #2272 p g 1o &
Vet RSN HaRETH D, £995Z L T FGD OREHR S EV MM £ HEFF T se

Lhrb,
JICA FAEMIZ, FAEFHEMENT, HEBORXENETHLLEZD,
7.3.4 RO EE—

JICA ALY A 7 &P — K (RMF: Risk Management Framework )42 {ERk L 7=, TRt 7.1
& LTI LT
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74 REXEK

7.4.1 M7 7 hnREHEA
(1) 7 7 U BIZBIT DEENTD ) DIEERSR

M7 7 U BB 2RI DIEERRE 14-1 177,

L BAMRT D EALIES X, 97822 2442 15 (OHSA: Occupational Health and Safety Act No.
850 1993). OHSA DHIERNIV K D2DES, T b b | Bl & 782 4215 1983 4Rl iE
1989 4ELkIE, 1991 42k 1F(Machinery and Occupational Safety Act No. 6 of 1983, the Machinery
and Occupational Safety Amendment Act No. 40 of 1989, the Machinery and Occupational Safety
Amendment Act No. 97 of 1991) 23l E S 4L TV 7=, OHSA 135983 DA %58/t LoD,
INLDERIZBEDLL LD TH D,

Department of Labour (DoL) Authority regarding Safety

Occupational Health and Safety Act No. 85 of 1993 Latest amendment 2014

20 regulations,
2 Incorporation Standards

Regulations of OHSA

HH8:DoL D = 7 A OREHICHESWT JICA FHEMIC THER
X74-1 A7 2)HIHBFIREICHNDEAFR

7-35



K 74-1

FBHREEFTEZEDTEICHIE SN TLSHREA

No. Name of Regulation Promulgation Remake
1 General Safety Regulations, 1986 May 1986
2 Environmental Regulations for Workplaces, 1987 October 1987
3 Driven Machinery Regulations, 1988 February 1988
4 General Machinery Regulations August 1988
5 Facilities Regulations, 1988 August 1988
6 Electrical Machinery Regulations, 1988 August 1988
7 Certificate of Competency Regulations, 1990 March 1990
8 Electrical Installation Regulations, 1992
9 Lift, Escalator and Passenger Conveyor Regulations, 1994 April 1994
10 Hazardous Chemical Substances Regulations, 1995 August 1995
11 Diving Regulations, 2001 January 2001
12 Regulations for Hazardous Biological Agents December 2001
13 Major Hazard Installation Regulations July 2001
14 Asbestos Regulations, 2001 February 2002
15 Explosives regulations January 2003
16 Noise Induced Hearing Loss Regulation March 2003
17 General Administrative Regulations, 2003 June 2003
18 Incorporation of Safety Standards Into Electrical Installation | March 2009
Regulations, 2009
19 Electrical Machinery Regulations, 2011 March 2011
20 Incorporation of Health and Safety Standards Into the March 2011
Electrical Machinery Regulations, 2011
21 Construction Regulations, 2014 Revised 2003
version
22 Driven Machinery Regulations, 2015
H#: Dol D7 =7 HA S DIERIZEESUNT JICA AN TR r
M7 7 U |23\ TR AR CORBINE NSRBI D £ B/ 8 & B2 LTV 5

DX TG NIZAL

ZLEBOTND,

(2)

WIZALET D,

(3)

I zemEREER

T2 A ARG B (OH&S Inspectorate) i 57 822 &4 D iRk I
IEICT, TROLEGHTHY , #2560k

HUE, HEEAER O
BRI TH 5,

wilEZ AR

8 E N2 B 5 fili f§ Z& B (CC: Compensation Commissioner) |
Act :Occupational Injuries and Diseases Act No. 130 of 1993)?D /i (=

{@J 4L

BT 5 LA A H (OH&S Inspectorate) CTd 5, AW LT O ESF
X, HIGITBUADEEE L 72 %, F7-. CIDB %% CIDB 23#HiHICHEME 2 3 5 1%

Ll S
EFLZ2AW, TEEIC

% % (COID
EEx2B->TEY, 7@

HRERRIZD DT X TOmE CTOREZ T 5, FEKEEOEER B, 5@ EIC
X BB IREE R B E IR T AT AMER D 2 L ilh b, FET

WET D RETEHRFORENS T AFLAIIC
™

(4)

(BRI AT D LI RO TN D,
HEBAERDOBIRRT O % BRTE T &

{ ‘(<

=(ZTHOWT,

EONZ G2

ZWro RS 14 B LA

ﬁﬁﬁi@%%ﬁ@féﬁiiﬁ%%\E742K%¢0%@K\%@%HN%254
U Rl & YDA S OB AR R T D M ER D D, HIERETOREHE T

A hOIIEBEEARESR L OG5, BIEEIL. ALBINE Vi i‘#%
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\

B RS 5~ < AMLERHS @R AR 2 & 0 T hud7e b7, Jrifdtax A 13,
ST ERTE A ERL L2 T e e, BERIEEZ AT DR, FEEEIT. fiko 3

XE

LR RTAY R Y, S A b OGBS A R % kR

TERERT T RS E 242 H T 5,

Provincial Director

4 10) N 1)
Client 1),2),8)
5)
12)
3)
6).9) 7) Designer 4

Principal Contractor (potential principal contractors)

1)
2)
3)
4)
)
6)
7)

8)

9)

Preparation of baseline risk assessment (Article 5(1)(a))

Preparation of site specific health and safety specification (Article 5(1)(b))

To Provide designer with specific health and safety specification (Article 5(1)(c))

To make available in a report regarding all relevant health and safety information (Article 6(1)(c))

To design with taking into consideration of the health and safety specification (Article 6(1)(b))

To include specific health and safety specification in the tender document (Article 5(1)(f))

To provide and demonstrate to the client site specific health and safety plan, based on health and safety
specifications (Article 7(1)(a))

To discuss and negotiate with the principal contractor the contents of the principal contractor's health and safety
plan (Article 5(1)(1))

To approve that plan for implementation (Article 5(1)(1))

10) Submission of application for construction work permit (Article 3(1))
11) Issue of construction work permit (Article 3(3))
12) Submission of notification of construction work

JICA FAEMNZ CTHERK  (Construction Regulations, 2014 [ZE3<)

742 BEREXOFRIOREFEFHRE
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(5)  LEMEAEOXRNPVLIE/ L ERIEE
LR E DR E N VLB R EEITIED 10 5005 29 FRITHRE SN TW 5D, 2o xt
REWMDRLFEESNNTWAIEEEH 2R 742 18T, 20 HABMEESINL TS,
®742 BEFEORNERIVLELERFEE

Item Item
Article 10 Fall protection Article 20 | Bulk mixing plant
Article 11 Structures Article 21 | Explosive actuated fastening device
Article 12 Temporary works Article 22 | Cranes
Article 13 Excavation Article 23 | Construction vehicles and mobile plant
Article 14 Demolition work Article 24 | Electrical installations and machinery on construction sites
Article 15 Tunneling Article 25 | Use and temporary storage of flammable liquids on construction sites
Article 16 Scaffolding Article 26 | Water environments
Article 17 Suspended platforms Article 27 | Housekeeping and general safeguarding on construction sites
Article 18 Rope Access Work Article 28 | Stacking and storage on construction sites
Article 19 Material hoists Article 29 | Fire precautions on construction sites

i JICA FAZERIZ TYERK  (Construction Regulations, 2014 [ZE D<)

7.4.2 TBEXEK
JICA A 1X OHSA & JICA Z2f58tOM D el 2k U=, Wt 7.2 1231,

LARFHREDIEMIZOWTIL T 7 U B OES 78 6 NS Eskom O T H5E A BHUE (Eskom
Contract Regulation)|ZHIj > 72 LBRIZ K V) JICA 28O ERZW7-3 2 E W AHETH 5,

BAEE~DOEREE LT, ML, S L, 227U — ML, BUEECHONT, Z2fF
BT D BUEN RNz JICA ZEIRFHIE L THER S E D LERH L, £ DIENOVEE
X, E7 7V I DOIESTHS “Construction Regulations-2014”, “1031 - OHS - General Safety
Regulations, 1986”, “109 - OHS - Explosives Regulation” (2% 9 Z & T JICA DL LfEH DO ER
BT N TE S,
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8.

KERE & VA KEE

8.1 KEIR

AT a2 B TPS OALET 5 L 3T LI OKIE, BifEEavllnbibiaSnts v, 2025 4
\Z 1% Mokolo and Crocodile (West) Water Argumentation Project Phase 2 (UL ™ MCWAP2) (Z2X V0 7
aaZ A NP L O LG IILD TETH D, Tl 7 7 U I Oa R
EDIZF YT DT+ — X — =T R 5, BIAEOHLLHIE A FEYE L 7= 56
F—F == T RINFIE O ETEAIRER & SN TWD, D78, Eskom, Exxaro, 35 £ T Sasol
7R EIC R DTN LXT UHUICCRIEF KOV S AL TEHR Y | FEROKFEITRFBIZHEINT S
ETFREINTND,

LT VHBRO KR CTHLHE v )lBL O v a XA VIOBEFOKERTIX, L/3T Ll
WO ROKEEELZMET D2 ENRHEKRY, TDT-H, DWS X, MCWAP2 2 %Efid 5 =
& T AN VIR B L XD VB~ O KGR 2 BUR O K & DI ET 25METH 5,

L XTI, B = v )l i3 (Mokolo Catchment), 2 7 = & 1 L )I| i 45k (Crocodile West
Catchment), 35 J OV N—/LJI[}ii35(Vaalkop Catchment), BEf7? Mokolo and Crocodile (West) Water
Argumentation Project Phase 1 (UL F MCWAP 1) /31 7' Z A4 > EHHEF D MCWAP2 /31 75 A
> DOALEZX 8.1-1 (27T,

Medupi TP” i}
MCWAP 1
(from Mokolo Dam to Lephalale}

MCWAP 2
(from Thabazimbi to Lephalale)

Hi B8 Presentation Material of Water Resources Assessments, DWS, 30 Nov.2017
8.1-1 FRABERNRMEEHR
LoRT VHIR O KFEE PRI, AKRFEEIXX 8.1-2 IR T Y . 2019 4D 42.1 H T mY /4D

8-1



2050 A0 111.3 B m/FICKIBIC ERT 5 LHEEIN TS, ZOKFEIZOWTIE, £
2B L7 a3 A V)05 DKM TIEIE 2 7e\W T2 R4y & S— VIS & O 7k ik
BOMWELE L TH Y BERH D, ZOFRBSICHONTIL, HEARLIRS OHLE £ 72 128 HE Ak
B ORI L D 3= VTR~ DB ORI L 0 D SN BETH 5,

160
=
g
£ 140
g
E 120 Water Requirement
g I Year Projection —
g 100 4 (mil.mfyear) w
k)
- < 2019 4.1
= z
g 80 2020 50.5
= I 2025 726
60 2030 976 — ~
5 I 2035 100.9 7
<
= 40— 2040 100.2 4
L) o
= I 2045 111.1
<
EL 20— 2050 1113
=
0
[ B Eaal bl el B Ll Ecl B0l =3 bl B R Bt Bl 2l Bl Dl Kl B2l D=3 D=l B B Bnl B ol Al =l Bl Bcd Bl =4 Banll B B Banl B o Rl =l Bl ool ol =4
=l mIgIaalalalaaaaala|la|la|lalala|oalalalala || S| st | S S =S =S == | v
ololo|lo|lolole|laololsolelolec|ololo|ooe|Ioeloeoole|oos|Ioololec|lalee|leole
[an B SRl ot e I o Il o B Ka I (NS I (N Il an B e B N B IR B IR B e B U B UG I Mo B N I LS I e B N B (N (N B o B o B UGS I U B NG I IEan I o I e I NS I (NS B (NS I o B UG B U B o |

8.1.1

Hi#8: DWS, Feb.2018

K 8.1-2 L /NS LHIEDOKEES

T—E2 B X VIFEHRINE

AT 2 ¥ TPS IZHB R K EDOZ LML, KR ThHDHEan]llE 7 aaXZ A )| oBHT—

ZINBLLT D@ a2 T -7,

(1) &2 %

AT 2 B TPSITHAKTAKIZ. EaallofFaa b JaaZ A N0 ) TR—1,
N—jbay 7 a—7ay 7V AX A BIOY a0 OEREEETH 5, DWS
MOANFLZ 4 DX L0323 8.1-1 IR,

# 8.1-1 47 LOWE
Dam
Item - -
Mokolo Klipvoor Vaalkop Roodekopjes
River Mokolo Crocodile Crocodile Crocodile
Location S 23°59'06" S 25°7'53" S 25°18'31" S 25°24'25"
E 27°43'25" E 27°48'33" E 27°28'28" E 27°34'39"
Catchment Area (km?) 4,220 6,160 6,098 6,027
Full Supply Level (El.m) 911.98 989.07 980.71 1006.57
Low Water Level (EL.m) 871.82 972.91 969.30 985.00
Net Reservoir Capacity (mil.m?) 145.77 40.73 51.32 96.35

Hi#: DWS

(2)

BHELSDARE(EaR, Z)VTR— N—ayV o—7ay 7V AL
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2)

B ADFAEIL DWS ICL > TRHEBLOEH STV, Tan, 7 U FR—1L,

N—)La sy N e

m?/sec, 1.86 m*/sec AF TXIT

—T TV AKX LAOEERARIL. ENEI 4.94 m/sec,
8.87 m’/sec T 5,

3.80

Tbb, Ean X A~ORARITFE LT 156 H 7 mY/4(=4.94 m*/sec X 60sec/min X

60min/hour X 24hour/day X 365day/4:) & 722, EDIEND 3 X L(T7 U THR—)L,
vy BEOR =T 2y 7Y s AL D)DFEEITI, #

BENTEBY, fHELZTO2LENRD D,
HLDOFLERIE, F LR

AF LTI ¥ L AGLEk % Appendix 8.1

RHED 1984 T HNH 20176 HETTH 5D,

(IR LT,

N—)La

W35 PR 1> & O TR D

(3) HBFLOEFKHMKL(Ean, 7Y TFR—L, N—ay S n—Fay TSz

5 1)

H A LDOEFKIAN L DWS IZL > THBI SN TWD, B—T a2y /U AKX LAOFH

[E VN .5

WA LT,
W (H-V h—7)

R D 1984 T AB 2017 6 HETTH S,
AT L7k KA % Appendix 8.2 (Z
(4)  BKHKAL-R &

A B DRFAKHKAL & Ik R BEORfRITZ., DWS O E8HT —4% 2 AF L=, BT
— XS, Fan, JUTR—, R—)lay T a—Fav S AL AOEFKMAKN
REMR A ER LT,

(5)  HHX LDORF/KMMABIREE

A1)

(Bavg, JUTR—L RNR—jlayr a—Fray Iz

A LDORFARHZEIE BT DWS

Oy a—Fay VAL LD YRR AR &

7R B

& 812 HLDAFHRT/KhARE

&> TSN TN D, Tarw, 7 THR—),
R 812 R, A ORTK
. £ 3mm/day 75 4mm/day & L CHEETA L7c,

IN— )L

Unit : mm
Dam Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep | Average
Mokolo 5.09 5.02 4.84 5.13 5.32 4.72 3.77 3.16 2.54 2.55 325 442 4.15
Klipvoor 3.78 3.92 4.27 4.84 4.99 431 3.70 3.04 243 2.50 3.17 3.86 3.73
Vaalkop 3.36 332 3.53 3.62 4.09 3.50 2.69 222 1.66 1.76 2.12 2.83 2.89
Roodekopjes 332 3.34 348 3.58 3.88 3.46 2.94 251 1.95 1.93 243 3.07 2.99
g DWS

(6) 7 vz XA V)i F ik iE
saafANNO 3 XLV TR=IL, N—)bayT v—Fay Tz AL L)
B MCWAP2 OFUKO (X 30 B) F COEMBERIL., 5477 km> Th 5, it

3 X LD TWMTORRRRE, 3 X LORE:

KEOF IR 5,

THLS 72T MCWAP2 O Fuk bz

BT %
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X 8.1-3 27 aaBZAN)ID 3 X LTINS N B TORRBEIGX 2 R~9,
MREHZ W=7 — 2 W N R L 7 7%t & % Appendix 8.4 (ZWsf L7,

Proposed Phase 2 Intake f::;::l:':'::z Phase 2 Pipeline (157 km) to Lephalale

atThabazimbhl e e e eccececccccecccccceeee
23,762 km? | | Thabazimbi, Proposed Intake Site of MCWAP Phase 2
Remain Basin between Thabazimbi and A2H060 WLGS
3,135 km? (= 23,762 km? - 20,627 km?)
Total
2 2
20627k’ | @ [ A2H060 WLGS 477k
Remain Basin between A2H060 WLGS and 3 dams
2,342 km? (= 20,627 km? - 18,285 km?)

| 18,285 km? | . | 3 dams Downstream Water Release |

Vaarkop Dam T

Oﬁ Klipvoor Dam
O Roodekopjes Dam
i JICA R
E 8.1-3 3FALTHRMNALANDUEFE TORREBEER

(7) HBEALOKFHEzO, 7V TR—, RN—bay T a—FayFV AL L)
1) EFapXh

Tan X LAOKFAIZ, MCWAPL & LTOETKRATHS, FFHT30 55 m/4E
LT VHIRIC A 774 T LTV B,

ZNSOKFIAIZDWS Ik - THl SN TS, AT LI ET/AKHAE X L Tif~D
TR DRk % Appendix 8.4 IZ¥RfT L7,

NA T TA 2 WN DI EITHEEES | FFEE TR 0.35mYsec MR STV 5, A
7 2t TPP IIAMFIREA T 3 LEIE L TBY (2=v &5 4,5, 6), fHAKEIT 0.09
m’/sec (=0.03 m¥/sec x 3 H)TH 5,

12 ANG 5 HIZOREIEE 2 0 X A0 6 O N ENR L,

2) 7 UTR—NVE L

7 ) FR—=IVE LD B TH D,

TEREHGE B X DWS 12 L » TEIMI ST Y . Appendix 8.4 [Z¥RfT L7z,

RSP OFERE T K Bl 3.59 m/sec ThH 5,

3) N—ayTH N

N—=v a3y FELAOKMMIL ETRFIHATH Y | EOIEPHERF L E L TH L TR~

MEINTW5D,
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INHDT—ZIEDWSIZE > TSI THEY, Appendix 8.4 I[ZHfH L7,

AR O b TSRS & QNS TR RILE 240 1.07 m¥/sec, 1.23 m¥/sec TH 5,
4) m—T Ay STV AL A

=7 3y 7Y AF LONKFIFITHEMFIA TH Y | T OIEDHERT L LTH ATl
~HE S AL TW D

INHDT—ZIEDWSIZE > THRM S TEY, Appendix 8.4 (Wt L7,

AR OFEWERH O G 7K Bl N & A TRt ~O i #2027 2.05m¥/sec, 1.34m’/sec
T b,
5) 7 wmaZA VI FHROKFIH O

FRDI VTRV E L N—bay TN a—T 2y Vs AL LOKFHAOEE
1% 6.71m%/sec(=3.59 m’/sec+1.07 m*/sec+2.05m’/sec) & 725, T bbb, 7o ak A VI

W COEEETOKRAMIL 212 HF m¥/H(=6.71 m*/sec X 60sec/min X 60min/hour X
24hour/day X 365day/4-) & 725,

8.1.2 MCWAP2 D
MCWAP2 OB, 7 o aZ A Wb LT LHBICKEHET 2 2 L THY, ATt
TPS ~DOKHAHE b EEN T D, TCTA 2ERL L7= 2018 4 12 A BES O FHE T, 2025 4E 1 A
(P FTEERBRAA T E CTd Do LA R I TCTA 2MERL L 72 MCWAP2 OIS TH 5,

MGMM’@:ﬁ*@%;@mmtyx%A(ﬁyf%&%m%mwﬂ4f?4y)@@
B BT AR OEA, T r Yy MR ARRER L OSBRI KT TR R
Tét@@#%#aihxw%>wmw92@5%i TR —FEOINIERNT L 7+
— = N—=TRARFE~OEE SN DI KOMIEEHEMSELZ & THDH, Vr—F— =T R
HIE, Fhlke 7 v 7 Z A (SIP-1) O F CTEZFREIBFIE L L TRESH TV D, RIS L
E%iﬁ%’%%ﬁ*f%@ FERRI) 72 = 0 L — 2 R P L R AR, R AAIH, B, -
B2A T ZICBEELT6T, ZOMIKICKIT S RFERB L ERT H-OIC, KA 75
ﬂ%%f&éo

MCWAP2 (X, 7 aa XA VIO # Y el O Y =R — MIBUKEE S KGR 7%
B L, AT 4 — A7 7302 300m D~ RT 8.0 mP/sec DT 75 {7 mY/F-%aEKT S
FETHDH, Fr. "N—AR— "R — LA, B —FaF AKX A BXORZaay ()l
DA LOKNL - REBEH LT =4 ) V VICHEHREZEINER S AT 2O b & £ TH
Do TNEH Y AT LOBAZ, MiFUER 18 7 ARNCE T 2 LEBH 5,

MCWAP2 CTiZ.MCWAP1 # & LT- B iR L OIS AT AR EAIND TETH D,

MCWAP2 O EBREHEART V2 — V&5 8.1-3 1277,
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%= 8.1-3 MCWAPPhase2 DEELEERS 21—l

Work Month/Year

Implementation Agreement signed Oct 2018
Water Supply Agreements signed Nov 2018
Guarantee Framework Agreement signed - DWS, DoE, NT, TCTA Oct 2018
Environmental Authorisation March 2019
Professional Service Provider Appointment (Design & Construct) | Jan 2019
Tender Design concluded Dec 2019
Construction Tender award Sept 2020
Construction start Jan 2021
Commissioning Jun 2024
Water delivery Jan 2025
Defect Notification Period concluded Dec 2025
Rehabilitation Dec 2025
Project Close Out June 2026

Higt : TCTA

8.1.3 HEKHEI5 12 & 5E Tk
(1) HEKEESIC K 2R TKDOHEE

g aZ AV, T R —2 =3 27 A2 L0 R—=)V GRS I AR AT
WV TBEIOTV M) TOEFERK, v = 7 K2 EORM %2 BRIZHEKI LTV D,
TR A==V AT A EE NI 7 v a A VRIS KE KT 27y =
7 M Toh D, faKINIKITAEE KR IR S, RS 7 v a2 1 V)11
BIETTEND, 72 RU+—Z —OMFGIIRTHEDIK 8.1-1 D= VIS 7 v a2 A
SRR [ 23 5 DO RNFRAITRLTWAH L EBY Th D,

suaaZ AN D T o R4 —2 =3 27 A bAKRFIH S, PEARLEL 21T 72 5 HEK
EG(WWTW) 23, BERR T 23 AT 0 . £ OMIC 2 EpTARtE S TWD, 7 rasd A
IR DBER 3 JOVFHE D HEK LB OIS ] 2 [X] 8.1-4 127",

2016 4EF ONT 2030 FEDOHEKLFE D v /82T 41X DWS OZEHZ LuX, =i
500 B H mYAE, 970 B mAETH D, EILKIE, T /o80T DK S0% THDH EHEE L.
2016 W7 S THI 250 B 5 m¥/AE, 2030 AERE S CHRI 485 B mAE & LT,

PRBSS D7 — & OFEPRA N 7 v 2 7 A V)i~ DE LK O EOHEE X Appendix 8.6
et/ S Oy
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8.1.4

@ Tabazimbi
(Proposed MCWAP2 Intake Site)

> MCWAP2 (Mokolo Crocodile (West) Water Angmentation Project Phase Z)

Bodirelo/

Mogwase
WWTW

WWTW Klipvoor Dam

Vaalkop Dam

Crocodile River

Elands River I ¥ I
Klipgat Rietgat Babelegi Cullinan
! Lindleyspoort Roodekopjes Dam @ WWTW WWTW WWTW @ WWTW @

Dam

i

Nooitgedacht Dam -
Hartbeespoort Dam

Bospoort Dam Sandspruit
@ WWTW
Boitekong 0 Driefontein
WWIW WWIW JHB Notthem Sunderland Ridg
Works WWIW

Thlabane/ ercy Stewart
Rustenburg WWITW

|

Roodeplaat

Temba
WWTW @
Dam

Rooiwal Zeckoegat
4{ WWIW 4{ WWITW @
Bon Accord
Olifantsfonzein Dam - Baviaanspool
Esther Park WWTW WWTW
wwtw o Daspoort
| Schurveterg @ WWITW

1 wwTw e O

Hartebeesfontein
WWTW o

—
LI I Rictvici Dam
L]

Existing Wastewater Treatment Works

Leeukraal
Dam

Kulswane River

(]

WWTW

Tolwane River

WWTW

Hennops River

v

-
.
] T,
=

[ WTW
= WWTW
3

T

ver

Apies River

Legend
Return Flow

Blaawbank Spruit
Jukskei River
Pienaars Ri

I R riwiraate .
‘: _ 1" Planof Wastewater Treatment Works ! \\,‘\ﬁe\;\‘ N(epwlan)
3

Note : WWTW; Wastewater Treatment Works.

He: JICAAEH
& 8.1-4 BEKALEZOBIEEE

(2)  PEKBEBIC K 5ETKDEEEZ T T na V)| F LA

FFROETTAKIT EFROE Y THIL 7225, BEfFO WWTW 226 OiET/KITBEIC 7 v = 2o
SR 0D 5 B i N RS S S 41T 2, 2016 AEIRERLD WWTW ZERIR LS K ONE TR
BEPTR LTS5, WWTW OFEBRE (RAE) ETOREBRPED, BUEO X LA R
FUERIE. WWTW 76 DiEIEKD & 5 i3 L ONRILK D O 23MEIE L T D,

SEEMOFHRHFRLFH 2L ZAH, n—F 3 v 7 Y= AL 5T 1994 £F L 2009 FiC
FHBOE, 7 VTR VE L N—)vay 7 AT 1994 FIHRHFEOELRD 5
N5, MHEFIZETLHHOTERL, BE-ETHIETTHD, TDD, HHED
ZAbIE, BIUAKIZE DD LHTE 5,

Z DT, 1994 FELIFTOW T — Z OWFHEZ b - T, PRSI L DETTKORE
ZTBRWVRARE LT, n—T a2y TV XF N 7V TR=)VE L N3y T L
DENENOFAZEIL 1.8 m¥/sec, 0.45m/sec, 1.84m’sec 72D, Thbh, ZoakA
IR TOREAREIT 4.09m/sec(=1.8 m*/sec+0.45 m’/sec+1.84 m’/sec) & HEGE S 41, 4
)T 129 EH T m¥/4-(=4.09m%/sec X 60sec/min X 60min/hour X 24hour/day X 365day/4F) & 72 %,

KEIRETE
AT 2 ¥ TPP OKFEHEMN FGD BRERICH ZEMICHERAIEETH D Z L2 LI FO@ Y

L7 EBskom BEXOTCTA 2B A4 X B2 — L7 AT =2 ¥ TPS OIFske AR HIL, # 8.1-
4 DBV IEERE 6 FEIB L OVFGD 6 XD AFHT 134 B ThD, BES 7 & FGD
OKRFIFANRIZ, ZH0FN 6.0 B m/A4EE 74 B m/FETH S, FGD IZHIKHBID T A
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7 —T—%RE LA, FGD T4 5K FGD6 KT 74 H 7 m/4END 5.0 B m’/
WA T 5,

% 814 ATaETPSMOXERE

Water Use (6 units) Water Use (per 1 unit)
Plant — 3 — 3
mil.m’/year | m°/sec mil.m’/year | m°/sec

without Gas Collar
TPS 6.0 0.19 1.0 0.03
FGD 7.4 0.23 1.2 0.04
Total 13.4 0.42 2.2 0.07
with Gas Collar
TPS 6.0 0.19 1.0 0.03
FGD 7.4 0.23 1.2 0.04
Gas Collar -2.4 -0.08 -0.4 -0.01
Total 11.0 0.34 1.8 0.06

HE#:  JICA REMICTHER
AF 2B TPS OAKJFITE a1 &4 (BE%. MCWAPL) 725 109 B F m/4E, 7aak A
S 2.5 B m¥F GHEH, MCWAP2) Th 5, MCWAPI Iff (N2 MCWAP2 O %5
KA T 2 & TPS ~DfG/KEHH %2 3 8.1-5 [T 7,
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= 8.1-5 AT 21E TPS AMD#/KETE

Item MCWAPI1 MCWAP2
River Mokolo Crocodile
Location of Intake Mokolo Dam Thabazimbi
Pipeline Length 46 km 157 km
Pipeline Capacity 30 mil.m’/year 75 mil.m%/year

Water Supply Plan for Medupi TPS without Gas Cooler
(6 units Coal Fire TPSt + 6 units FGD)
Water Supply Plan for Medupi TPS with Gas Cooler
(6 units Coal Fire TPS + 6 units FGD)
it JICA BRI TRk
TCTA PHDA L ZEa—|28 % &, MCWAPL (Ear)ll) 7HOKRBARZE LTI,

MCWAP2 (7 v a XA )I) o RESEMGT 5B TH 5, W2, MCWAP2 (/7 rn a2k
AN DB DOKBARZE L TWIULEL, MCWAPL (B a)ll) b AR ZMET 5,

10.9 mil.m*/year | 4.5 mil.m*/year

10.9 mil.m*/year | 0.1 mil.m*/year

AT 2 B TPS ~D KA H O X %2 [X 8.1-3 12777, MCWAP2 D31 F T4 % v
NUT4IXTS HEF Y FETH D,

Medipi Power Station
(6 units Thermal Power Plant + 6 units RGD)
Water Requirement (Total) : 13.4 mil.m ¥year
T Thermal Power Plant : 6.0 mil.nt/year T

FGD: 74 milm’/year

Crocodile River
Mokolo River

P oo

MCAWP?2 Pipeline (157 km) MCWAP 1 Pipeline (46 km)
Pipeline Capacity : 75 mil.m¥year Pipeline Capacity : 30 milm’/year
Medupi P'S: 2.5 mil.m*year Medupi P'S: 10.9 milm>/year|

Thabazirrbi
(proposed intake site

O
|

;
.
|

H#:  JICA AERIZTHER
8.1-5 AT aFE TPS AMDKILtHATEHRENEK

(1) AKISCEHE
1) Eav X AL oK
FTaa L ANE LT LHIA~O#KIZ MCWAPL /X4 7 A > Z&@L T, 30 B mY
Q505 mYA) THhDH, —FH, Ean X LA OAREIT 156 57 m/4F (1298 51
m¥/A) HY . KFFIIE 2R8NS 5,
2) T uaXZA )G oK
a) Z L~OFAEEF N TR0 KR O s
2016 FERERD & L TFHRIROAFIA I 212 54 /4 (17.67 50 mYA) THD, —H.
K EA~OFARIL, ZLERHED 129 50 m* /4 (1075 G5 mYH) B8LOANTT N
OHEAERS; 5> 5 250 B 7 m* /4 (20.83 & 0 m¥/H) . At 379 50 m¥4FE (31.58 B0 m¥/
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H) THD, AV LOEFETIX, MCWAP2 12X % 75 B m¥4E (625 B m*/A)
OBUKIZIZRBEZR VK ERFE L TV D, 728, JEAEE 6 O A REIX, BEOEE
T2 X0, AEENNSNWZ EEERL TN D,

b) HED Y A7 Olpgt
HEOWRENDRVAIX, ¥ LARBNOOX MRAERER LD ENH D, I
HBEHPRIRDND DX LASDFWARENE 0 OB X A~ORAEIINT T M OPEKLEE
a5 250 H U mY/4F (20.83 H 7 mY/H) 1% LCKFIAA 287 B 7 mY/4F (23.92 B m’/
A=17.67 577 m*/A +6.25 E5 m¥/H) L720, MCWAP2 ~DOKMHEED 37 H T mY/4F
(309 HH m/H) ORENREL D,

o) HEARKMIES OPLRIZ L D Y A7 OfFFn

s, T INTIE, PEARRERS O PR L O BB RICHE D BTV b, HREK
RVEREG 7 5 O PR AR IL 2016 £ 250 7 m*/4F (20.83 57 m¥%/H) 235 2030 H2i372
< &b 485 HT m¥AFE (4041 T m*/H) ~& 235 HJ5 m¥/A (19.58 H 7 m¥/ H) #n
HETRESN TN D, PEARERE OBINMERE S —E ERE L= HA, B 2019 42
b FEIARES 37 B mY/E (3.09 B m/H) Bl Sihd ERES D,

7285, 2016 RSO X AT RHEOKFIME 212 545 m¥/4 (17.67 G m/H) O H 5,
KBSy % 15 6D DHEREIZ OV TIL, MCWAP2 @ EIA SIS E(CB W CTRERHE A 2V 2 &
B fERRE NS5 2 LV EHERIT 5,

(2) A

2016 FERF R OFARE TIL, #FIZ MCWAP2 ~DOKBHGIZ RN D08, ~TT UMD

PEAALEG DO YEHRIC X 0 2019 FELIFEIZIE MCWAP2 OKBHRIC RN EL D Z LidZen,
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8.2 ARALVIZHEHIE

8.2.1 HA
Eskom [IARFH DI AFEEF % Steinmiiller Engineering (}2 T Black & Veatch) I[ZEFEL ., 2014
FEIZHREFEP R SN, AKA L ABIRDIBEIZ L DO a 7 NI, ZoWEHE
Tldigiam S CTE 57, Eskom [E5/3% Bosch Holding Consortium (& U Bosh Holdings, Thabile
Engineering, Thabo Consulting and Nemai Consulting) (Zxf L C-¥— RO HEIRRAH D% El (LT,
AT = ¥ Yard Concept Report) Z#ZEFE L., 2015 FFICHEENIRH STV S,

ARHEITIEL, ARG RN 2015 4F 3 H 13 B THEH S 4172 A 7 = ' Yard Concept Report 55
1 %% [Rail yard and services] DWNEZFEIEDOBLANO L E2—L, 2 bOHEELEL
(ROt 155 N TR e i RIS

8.2.2 P77 U OERE R
F7 7 U IERIE TR, SREFFEE IIEDEL L RERETOT O TV D,
(1) Bk
N7 VAR MIBURAMETH S, 2T T 7 U DB RA LT Y . Transnet
Freight Rail (TFR), Transnet Rail Engineering (TRE), Transnet National Ports Authority (TNPA),
Transnet Port Terminals (TPT) 2T Transnet Pipelines (TPLYD & 5 D DB N L 725, K
SALIE, BRI TG TR WERASAL T T A OB EBIT o T D,
EMPGEFREIT, TFRPAFEE TH D, TRICRT LR, BREMIIET 7 U 12t
JRARY | SREEREREE IO L CRER Ry U= BB L TV D, EMSEMIE N T
Ax oy FBRALTEY #FFEHRIT TFR ICE VITDbh T\ 5,
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H{#L : Long Term Planning Framework 2016, TFR
B 8.2-1 EWM#EA > TS DOHEE
F7 7 U Tk, FFET RSB CERERENEA SN TV D, REORK TIZS 5D
FERAHL L 340 B OEHEZ BN THREEIL 4km (2 KO, R THRESBEO&EY)S|HE &
LTCTHBLND, T4 540 TFR BS54 FRICID £ L5, EHIT(2017 )OOk i
2,198 b IZiET D,

& 8.2-1 EF 5 EROBEYHERERE

&
BHE 2013 2014 2015 2016 2017
—BEYM (BHLY) 82,6 | 88,0 | 90,6 | 84,0 | 88,1
mEARR (A MY 69,2 68,1 76,3 72,1 73,8
EERLEY BALY) 55,9 543 59,7 58,1 57,2
SESE (BALY) 207,7 [ 2104 | 226,6 [ 2142 [ 219,1

{8 : Results Announcement (2017), TFR

FGD ([T KREDOAKANUEEL 7225 L RIAEITE Y REREIEZAT 5 BURN AR

FHETITEOE TR 2 Z LGB SN TN D,
(2)  fR&EEwE

R WL 1L, Passenger Rail Agency of South Africa (Pty) Ltd (LA ., PRASA) RN FEHHETH
Do A B L—/LOALRTET 7 Y D 6 %17 (Johannesburg, Pretoria, Cape Town, Durban,
East London 2 U® Port Elizabeth) THtEFH¥EZEH L Tk v, #HiEIZIHIT 2 E0EMIX
PRASA DA T %, PRASA T Shosholoza Mayl D4 BT I EHE i &kE#H5 & F2hi L
TWDHA, ATl TFR OfUEAIEH LT 2,
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8.2.3 HEERXZHOLE 21—
(1) FGD FHE[HIZ IS T B itk DIEARNZ 2 )7

FEARI) T2 40 K AT DAai e DB 2 71T IEAGK G D Project design manual F10>“9.1.1 Limestone
Handling and Storage”|Z VA F O V) s#iy & 5,

Limestone will be received via rail (either via bottom discharge containers handled by an
overhead crane, or via bottom discharge wagons) or truck (side tippers). Limestone will be conveyed
to a stockpile via belt conveyors and stocked out via a traveling tripper and boom stacker into a 30-

day capacity longitudinal storage pile.2.

The main components of construction in the limestone handling system between the rail unload
and the limestone stockpile are the gantry crane and hopper off-load system, belt feeder, underground

link conveyor, limestone stockout conveyor with tripper, and limestone stacker3.

LU, AJKA DTSR D FEHUT DWW TIEREHED 20,

KFRIYIZ, FGD DiFR D HCHAT 2 Pk K O A B IX8E CTlik 35 Z & 2% Project
Design Manual @ [9.1.2 Gypsum Handling and Storage] THIfEIZ/R S TIEWRV, ARG
(Zdlzo T, LT OFEMRBRE 21T O 2 &M RESINTND

- ABOWMEEAT O IO OFMEOBE - FHE
- ABORENZER ZAT O 72O ORERHE — A8 O — Ry e sk (T B
— P —DEEA T T L)

L7230, A8 OBLE L ORI DWW TS R MR RS 21T o 72 L TRET S

ZllhBled, AT Y ALAR— N TIEABOREREFHEIZOWTIEE K L,
(2)  FEhEFt
The services of a specialty railroad contractor will be utilized to construct the limestone receiving

and gypsum loadout rail facilities that will be completed just prior to, or in parallel with, the

limestone and gypsum material handling conveyors, and prior to Unit 6 FGD commissioning.*

AFETIH, BOEH 3TNy r— 725 TE Y (Package No.15°) | “Majority of railroad
work will be under separate contract outside FGD project®” D Ft# D L B0 . AR L (3BIE &
T 52 ERPRRIZEINTWD, P— FOEMIZLLTFOBREIN AT TWND

- ARL, EEEEIC12 4 H

- MTHIMELT9 A, LT

- EEERIZ24 4 H

PRIERAH OFENR AR T 45 » ABNAIAEN TS, FEMZ2NFRIZ DWW TIXBIRE R T

2 Project Design Manual (2014), pp.9-1, “9.1.1 Limestone Handling and Storage”, Eskom
3 Construction Execution Plan (2014), pp.27, Eskom

4 Construction Execution Plan (2014), pp.25, Eskom

3> Construction Execution Plan (2014), Table 7-1 in pp.30, Eskom

% Project Procurement Plan (2014), pp.2, Eskom
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7R ENTWRWA, — R EWER OB I o 2 BB A AT A WD LS5 2 5,
£822 ATAEFGDEHEITOER (FEES)

HiH : Eskom (2014)

8.2.4 * 7 2 E Rail Yard and Off/loading Facility Concept Report @ L E 22—
AHITIX, A7 = ¥ Yard Concept Report [Z331F 5 EEARRHESFICOWTIET 5,

(1) FHEare7h
F 72 AT = Yard Concept Report (2351 5 27 MEZLLTITRT, ¥— FADOAE
DRA > MIABFIETHY , HREHS XT LA TRFHEN R END,

- BRE AT AW OF MRS EIL CAIKA 120 77 R F FGD AE 40 J5 K
>/ AE)

- TFRAABZBHU CTEMZE T, BILEEHEZE Yy 7T v 745

- CAR¥A 7D E%Eﬁ%&F@Dﬁa@%L A GRS SE & O TR IR )

- Y= FNOEREIRA O NS LE (8T ARy MIEGE)

- B—FU—=F U uR—FFA NN vR—IC XY AKAZREIT D

- EMEA RS B EIEL 342 AERAEE (RIS HO S B 5 BEHLH, 2 A & Bftic
X BEM. 16 BMZBED A T AL LTHIAT)

- ARADERITEE 60 i, Class 39 OHEBIH 4 52BNV TRET HELHE

- FGD B Okl X5 H 50 i, Class 39 OFERIH 3 52BN CTRET L HEBE

- fEEOMIC AT 2 ¥ TPS OEYY — R THR 2 5 A%IT 4 K

EFLD [CAR ¥ A 7OEHE ] Lix, 825 (1) 3) HHXA T EHE#HEIIRTA—T

A DERERLTND,

(2) AT =2 ¥ FGD 28T % A KA (i 1 H
AT = & Yard Concept Report (2355 < BXEFREILE TRITTR T,

& 82-3 FHKEV— FITRARI ERRDEREFH

Y] ] ET

AR F—o 1,065mm
L—Ju 48 kg/m

RA & /DR FEE 200m
=ADE 1:800 (1.25%)
Z.Kﬁ \llli 60 kg/m 1:12

(NN 53 48 kg/m 1:9

EPID%%FEHKE 5.5~12m

Hi# : Medupi Yard Concept Design (2015), Eskom
T NI 6oMTHRSINTEY, ARG L OBOMEPBESN TS, LI T U &

HRROMEZ TR R,
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RIKA HeRSE EfE .
BT E#515m (30 CAR WAGONS) 7 TR Line No.

BIRAEIEIRSY

AEH#R 500m
(30 CAR WAGONS + 2 LOCOS)
e b Main Line

8 HF#5830m (50 CAR WAGONS + 3 LOCOS)

_ HF421011m (60 CAR WAGONS + 6 LOCOS)

L : Eskom 7> 5 OfF#HIZFES VT IST
822 HEYV—FIZBT3&ZBOHE

MWRY — FIZLLTORETEHESATEY . FMORENITEROBY ,, AKAITLHAS
by ABEORELEEINTND

- B e

- FLBRIEIRE : 5.5m

- ARA 60 WfmAK TOEM, 1 I 30 MOfiHE L
- AE 50 MR COEH, 1 I 10 WO A2

- RRTC, HEBAE 6 M & BRW S IR B HL N B AE FTRE
- ONEERERSHLIX 2 [ CHEAS AT RE

- HEEWIT 26 b o EhERG

R824 HEV—FIZEITARBEDEE

&S &= | 2=

BIRATTEHR FEIARE 1 EIT30\ET
BIRBEIER -

AIRAHFELR -
HEBEASR -
AEEER -
AEHHER BEHA=E 1EICIOEET
BRI 822 LR ENTE T E BT B

HUHL : Eskom, 7 & OfEFHIZ H-D\N T JICA AN TIERR

LKA EABORB NN — TN 825 LR 826 ITENEINRT,

o |m|o|a|w > s
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%825 ¥Y—FRIZBITARKREBEOREHYA VL

HREEDHREA

BIRBEREAT 60 MmADOINEL | BRIZEF

EHHEZET o1&, BIRBZEHEATL 60 MR
DINEH 1 BRIZAY ., S BREB LT 11 BR
T2, J0MITSHFMTUIVEEL. TDEFEK
®o

11 BRICBESNAMAI 30 MIEHEAMICHS
N, FUyNR—IZEEZEG. 28F. 3%F. 6
BREBEY . 71 BROBTEHDED o 12 60 MHRERK
DINEIZHERT 5.

KBEZAHANTY LS 7TBENSRET D,
N BROBREFHINGNSHEISA, 10 FR
IZE 5,

ABHEBESHEEENS S BRICEY ., FiE
SN 30 MR DIIEEZES LT 11 BRIZE
B

ANBAHEHRIL12FE. 3F. 6 BFTHREE-T
10 BIEIZRIF L., MEIDFAT 30 EmHRAD I
BHETBRICEET S,

11 BIEOFEASNI=30 MO EFIH S i
NofEEh, 10 BRICED,

ABHBEET2E, 138, 6BEZE->TI0E
BICEY, REOFAR 30 TREDINEEZ 75
BICFEBSHE., 60 MIRAKICHEITS,

FTD%. ANEHREEIRELERET S - HHEE
HHEEIZRS,

Existing Railway

R Ze &30/ ZEEHEOE (BHF)
ROFNEHENFL-S., 1 DEEFRHBL. T FEEI0E FHEEOE BHH
BERBRYIRT, b = © O opEE BBH
® = O i HEiEs ABgEEEE

Hi © Eskom 7> 5 ORI HES) T JICA FAE NI THER
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£82-6 Y—FIZBITA2REDEEE 1L

HRIEZOHNA | EBRAOA A—

=20 50 R D FIEHE|E

20 50 MR DFIE(L 4 BIRIZES S, HES
HEYYEHT

WEREIESE. cBEZAY IBFRICEY., FfE
FATR SO MmRARDINEIZERT 5,

WMEBELITL—FFRAMOEEARETL., HE
NERESN-OBHEMNEZTORICRET
b5, TOMICASBHEEIESEEEMID 13 B,
SBEEREOTS BRICES,

BRRKI0EDOERICREZWEALTIER 135
BITED

FEALEZI0ADREEE 3 ERICEET D

FHEAMEEZT 0WEMTSERYIRL, 5 &R
250 AR DINEZMLILTS

Existing Railway

Ap [ TEHI0R TEHI0E BHFE)
COFIEERDEDFIENRNELI-CBERY HEEEI0E FEREI0E (BBF
&g (1LIZR%) | BEE (BBE
O B L F R A E

Hi : Eskom 7> B OFEFHIZEES W T JICA FHAERIC THERKR
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(3)
1)

?P\

faf
r

=i

A

AR DB EE T H L RRERH 2 TSR Lo b 02 TRIDR Y. 1 147

LT 360 47 (6 BEfE) NHRAEND,

VEEEDNS /72 A5 =2 B FGD v — R Ol 0D 32 24 M

£827T VY—FIZETFA2BRABEETAILE A LOBEATRER

# | IBE FEHRMN (9)
1 | AIRBFHEEE ; 60 120
2 | EEODBEEE ; 60 MFIEZF 2 fRAKIC 15
3 | EEORE ; 30 90
4 | FEIASKRFED 30 TR EEDIRE 5
5 | ABREEDIRE 25
6 | EY DOREMESE ; 30/ 90
7 | 30 M 2 FIEDwmARAEE | 15
=1 360
T HABEIEFRE2S5DLD L —HT 5,

Hi - JICA FAZERNC TR

2) 4F

AR DA L EEZR I & AER R 2 PIRRICRE L2 b0 &2 TRISR T, 1 ¥4 7

VT 370 4 (R 6 HEfR]) 2NAIAEN D,

%828 Y—FRIZCBITAREREZHAIILE2ALOBMBRAEZR

# EHE | FREREM &)

1 50 D ZEFIEDE|F

2 4 BIRICEFIEZRE 5

3 HEEZ 3 BRICREL, BABRDoEEIC 5

L

4 RAEDEE 150

5,6,7 I0mT DOREERE 200
=111 370

T EABERIIRR2SDLDE —FT 5,
Hi i JICA FAA I TIERL

A7 = & Yard Concept Report "Ci, 12 hours train handling time applicable within the yard’
LR DD | HEE S IR RN Z OFEHICINE D, ek, BRI RFEIE TR A 722
BEHIE 0 | ARFEMRMRBRE O « FHICBOWTIRELALETH L Z L2k

AT REThD,

7 Medupi Yard Concept Report (2015), pp.13, Eskom

8-18



8.2.5 EERETE
(1)  piseEstt

1) @EYih & kR
ik 2 e 5 DX FGD OB HE R A A TH D, VERITTRIORTEBD,
829 HABHTHEELTWS65—RADHERDOHME

FGD H Crocodile West

AROHE/ H— RiE%h B Water** Mokolo Water***
Alx a SO = HEE
. MRBEDOH | AT | mp HEE | mEkE | HkE | BAKE | #KE
=i ﬁ ﬁ =

' mg/Nm? % kg/h m’/h m’/h m’/h m*/h

etk Casel | 384.27 89.22 85,202.38 929.20 72.28 926.34 69.47
85% BSER Case2 | 396.22 92.95 143,235.88 | 1,030.31 74.20 1,027.15 71.09

EmE xR/ 143,556.27

Case3 | 389.67 93.14 Gans 1,128.50* 73.99 1,125.04 70.59

Rt *

ZEtik Case4 | 300.18 91.63 75,328.76 933.49 73.24 930.54 70.39
96% KSER Case5 | 295.32 94.78 125,735.02 | 1,034.74 75.25 1,031.48 72.09

[=
g;;fr“_‘/ M Case6 | 289.08 94.94 125,964.87 | 1,132.82 75.04 1,129.25% 71.59

*EHEHENT OEATIE, 6 77— XD THRH S WELE & & 722 55,
**Crocodile & Mokolo 1% FGD 7' 1 & A2 ME /2 K OREREIT & 72 5 )1 D4 B
Hi - JICA BRAMNS TR (BEARGHTIES)

AFETIE, HOMLBEENSZ W — A ZEF B OFHESREET5, Thbb, A7
v TPS O 6 B4 THE L | 143,556 kg/h #8BEIC LV ak T 2ETH D, L7eh - T,
R 72 LB EIL 24 b RG] - 72 d, AIKAEIL, UTO LB RTINS,

- WEEARRE 130 5 b v AR

143 b /R x 365 H x 24 B[ H
2)  AEEA M H L

TFR 17 V A~ A A —A X —{Kg (2 1 M) ZFR\T 24 KefifE A ik 41T
STWND, E5IT, SREEREZEUICIT O T2OIITEED A T v A 4 & BT D HLEHR
H%, TFROEMAZREZ, BUED A T 2121310 HZ2 RIAAT,

F7-. PHITE R VWEBSOAIKA DS OFE T X - TIIEkEiES — i1k
HZEHEZOLND, LTEDo T, EMOD 10% DR B A EE LT, FORE ., SRR M
FHC & 0 AREEREE H BT T O Y 300 HE FRIAA TN ;

- FREAERIEE H %L 300 B (304 H A& 10 B EALTYIY #50)
365H - Z VAR AKRIRTH - A —AZ—{KIETH - #uEA 7T 210 H —
37 H (365 x 10%) : THITE W FECA KA ORI OFE 42 5 &
3) EHEXA T LFEHE
EEOH A T 3L T HEMOREBEIC L > TRED, M7 7 U B TRBFO L 9 2R
DI A—T o U TN L TET D52 N TH S (TFR & OmEEFER), —
7T, BHROFNE, BT OWRH OB L Tl s vV ERLETH D, Bk &
L CORBOIIRIIRIZMEE L TRV, AEOEREIZON T HRETT 5 Z &A%
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Th s,

FIRAT DRIBEDFETE L TR LTz, AKX A Z Bl FGD Tt L THRHT 5%
AIE ChHHLI ExEZDHE, REOBIIIERNYT A X ThDH EBESND, LEB->TE
HOFEAILA » 73 —7h> Rotary Car Dumper (~ VU v/ x—% A4 7 [X82-3 )% FIH LT-
F—=T U AR LA EBESND, TFR VRET LA —T VT bRy N—
HOFHEHTEZNTIK 82-4 LK 82-5CFNEIRT,

Operation Room

Hi i JICA FAAE I CHERK

8.2-3 Rotary Car Dumper DA * —

FERET:

- By T —EEE: 12m
- B &:3217m

- & 3.0m

- HE (F#): 20,820 kg

- e KRR 58,000 kg

- AE:67.5m’

H B : RR Picture Archives.net @ 7 = 7 %A MEWRIZHES VT JICA FHEMNIC THERL

82-4 A—T>7 32D (CAR Type Wagon)

FEEHIT

- By 7T —RIEEHE: 12.5m
- B &:3.6m

- 1&: 3.0m

- HE (F¥): 20,000 kg

- I KA E: 44,000 kg

- BE:66.9m°

H# : RR Picture Archives.net O 7 = 7 %A MMERIZEESW T JICA FHERNIZ TIER

8.2-5 Ry /IN—EDH

TFRICE AL, ARAIIA—F L VTN L DHENETH S, TOFEHREIIA v —
HTS52-58 hory A—T70UITT63 e gBfEIC L £dd 5,

BARRY 72U 0 OFEITHREF TR SN TV RN BURE R TR = %
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ik

METHVNEND D, ZOBNERK EOEEILZ 20 FoTHHZ Enb, LTFO@EYE
HWEIL S0 o EHEEEE L,
- HEHEE 50 Mo EHE

20 bk x4 - HBEEAE30 b EHE

(2)  GEHRFH

AT, AIRAERED 72 OIS BE 7 HHEOEIRALKIZ SV il U D, FGD Ok &
L COABITE B NHETE L TRz, A OEIRGHEIZ W Cidfib e,
1) AR

F 7 7YV BB D EEMIL B.O.Tambo [EERZEE L S NR AT VT TV N T &S
ZEHRBAE SRR ERL 1,435mm) & R & | A —F — 4~ —(1,065mm) TIA S RV S SR Tnd
Eskom ~DHEFRIZE D & AJKADOHLE Limeacers (IZ0fA LT, ghEry hU—7
L. TSNS Limeacres © A7 = & TPS M O&RHIX TR RT8Y THD, EWF

AR B RO TR TN~ O BRI 2 EE LTI AR AT ATRT L R T b
Vo TR ST 8 & 72 5,

TFR ~O [fi it R 2 J0iZ JICA FRA NS TIERK
X 8.2-6 AIRBHIEZI (Lime Acers — AT 1 E FGD Site #$5E CTHIET 55H)

RERS R BE X 2 PSR T, RO K/ 1TE I TV 5H A, Thabazimbi & AT = &
FGD I3 IEEBIL CTH D, #H%HD Lime Acers & 5 H1D 2 7 = £ FGD 1% 1,050km F£ /&
T, TFRIZK D LR RIT 3 BRETH Y . WRIZHOWTH FRIZRTHE@Y Th b, 72
2L, ZOHEERFFEIIMIE TH D | EEROFTERFIIS BEZRPLETH D 2 LITEEN
WETH D,
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FFFFFF
FFFrrl] FFFFzFzA
|| ||
= =
N
eP&e‘T \%’é@ | To FDG
\;\6‘ i : . . < i by conveyor
¢ 48h ——— P4~ 12h P4 8h —Pe— 4h —»
i 72h (3 H), % 1,050km >

Al ; BHAROHE. Blbr RSN -KH

Note:

1. KFOHFIIMMETH O | FEEORmERFR &ML L —F LR, £7-, LimeAcers £ A7 = EFGD ¥ — K
VAT T MIEBOLALT Y NEITRRS,

2. EREIKICHE Y BRRCITEEVRENRIT 6N TEY ., 20 b UL EOEEZFH & 72> T 5,

HUHE - TFR ~0 1 #k 3 % t1 JICA FAARIZ TIERR

X 8.2-7 HIBEERRE & kR
2)  RAAIHARL
1 B0 OBEHEGEHIILLFOEY B S5,
- KA OEEI LB L 84 Tl
130 5 b> /45 /50 ko /H]EL /300 H 4R
- HAEA%: 14K
84 i,/ H /60 i, %I|H
> ARRECHEHMAT AL 24K H
AT 2 TPSICTESN TS 6 D FGD NETHT5 L WH &b T, 1 H
bz 2 KOEIRERET H, TOHMEE LT, 1) FKAOMELE LTI PPC tHE
IDWALA tO = FH XD &, 2) PPC ~DEIATIL, LERARAEELZETHEY IZIX
Mgk DI ENARRET HZ & (R 130 T hy) 3) AKADHIGEDOEB 2 BET H72D

—EBIORNETOND, BEETIZ, FGD OBHARSL & MBS FAORERZ FHRITH
NELDD,

% 82-10 FGD = LD ERFIERE

AT a2 TPS IZEEIND | VEFEHAKREGE (B N
FGD D=y +& B k) LR BFIEAR
1 0.21 0.23
2 0.42 0.46
3 0.63 0.70
4 0.84 0.93
5 1.05 1.16
6 1.26 1.40

HIR : JICA FA I TIERL
3) TR HHRAK

VEEHEHET, APETRE L EBY,, NEREEFHRIILATO®Y HHIn b,

- IR OEEH : 42=84 % H /2K H

F 77 U 3BT, 100 4 8 2 2 5 HR O 5 H3 B HCE ST, TFR
2R D & HHR 60 MR DFIHIZ DN T H AR TIIMER S FIN TEL LDRMTH D,
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DL A, R EOMBREIZIIRENH V| FARQ~3 A)OHINZ T4 < fE)

R ~DHRIZE D), £72, K 82-6 IZ/RL7Zi# Y, LimeAcers~ A7 = £ FGD [HiZ
BEORBRBEEZERTEDL Ry NT—27 Lo TnD, BUR, s E72mE LT
BoO3, b LRBEAEP AR T GG ICIINERKEERET L2 AR THDL, I HIT,
PUFIZZR LTV 2580 | BRIFELEREIT TFR OF(EOTETITH) 2 L o TEB Y | firfl
SRR N E NG 2R Eskom (2 X > TIThiv, T OIEELIS O —8) 0 2 1L
EREICEEND, U EOBAEND, WIS E . AR 130 5 b OFKA ESGE
THET 5 Z LIXARETH D EE XD,

)

BIRAHHEEERERZAD  UEHSHEMAET, FEEOEEEERLEDOHKE BELRIRBORE;
FIERE; E1T;

o BRI A A —
High - JICA FAA R CTIERK

8.2-8 AIRAEIEIZZSMHIBIT. TFR & Eskom D& E|5H 48
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8.2.6 I Hh K
(1) A5 = £ FGD Site

AT 2B TPS IZFHE SN TWAEGEY— FOBNEZ TRIZEY F L5,

| Y— FRETEN (EE) 2. Y—FERFEH LA 3. PRI ($5E
Hit : Google Earth 3 (NZ Eskom $#2 AT (2 H T JICA FHARNZ TR

X 82-9 2017&E 9 ARREIZEITSH AT 1E FGD ¥Y— FDIKR

Y — RO HIIEEF D TFR A EHE STV D, Sl REy— LYK 2km 7
RNCALRE L, AR &K 20m OFEEEAZ PR > TUATIZED . ¥ — FIZEHRT D,

BUIR, 8RBV — RO OMERIT IR STy, e, BIFREITICY— R
GERHDAAET D72, AR E OESFITHEIAR S L 70D, S HIT, AT Eskom D
ROW DOHiHToH Y | $hiEv— NIZFIHT 27201213 00 EAMEITIT e 525, Hiffr
mCIEEEY— N E LTI Th b EE 25,

8-24



1) AJKAISE (Lime Acers, PPC)
Lime acers (28T HAKADLTTOBTNRZ FTRIZIY £ 5

HIRAFADEET- REBA Ny 7 ¥ — R PPC WMEHTHY— K
High - JICA FAA R CTIERK

8.2-10 2017 £ 9 AR DA KA ILIT(Lime Acers, PPC) DK

PPC 23MRA T HhEsX TlE, 1 BEIZ 20 WfEiIAA, 3 DENT 60 WK DY H A2 37T 5H
LRI EEER L TWD, BUROMERARETIE 1 HIZ 2~3 ADOFEAHKE L CTE
. ¥— FIZOWTIEAKADREAMIBBEITA S 7eun,

8.2.7 Project Cost in Railway Yard in * 7 2 E FGD Site
(1) NG R ey

FEARRFHIBIT DHEER OB ARIERIZI TRIORT LBV, AFHT 1.27 8 ZAR (1,220

Tk RAAEY) BRAEIAENTWS,

x82-11 HENYT—VOMELEXEHAFTLR

HE BiEA BE
DEED 71 Civil Strgctural Construgtion and Erection
71.0204 Railroad Construction
N\y/r— No. 15
ZERRAER [R5 ZAR 71,118,000 (US$6,805,550)
LT ZAR 44,615,800 (US$4,269,455)
NEE ZAR 124,000 (US$11,866)
WAt ZAR 11,270,700 (US$1,078,536)
ZDHh ZAR 0 (US$0)
|t ZAR 127,128,500 (US$12,165,407)
ERITHDLIVLERBIREDEE 0.7%
ERDHRFERERE (5%) ZAR 17,677,731,800
Higl : Capital and O&M Cost Estimates (2014), ESCOM
8.2.8 Overview of * 7 2 E Yard Concept Report

P& (Capital Expense: CAPEX) N UNEM =2 2 kb (Operating Expense: OPEX) DR g
KaF 82-12 L 82-13 ITENLIURT, CAPEX [FIEARRGH LV bHIML TV D23, §F
MZRNFRASBZR STV T2, 2 A2 MEINEE « 24ROV TRELS T 5 2 &
B R CIXNEECTH 5,
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F82-12 FEHEEIR MHIE

TOTAL RAILWAY YARD ZAR 83 420 900,00
RAILWAY YARD INFRASTRUCTURE ZAR 61 376 900,00
RAIL WAY YARD (IN-MOTION WEIGHBRIDGE) ZAR 1 056 000,00
ROLLINGSTOCK (SHUNT LOCOMOTIVE) AR 20 988 000,00
TOTAL CIVIL SERVICES and INFRASTRUCTURE A 104 111 810,00
CIVIL SERVICES 104 111 810,00
TOTAL ELECTRICAL CONTROL & INSTRUMENTATION 4 975 000,00
YARD AREA LIGHTING ZAR 4 975 000,00
TATAI CTRIICFTIIEAL AMD BRI NIMS CERVICET 0 197 NE41 2N NN
Hi#t : Medupi Yard Concept Report (2015), Eskom
#®82-13 #HEV—FEEQR MEE
SEEE
B AMOUNT (ZAR)
FERFZ Y I#HE BEBEXEDH) 2200 000.00
FEBAVTF AR+ - AEHERE 865 500.00
FRMEE (36642.86 liters @ R11 per It) 403 100.00
FiEE (10%) 346 900.00
$oEEE R ke 3 815 500.00
HEA VI SHfEEES
B AMOUNT
NhA—)L 2x BEHKEE) 280 000.00
AUTFUR 240 000.00
FiEE (10%) 52 000.00
BEA VT AVTFUREBING 572 000.00
#EEE QR FEE 4 387 500.00

Hi#t : Medupi Yard Concept Report (2015), Eskom
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9. HIREH & FGD D 1t#k

9.1 HHREH
9.1.1 HT
(1) JEPRSE
JAPRSME, HEARREEY LT 5,
REDBIT 5 & FFALMEE % 9.1-1 1R T,
F9.1-1 FEESEH

Parameter Value

Ambient Temperature 23.7°C

Ambient Pressure 91.33 kPa (900 meters ground
altitude above sea level)

Ambient Humidity 50 %

Fuel Analysis According to 7 9.1-2

Test Intolerance/Uncertainly Not allowed

FGD system pressure loss 2.5 kPa (10 in. W¢)

Outlet SO, concentration 400 mg/Nm’ at 6 % 02, dry basis
utilizing the worst case coal
without attemperating air

Maximum chloride level in the FGD slurry | 30,000 ppm

H#: JEAEEEL Project Design Manual
(2) VAT LHERL

AT DHERIE, EARERGEHEY LT D,

FGD ¥ A7 LHERLIXNE ONT FGD 3% E % OHET A R %1% 9.1-1 X DX 9.1-2 IZF 2
R,
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HiEL: TICA FAZE NS CTER

9.1-2 FGD RE#Z DHH X 2K

(3)  JREHEIR

BEBHER T, ARG LR UL 5,
RETB T D R & PRBHRIR (A RO DN BHRIR (R AR) 22 %2 9.1-2,

NRY,

PREER (BR)

#9133 ITFNTE

Parameters Unit De51gn Minimum | Maximum
Basic

ngher Heating Value (HHV) air dried at 25 Degree Mi/ke 205 19.0 215
Celsius
Total moisture % 10.5 5.0 12.0
Ultimate Analysis Air Dried Basis
Inherent Moisture % 2.0 1.5 2.5
Ash % 35.0 31.0 38.0
Total Carbon % 50.7 50.3 534
Hydrogen % 3.0 2.4 3.6
Nitrogen % 1.0 0.7 1.5
Sulfur % 1.2 0.8 1.8
Carbonates (CO3) % 1.1 0.6 1.8
Chlorine % <0.1 - -
Fluorine % <0.05 - -
Oxygen % 6 5.9 7.6
Total % 100 - -
Approximate Analysis
Volatile % 25.9 24.1 29.1
Fixed Carbon % 37.1 37.7 40.6
Physical Property
Hardgrave Grindability Index 51 45 56
Abrasiveness mgFe/kg 500 200 500
Coal Size > 100mm % 0 - -
Coal Size > 40 mm % 5 - 10
Coal Size < Imm % 25 - 35

9-3




Coal Burn-out time* | sec | 2.3 | 2.1 | 2.6
Ash
Silicon (as Si0») % 57.46 52.69 62.24
Aluminum (as Al1203) % 26.24 24.03 28.46
Iron (as Fe203) % 5.79 4.98 6.61
Titanium (as TiO») % 1.24 1.11 1.36
Phosphorus (as P20s) % 0.47 0.34 0.6
Calcium (as CaO) % 3.19 1.9 4.48
Magnesium (as MgO) % 1.11 0.62 1.61
sodium (as Na;0) % 0.07 0.00 0.29
Sulphur (as SO3) % 2.60 1.41 3.79
Manganese % 0.06 0.04 0.08
Potassium (as K>O) % 0.76 0.54 0.99
Ash Characteristics
Initial Deformation temperature (Reduction) | °C | N/A | 1.25 | N/A
H i FEARER B, Project Design Manual
&O.1-3 BEMERK (&RIE)

Parameters Unit Design Basic
Flash point (PMCC) min °C 60
Water (v/v) max % 0.5
Sediment (v/v) max % 0.1
Total sediment in residual fuels by standard aging (v/v) % 0.1
Viscosity at 50 °C, min cSt 90
Viscosity at 50 °C, max cSt 150
Viscosity at 100 °C, max cSt 20
Conradson carbon residue mass, max % 15
Ash mass, max % 0.1
Sulphur mass, max % 3.5
Copper strip corrosion rating (3 hours at 100 °C), max - -
Density at 20 °C, max kg/m’ 991
Pouring point (winter), max °C 9
Aluminum, max mg/kg 30
Silicon, max mg/kg -
Aluminum and silicon, max mg/kg 80
Vanadium, max mg/kg 400
Iron mg/kg 50
Acid number - Nil
Stability: Accelerated dry sludge, (m/m), max % 0.1
Stability: Existent dry sludge (m/m), max % 0.1
Energy content, min MJ/kg 41

Hi#: F JLAEREE, Project Design Manual




(4) KoMk

JEARDPERIT, EARRE LR CRIEET D,

At MBS 2 X EIKOMIR(MCWAP phase 1: Mokolo water system)7g & ONZ K O PR
(MCWAP phase 1: Mokolo water system) % 3 9.1-4 (ZZ L ZE IR T,

£ 9.1-4 JKDOMIK (MCWAP phase 1: Mokolo water system)

Constituent/Water Quality Unit Raw water Max Re}w water | Raw  water Design Basis
min average

Turbidity NTU 3.6 0.7 1.5 1.8
Suspended Sloid mg/L 10.0 10.0 10.0 12.0
pH 9.5 6.0 8.1 8.8
Conductivity, K25 uS/cm 112.3 66.7 88.6 106.3
Alkalimity to pH8.3, P-alkas CaCO; | mg/L 15.0 1.0 5.7 6.9
‘é;kcagzmty to pH45, Malk as) o1 36.9 22.1 313 37.6
Total Alkalinity T-Alk as CaCO3 mg/L 50 22.1 32.6 39.1
gaaggismm Hardness MgH, as| o1 223 5.0 17.5 21.0
Calcium Hardness CaH as CaCO; mg/L 36.0 10.1 15.9 19.1
Total Hardness, TH as CaCO; mg/L 56 18 32 38.5
Sodium, Na mg/L 15.2 5 6.2 7.4
Potassium, K mg/L 1.5 1.1 1.3 1.6
Ammonia, NH3 mg/L 1.5 0 0.6 0.7
Chloride, CI mg/L 24.8 53 10 12
Sulphate, SO4 mg/L 3.7 0.5 1.8 2.2
Fluoride, F mg/L 0.2 0.1 0.1 0.2
Nitrate, NOs3 mg/L - - - -
Oxygen Absorbed (OA) as KMnO4 mg/L 33 1.2 2.3 2.7
Reactive Silica as Si0O2 mg/L 99.2 4.9 15.8 19
Strontium, Sr ug/L 90.0 90.0 90.0 108.0
Barium, Ba pg/L 20.0 20.0 20.0 24.0
Iron, Fe ug/L 5.0 5.0 5.0 6.0
Manganese, Mn ug/L 5.0 5.0 5.0 6.0
Boron, B ng/L 70.0 20.0 42.5 51.0

Hi 8t FoAER F, Project Design Manual




Fz 9.1-5 KDMIK (MCWAP phase 2: Crocodile water system)

Raw Design
Constituent/Water Quality Unit water Basis
average

Turbidity NTU 14.3 17.16
Suspended Sloid mg/L 29 34.8
pH 9 9.1
Conductivity, K25 uS/cm 792 950.4
P-Alkalimity as CaCOs mg/L 30.3 36.36
M-Alkalimity as CaCOs mg/L 208.7 230.44
Total Alkalinity T-Alk as CaCO; mg/L 208.7 250.44
lc\:daa(g:ge}smm Hardness MgH as mg/L 992 119.0
Calcium Hardness CaH as CaCO; mg/L 107.0 128.4
Total Hardness, TH as CaCOs mg/L 206.2 247.4
Sodium, Na mg/L 84.0 100.8
Potassium, K mg/L 13.0 15.6
Ammonia, NH3 mg/L 0.36 0.44
Chloride, Cl mg/L 89.7 107.6
Sulphate, SO4 mg/L 74.8 89.8
Fluoride, F mg/L 0.53 0.64
Nitrate, NO3 mg/L 3.9 4.68
Oxygen Absorbed (OA) as O, mg/L 0.94 1.13
Reactive Silica as SiO, mg/L 10.9 13.8
Strontium, Sr mg/L 0.20 0.24
Barium, Ba mg/L 0.08 0.10
Iron, Fe mg/L 0.20 0.24
Manganese, Mn mg/L 0.02 0.02
Boron, B mg/L 0.27 0.32

Hi Bl FEARERFE, Project Design Manual




9.1.2

(1) FGD D&

FGD MDER{TH & 148E

FGD Dt Sf3 ARG LA CRIFE T 5,

HEHZBWTESFT 5 & FGD D

RE A F 9.1-6 ITRT,

# 9.1-6 FGD D&E%&ETEH (100% BMCR)

Design Basis Design Worst
. . Fuel with
. Design Basis Worst Fuel .
Parameter unit Desien Fuel (L/G Tempering
gn . . Air(Absorber
Dimensioning) . .
Dimensioning)
Maximum Inlet Flue Gas |, C 200 200 200
Temp
Inlet Flue Gas Rate Nm?’/hr, wet 2,427,840 2,495,520 2,814,610
Inlet Flue Gas Temperature | °C 137 137 137
Inlet Flue gas Pressure range | kPa 91.62 91.64 91.71
Max Inlet SO, kg/h 8.262 13.32 13.32
mg/Nm’ (dry,
me/Nm?’ at 6% O,)) 3.406 5.339 5.378
Max Inlet PM kg/h 121.3 124.7 123.85
mg/Nm® (dry,
mg/Nm’ at 6% 0,)) >0 >0 >0
Max Inlet HCI kg/h 388.3 399.2 396.3

Hi i FEAEREE, Project Design Manual

(2) ARAEOHER

AR DOHARRIE, ARG ERIUEMH LT 5,
REHIB W THESFT 5 _X&E HIKA DAL E £ 9.1-7 127,
%£9.1-7 AKRBDEH

Parameter Design Basis Range Value Design Basis Value
Range

CaCOs3 % min 85 96 (94-97)

MgCO; % Max - 2.2 (2-3)

SiO, % Max - 2.5(2-3)

Other Inlet % Max - 2(1-4)

Bond Work Index kWh/kg Max 12 (11-13) 12(11-13)

Size Range mm 19x0 19%0

High: FAREEFE, Project Design Manual
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(3)  HEH APEHOZR A
P AP OSSR EFIHI L, ARG LRI LR LT 5,
REHZIBW TR 2 &PV APH O R FIHZ %K 9.1-8 1T,

&9.1-8 HAAPHDEREIR

dry Max mg/NSm? 400
SO;

Max ppmdv 136.52
PM total Removal Efficiency % min 95
Fine Particulate Matter PM10 | Removal Efficiency % min 50
HCl Removal Efficiency % min 98

Hidh: JEAFEFE, Project Design Manual

(4) B4 O ERFIE
RIS E OELRFI T, EARGHE R URMELE T2,
RANZ B W TS 2 RN ERIAEMSE DERFHA K 9.1-9 17T,
&9.19 BEEMREDEKREIER

Design for 85% | Design for 93%
Limestone Limestone
CaS0,4 2H,0 % min 83 88
CaS0; 1/2H,0 % max 0.12 0.12
Free Moisture % max 15 15
Water Soluble Chloride mg/kg Max 111 111
Mean Particle Distribution Um min 35 (D-50) 35 (D-50)

Hidlh: FLAREEEE, Project Design Manual
(5) tARBErOHITRSEME
TRRETORMHESRMT, ARG SR LR LT 5,
e L, HAZ =T =0, BEFORA 7 —HffE L WA —F — O Ftgis &
DF I f%z%#%étw %m@f47~%W®%ﬁ®%r#*®%hé

9.1.3 FRIE
RER O N THEOMARET, 7 7V B, BHIERIE QNS IES, Eskom Bk & L < 1%
FEIESHIR L S 72 AU e 572\, BT 7 U 3. Eskom MRS 238 C & 72 WA 1 ]
B A AT 5, b L, EEE A X 2 WSS IR E R b L < IEEEHRE % T
T3,

FGD OPERERER D FNEIL ASME Z 5 H 3 5,

REHOTHE, BRI BIR T D FTRE e 77 7 U I HikS . Eskom BUA% A WA 9.1 12T,
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9.2 FGD O{t#

9.2.1 FGD
EPS AR FGD OREHENIIERE" &2 #5F L-2>2, 6 25D FGD IZ25W\ T, WINEE %
@I FGD &fkoaxat, i, ez £y 2.

EPS fE AR, AR T HO ALE R 2 HEfH % 72012 EPS K DBIAAD H 5 6 4+ A LU
WIZ, Eskom (ZA T —Z WONZELOLDIERZTE S 217 U7 5720,

9.2.2 2 1%
EPS #5A S FGD ORI N R & 5T LoD, 6 DX 7 M AT AD#EH . 3
. ST 5,

EPS fE AR, AR T HEDO ALE R 2 Ml % 72012 EPS KIDBIAA DO H 5 6 4+ A LU
WIZ, Eskom (ZEfifT — Z I NZELODOEFRZPE S 72T L7 720,

9.2.3 ARAEE
EPS i A “FGD OGN NIMERE” 2 85F LoD, 1 EOHBEOAIKAWEE T AT
LDFKE HE, eI 5, RFEICHOHEIT, AKAITREN b ARAT A B ETE L,
BB TOAKAZAND O AIRA RS £ TOMIX, BNy o —II2THEET 5,

EPS ff AR thIE, EARTHFEO ARG 2 #4572 012 EPS RIDOBILGD B 25 6 7 A LL
WIZ. Eskom (ZA T —Z W ONZELOERZPE S 7200772 5720,

9.2.4 AIRB%EE
EPS FHA LA FGD O FHIF NTHERE” 2 85F LoD, 1 OB DO LKA ME G AT A
DOF%ErH. Wz, e 5,

EPS S AL, TR THEDO AFLER 2 U3 5 72912 EPS R DOBIGO H 05 6 # H LA
MIZ. Eskom IZATFT — Z W N EOLOTFRAZTE I 2 0L 5720,

9.2.5 TR -EE
(1  +K
FGD #:18 OB & T /& HUIBERR OEZER & 72 0 | WU E O FEFEC A S22 7 b
R— SRR 2 7 MR — N ORICEE T S 2L LD, T EMOFE
EHERIZS 2=y b T EISEVRH D &b D A3, KA L 72 5 RO RER LI AR
DO~y FERE, SHar 7V —rETHD E b,

SR O IFFHAR IV ESS D D 70 D CThH 0 | FEITEHEHIE B 902.250mas] 7> 5 1
SO 1.26m OALENR L L OBBIRER T A LD, ORI IA A O EfifrE %
WS, ZEHRENOIRESNDEN, ZOXREBREDEENERL 2D LED
ND, #92-1IIAFEICBIT 2 AT HEHEEZRT,
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£92-1 TARIZEH=E

01 0100 Demolition
Demolition 1,993.00 m®
01 Demolition
02 Site Work
0200 Site Clearing, General, Mass & Structural Earthwork 228,626.00 m’
0210 Site Clearing 122,059.00 m’
0260 | Excavation Utilities 51,050.00 m’
02861 Backfill Utilities 36.500.00 m’
0400 Paving & Surfacing 198,937.00 m*

517t : REV. 1 CAPITAL AND O&M COST ESTIMATES Medupi FGD Retrofit Project B&V PROJECT NO. 178771 B&V
FILE 25.2000 ESKOM DOC NO. 200-128137

(2) B
FGD HEEER THIC ) BETHEEEL Fitllrnd,
+:922 BEIZH=

04 Buildings
1900 Concrete Misc. 1,524.98 m*
2200 Architectural Finishes 4,150.00 m?
2220 HVAC 838.00 ea
4065 AQCS Equipment 1.00 ea
4067 AQCS Ductwork
4120 Fire and Safety Equipment 9.00 ea

04 Buildings

05 Steel

0600 Site Improvements 100.00 ea

517t : REV. 1 CAPITAL AND O&M COST ESTIMATES Medupi FGD Retrofit Project B&V PROJECT NO. 178771 B&V
FILE 25.2000 ESKOM DOC NO. 200-128137
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FGD %&iE B i O S B LI G T IEARGHC L D & 27 U — IS & BhE
EO 2R3 IT END, 27 ) — MEEOREITITEICEERM-CH @R 25344 L,
PR IE ORI T E %S T 5, FRiIC EEE SR O B g BALE N 28T,

FGD Common Substation BLDG FGD Emergency Generation BLDG

Limestone Preparation BLDG FGD Makeup Water Pretreatment BLDG

Gypsum Transfer House

FGD ZLD Treatment BLDG FGD Essential Service Substation

@
@
@ |Gypsum Dewatering BLDG
@
®

Unit# Absorber Pump BULDG FGD Common Pump BLDG

elelo|leloje|!

Unit# Absorber Substation

Hith - JICA FAERNC TYERR
X 92-1 LEEER BERERERN
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10. AEZXDHBBIAR

10.1 Eskom D#B#ASIZHhH SRR

10.1.1 Eskom DfEASH [CHDBER
(1) —xES
2001 44 H 13 HIZHIE. 2002 47 A 1 BIZHifT S 4172 Eskom K& {Ei% (Eskom Conversion
Act) 12 LV | Eskom |L[EEEFE~LilinHh L7, Eskom OB EITAE BFEKRKE (Minister
of Public Enterprises) Z {4 &3 25m7 7 U W EFEBIFTH 5, EHEMRZFEL LT, Eskom
DFEE VL TR TIETDINESFA RO Hivd,

* Code of Corporate Practices and Conduct contained in the King Report on Corporate
Governance for South Africa 2002 (King II Report)

*Protocol on Corporate Governance in the Public Sector 2002
*Companies Act, 71 of 2008
*Public Finance Management Act, 1 of 1999, as amended by Act 29 of 1999 (PFMA)
(2)  GrB. B, B, 2RIk DB
Eskom TIILAFIZR$ 978, B, fEFE, LEeITBRLIEFZIEST L TREICHZ->TW
%o

*Labour Relations Act 66 of 1995 (LRA), amended in 2002 by Labour Relations Amendment
Act, 2002

*Basic Conditions of Employment Act 75 of 1997 (BCEA), amended in 2002 by the Basic
Conditions of Employment Amendment Act 2002

* Employment Equity Act 55 of 1998 (EEA)

= Skills Development Act 97 of 1998 (SDA)

* Unemployment Insurance Act, 2001 (UIA)

* Occupational Health and Safety Act 85 of 1993 (OHSA)

* Compensation for Occupational Injuries and Diseases Act 130 of 1993 (COIDA)

10.1.2 Eskom OD#B {4
(1) &K

Eskom 7 )V — 71X, Eskom 5 —/ LT 1 > 7 AW NZEE D 20> HAERK X415, Eskom
R—IT 4 T AL 3 DOFERMEREZ V—T T/ H Eskom OMREHEROEE &5
A4 ¥ (Line Functions) . fENOEEFICHE /R A XL —2 g v - —E X Z T3
B — B ZA¥FY (Service Functions) . M OVE T ¢ ABR¥E & HH 5 BRI HEFT (Strategic Functions)
EETDH, JV—TOAREMEITZINR AT N7 ICHY BEIET 7V B EPIEE
T5, FAIEET 7 U D 0IFE A EDOTEELRFHICHEEHZ2E TV 5,

R D ZABIZHEOHRRAAHIE RIE S5 F7E T 525, Eskom ORI L FIZR3 @
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D THDHY,, AT =2 TPS TO FGD O/ ZH > 7 u v =7 MAKIZI I L—7 - Fx X
)b« T 4 BV 3 > (Group Capital Division) (27 2 & 272508, RIBEBEATICE T 2B+
D=y h R OFGD Btk OFEl: - MEFFEHEIX, Yol —vay (BE) -TAEVa
> (Generation Division) (2 X > TiThoi b, BAROFMEEMAT O Tl OFTJE AN 72 % A
WCHEENPMETH D,

Eskom Holdings SOC Limited

[ Chief Executive } ---------- Office of the Chief Executive
i
S o
1 1 1
Line Functions Service Functions Strategic Functions

Generation Group Finance Group Sustainability
Transmission Human Resources Strategy and Risk Management
Distribution Group Commercial Group IT
Group Customer Services Group Technology Cooperate Affairs
Group Capital Regulation and Legal

Hi#: Eskom Integrated Report 2015 (2 £\ T JICA FRARNC TR
10.1-1 Eskom O #8 &8 4AHll
(2)  ITNA—T - Xy EHIL T 4 BV a ORI
TN—T Xy EXIL T 4BV a rORENI2EL NV TOHDL WIFREE T Vo
7 hOFHE, BRI, E=F Y 7 ROEROKBEMEIZBIT XM HEEDOE D Y TROE=
ZV I L CORBILE E R D 2 ThD, AT a2t 7Favd=s bo7Fad= -
TALIE—ZTN—T « Fx XL - T 4oV a OWBEREDIERE - v EZ T T
nYx/ MNEET 5,

| Eskom Group Capital Division |

Group Capital
Division Group

Executive
‘ Executive
‘ Secretary
[ \ \ \ \ |
Project Director Project Director General Manager Dhuva Recovery Nu'clear Build General Manager
R X . Senior Manager .
Kusile Medupi Clean Technology Senior Manager Project Power Delivery
[ |
General Manager General Manager General Manager Project
Capital General Manager General Manager . Development
. PN Eskom Real . N Capital Contracts
Execution Facilities Strategic Projects Programme
Estate Management .
Assurance Director

Hil: Eskom 7 & OHRAEEHIZ K-S T JICA SRS TIERR
10.1-22 TIL—T - FxvELRIL - T4 ED a3 0MBHEIAT

8 % 10.1 1 |{Z/RIRAHRIATHIIX Eskom Integrated Report 2015 D% FLIZ/ER L 726D THDH A, 2017
11 H @ Eskom ~O YT IZBV T RIBROFIRIAHZdHHZ L2 B L=,
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(3) eI

Eskom [T 5D 241 % % DA FIZFf>, Eskom = % —7"7 14 X (Eskom Enterprise)
37T DTATHA I NG LB BIT DA T T A, 2y NU—2
.} ) Eskom AR —/LF 4 > 7 ZADF BB HREH M LT 0 7T MIET 5 —E R
ZHEME L TV D, Bskom =0 X — 7T A XFIAT 2 B TPS 2B O FEITET 7 U BENICE
WTH—ERZRELTVDR, —FH T2 DOFEEN~Y ., BXTL, T—U ¥ X,
UH Y ZIRETRBITHBEBRERDA T T AN L2 A LT\ 5, Eskom 7 7 A
> A (Eskom Finance Company SOC) (% Eskom 7 /L — 7 OHEEBICx L THEE e — 2 242
it LT\ %, Escap IZ Eskom @ HFZREEHR24ETH Y . Eskom 7 /L—7DEV R A ED
U A 7% LT 5, Eskom BA% 44> (Eskom Development Foundation) (. Eskom 73
AT 2IFEFEETHY | Eskom DFEEE LB L T %, Eskom O FE PS40 T

WZRT B0 TS,
Eskom Holdings SOC Limited
Eskom Pension
Eskom Enterprises Eskom Finance Escap SOC ltd Eskom Development and Provident
SOC Ltd Company SOC Ltd P Foundation NPC Fund
Eskom Rotek Pebble bed Modular South Dunes Coal

Eskom Uganda Ltd Terminal Company

Industries SOC Ltd SOC Ltd

Reactor SOC Ltd

Hi#: Eskom Integrated Report 2017 (23 VT JICA FHA I TIERK
10.1-3 Eskom D ¥ G F=4t

(4) AT =& TPS ORRAH
AT 2 B TPS T, BUEEITHO 2=y ORI N —T - Fx EX L - T 4BV =
VHRETFOAT A s FuYay Mo TEBRSNTEY . Blhox=y L0l - #
FEBEY =X L—vay (BE) - TAEYar0bLTITbRTns,
1) ATzt -7y 7 b
A) MR
AT a2t - 7Yy bOMBIARNIZRE 1014 17T LB ThD, 2B, LIF
DFAFEANNIE 2017 45 11 A B C Eskom (CM & B & 2 LBRICHER L2 b DT
HY . Eskom NERTO R 2 MatORERMMAHI N LE SND Z L3 H V155,
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Medupi Project

Project Director
Medupi

Secretary

Senior Contracts

Senior Manager Projects

Senior Manager Finance,

— Manager Employer’s Construction Risk and Related Middle Manager Quality
Rep Management X2 Services
| Middle Manager . Middle Manager Unit
Stability Middle Manager Safety Delivery
1 Middlg Mar'lager Middle Manager Finance
Engineering

Middle Manager HR

Higi: Eskom 7> & OFEMLE#RIC ISV T JICA

G

\ZTHERK

Manager Security

B 10.1-4 AF7aE-TRDy bOBBIKT ()

Project Director
T T
| [ \ [ ‘
Financial
Senior External & "

i i i Safety & . Human Project
Seriory St Unit Delivery || Employer’s L] Quality Internal atety Security = Finance "
Construction Construction e Representati Related Manager Stabilit Health Manager esource Manager ngineering
Manager Manager g P . Services 8 e A Manager Manager Manager

Manager &
Commissi Proect Qualit Communic Project Lead
. . “ommissio . Tojec uality ations & ) ! Lead
]\f"“ ! I\z‘:; zer ning H N‘li"n‘g‘.zr H  Controls Assurance | [ giiope H HR officers Accounting Discipline
lanager 2 Manager £e] Manager Manager Manager Assurance Manager Managers
Manager
-------- B
1
; ) H
Unit 3 i E“"‘:"l‘m U"“O?l:"se' || Environmen ||| Risk g;:lr‘;y] Il cst PBHR |
Manager na tal Manager Manager Manager Manager !
Manager Manager Manager !
1
.
1
! H
Plasning Balance of Balance of Procureme Project IR | EsomIR
| Manager | | Pl | [Plant [ nt Manager [l Manager o Senior
8¢ Manager Manager & ¢! | Manager 1
N1 '
oo ]
Constructi Balance of ! ' Assurance
y Plant 1+ IT System !
4 on Support i - H 4 )
Moo Mechanica ! Manager 1 Complianc
& | Manager ' ! © Manager
[ H
o= il
1 1
1
Balance of I Wage )
H Plant Civil "\ Burcau !
Manager | Manager !
i i
O

Hi i Eskom 7> & OFEMLE#RIC ISV T JICA

G

B 10.1-5 A TaE - 7Ry FOMERBIAS (G
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B) kB
ATat 7Yz POBEMBIZTROLEY TH D,

#210.1-1 ATFaE-7Oo 9 FOBEERK

75 EREN | AHIEN | SNEXE | AF
Construction Management 69 40 42 151
SHEQ 11 47 126 184
Project / Site Services, CSI 16 67 29 112
Contract Management 38 30 78 146
Project Controls 4 8 4 16
Commissioning 18 2 - 20
Engineering 83 2 21 106
Other Eskom secondments 9 - - 9
Finance 14 1 - 15
Commercial & Procurement 6 1 - 7
Human Resources 4 2 1 7
Trainees & Lerner Artisans 62 - - 62
Gl 334 200 301 835
Hi#i: Eskom
2) ATabTPSOV=RL—vay (BE) - ToEVav
A B

(a) HERENIZ L—T

ATaETPS DY =L —ay (JEE) -7 4 E ¥ a NE 3 DO FERERER] 7
=TI Lo TSN TS, 27« 7 /L—7 (Core Group) , 74— b (Support)
KON P/lLine Th %, &% ORER]Z L—7 O FIZIZE BITWL D)) 70— T HiFF
TET D03, 1T HIEET O K OHERFF BIC TR ARME 2R L T 008, Wi
nbary - ZJV—7I@TH AV —F 17 - 77— (Operating Group), A >
T A« 7 v—7 (Maintenance Group) ., X R V=7V 7 « ) —7F

(Engineering Group) ToH D, AT a2t TPSOY =X —T gy (BE) - T4 EY
a O 7 V=TI TSR T LB Ol L 7> T D,
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Generation Division at Medupi Power Station

Risk Management

Coal Management
Environmental Management
FTC (Documentation)

Medical Centre
Fleet Management
Protective Services

CORE GROUPS SUPPORT P/LINE
PSM Office Finance Pupil Tech (Maint/Eng/Chem)
Operating HR & EAL Interns
Maintenance Commercial LPO
Engineering MM University Bursars

Hig: Eskom 2> B OFRAEE #IZ F ST JICA FA IS THERL

10.1-6 A TaETPSOYzRL—3Y (RE

(b) kB

AT a2 TPS OV =R b—vay (FEE) -7 4 BV a CORREHBKITTRIORT

LB THD,

- TAEDIVETOMERNITIL—T
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£1012 A*T2ETPSOYzRL— 3y (BE

- TAEYIVDBEER

BaER! TN—7 F FTE £ | FRo
TN—= aR | FrEK

Core PSM Office (excl. PSM) 1 1

Groups Operating 121 145
Maintenance 50 66
Engineering 81 110
Risk Management 15 26 287 307
Coal Management 5 8
Environmental Management 3 3
FTC (Documentation) 10 -

Support Finance 7 12
HR&EAL 2 8
Commercial 9 15
MM 7 15 92 -
Medical Centre 1 2
Fleet Management 3 3
Protective Services 62 62

P/Line Pupil Tech (Maint/Eng/Chem) 13 20
Interns 8 10
LPO 7 7 > ]
University Bursars 31 30

il Eskom

10-7




B)

F_XL—F 4 T —F

ARV —TF (27 P—T OMBAHIL FRIRT L B0 Th D,

Operating Group

Middle Manager
Operating Grou,

| Seeretary |

Manager Operating

Shifts X 5

Manager Commissioning
X1

Manager Operating
Support X1

Snr Clerk X1

Senior Tech Supervisor
(BOP) X5

Snr Clerk X1

Snr Clerk X1

Snr Controller Unit

Shift Supervisor

Snr Advisor Eng. X5

Snr Supervisor X2

%30 (BOP) X5
Controller Unit X30 Controller Auxiliary Snr Supervisor X3 Snr Technicians X7
Plant X 30

Local Controller
Officer

Senior Plant
Operator X 26

PR T B A R
Hig: Eskom 7> B OFRAEE #IZ F SV T JICA FA IS THERL

C)

—_

10.1-7 AT a

AUVTT AR T—"T

Snr Technicians X5

Controller
Auxiliary/Unit X5

Supervisor Cont.
Station Cleaning X3

ETPS DA RL—TFT 4 2% - JIL— T OHEHIES

AT UR T A—TOMBETITTRICRT B0 TH D,

Maintenance Group

Maintenar

Middle Manager
nce Group |

[ Seeretary |

Chief Engineer

PR B A R
Hig: Eskom 7> B OFRAEE 8 F-SV T JICA FHA IS THERL

K 10.1-8 *TaAaETPSDAVTF IR - FIL—TOMEEIKE|

Manager Manager Manager Manager Works Mgt Manager
Mechanical UNITS Mechanical BOP Electrical Instrumentation Manager Technical Support
L ] ! I
Snr Technical Snr Snr Snr Sup Tech ||| Snr Sup Tech Snr Tech Snr Advisors
x5 Technician X 1 Technician X 4 Units 1-6 X2 X1 Supervisor X 1 X3
T - - I
Snr Techmici Snr Plant Work
Technician X 4 Technician X2 Technician X 4 SnrTech x2 fH °"° c>c< lmclan Management
X3
I
Snr Tech SAP
Snr Clerk X 1 Technician X8 |+{ Technician X1 nr excl
I
S .. Plant Work
|| Snr Technician "] Management
Contract X3 x8

Snr Tech

- Comp System
X3

| Manager Project Mgt
\ Manager Outage Mgt
| Manager Material Mgt

10-8




D)

=T VT e T—
T V=T YT I =T OMBIERIIE FRIORT L B0 TH 5,

Engineering Group

| Middle Manager

Engineering
[ I I I I I I I ]
Manager Elec Manager Manager
Manager Manager Manager & N s Manager Manager 8
" . L Heavy Design & Manager P&T Chem
Boiler Plant Turbine Plant Auxiliary - . . Process Instrument .
e Current Specification Services
Engineering Engineering Engineering Engineering Snr Tech Sor Engineer Prof Tech P&T
Prof Boiler Prof Turbine Prof Auxiliary Prof Electrical | | Configuration Engineering Instrument X6
Plant X5 Plant X 4 Plant X5 X6 Prof Eng. X2 x5
Snr N
Technologist Sar Prof Sor Snr Prof Configuration Engineer Prof Sur Prof
Prof Engincering Engincering Engineering | <o Asset Mgmnt Tech./Advisor Tech P&T X4
Engineer X1 x2 Profx2 x1 x1 X2
Engineering Engineer Prof Snr Advisor Snr Super
Snr Clerk X1 | | Prof Project Engincering Engincering Tech
Mgmnt X 1 X3 x2 Chemistry X1
o TTmmmmmmEETEET R ~ é:ﬁg":t::;‘ Snr Super Snr Chemical
’ 4 B B
“hi \ Tech Analyst X3
! ' Chief \ X1 Chemistry X4
1 x2 I
: : DE“g'““‘"‘:F Snr Technician
| Documentation .
Che t)
! Chief Snr Prof H Controller X2 Sy
1 Engineer X3 E"g";f;""g 1 Snr Chem | |
\ 1 Chemistry X3
1 - ! | Snr Clerk x1 Technician
I Technical Sar Advisor : Chemistry X5
1 Support Elee X 1 -
v | Manager X1 /' Snr Clerk X1 M
~ 4 Snr Plant

iR B A R
Hi L Eskom 7> 5 ORAFHRIZ HS W T JICA TRERNIC TR

—_

10.1-9 A T2

10.1.3

i BDIRE D N BHRIE FRICRT £ 50 Th 5.

Operators X5

ETPSDIUS=F YUY - FIIL—TOMBEAKF

BEL - HEBETEICHAHNIBEDAERERK
2017 4F 10 HBIE, AT 2B TPS D2=v F 6, == 5, KO =v ; 4 OpFF¥EiEES

£10.1-3 2=y k6. 5. 4 DEFEEEKICHNDABERK (2017 F 10 ARE)

RN av

2=y k6

£

PDEAR

2=y 5

3

2=y b4

EX

220

Shift Manager

5

Snr Controller

15 5

SPO Boiler and Turbine

15 5

EOD LCO

SPO EOD

Supervisor BOP

Controller BOP

Controller BOP/Plant

Coal

W] | Dy D] D D | | D

Chemistry

[\
|

DN | W] | | | D

S| O O O O O O O O O O ©

Commissioning 8
GE 83 98
H{#: Eskom
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10.2 BEX:EOHREBAIZHITS FGD OE&ES - #IFEEAF ORRK

10.2.1 2L TPS D5 —R
(1)  JEERAH]

FGD O#E#ERITEELE  (Controller : 1 4) & BUG#{EER (Filed Operator : 1 4) DFF2 4
W1 F—LLloT2O0FGD 24T 5, KREHED I/ OIZBHGRA 21T > 72 2017
11 ABUE, 73V TPSIH 1 BREKD 2 SO BB T Th o722, Fféavic 6 =
v N ZEAEHUC FGD MR IE S UE, ZOERICHER A NI 6 4 Q4x3 F—L4) &
72%, FGD OIEHAIL 5 BEZ L5 v 7 MAHI (4 BEDNZRENES, 750 1 BEIWHME) T, 12 FF
M TORRRBINEE SN T WD, L2 > T, B HEAIIC FGD OEHAIC B 22 AU 6
£x5 BE=30 44 L 72D, 7L TPS IZBIT 5 FGD OIEAHIOME (§7XTh FGD #& &
#%OAEE) T TORIZRT &80 Th D,

2= k- 2= BRI 1HY)
JTAL—
7T AH— 1 |FGD = K 1 ‘_ HEIRE (140)

FGD ==v 2 | B HER (1 4)
7 ZAH—2 |FGD =y k 3 —_ HIRE (14)

FGD ==v |k 4 | BGHER (1 4)
s AH—3 |FGD 2=v k5 | EEE (14)

FGD ==v | 6 |  BUHMER (14)

&t EIZE (3 4) } 6 4
BSHIER 3 4)

B ; BHE

1

o ] e

H it Eskom 7> 5 OFALEF I HE-SU T JICA FHA I THERK

X 10.2-1 2 L TPS M FGD MDEERAS (FXTH FGD HREZRDEE)
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728, FGD, == b, BOP T FIIZHIDEIZR NG T 5T 5, FGD DOIEHL=R|C
X FGD DiEHZE & T (Controller) & Bid#f/EE  (Filed Operator) 23EL{E S4L TV 5,
(2)  HMEERE BRI
FGD DAY T F AL T, 2=y DA TF U R LFHNCHMD A T F
A e F—LEFRELTND,
(3)  HEFH - I

HAE GE-Alstom OHMFENHELL, FGD DA L—3 3 AT % HifffFai 217 - T
W5, £72, FGD DA XL — 3 VOFDTZ DDV I 2 L—F —PEESNTERY | i
B Y 2 L— & — % IV C FGD OIEEO A ATHE T 5.

10.3 AFBETOFGD EAIZHH BRI EKE]

FGD 3 AIZRE L CIIARYERIRZE OB CIIARHE R BHR b2 < | BURFATT AW 2 ik
S A <0, FGD 3 A% OEis - MERFE B ARHNIZ DWW CREl 32 2 SIZREECTH 5, L7zhi» T,
UUF CREARFHIOWT L E2a—32 L & biT, AUEHFHALIRTIC Eskom fl~DA > %
B oSl LTI D& 2o BN AIT 51 D RAPKIL, S 5125 2BE 2T JICA #
HH & L THERLDHBEFHEDEND,

10.3.1 FEEIAH
(1) FEARHF OLE2—
HARMAREZ L LT, KEET Eskom DF—ARTE L BEHER L =T Y7

DOEITFEEDOHIGHNIRE SN DN 2 N T 7 XKoo THisES LD &L LTS, A
ARG TR SN TV D S FE AN 2 LU T IR,

° Project Execution Plan, Medupi FGD Retrofit Project (2014), Eskom
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Hi #iL: Project Execution Plan, Medupi FGD Retrofit Project (2014), Appendix B, Eskom

X 10.3-1 ERFREHZH T D ARFBZED BRI

(2)  FEARRBEHIR T B FEFEHRH] DT

Eskom (Z KAV, FEARBRFHIR S NT2E 2 FICESOTEEEMEH 2 HBET o0 0
1372 < | Eskom OAFHEIZ AW CHEEEREFIDMEINDL TETHDH, REEOHIHIX
RS YEN X P 20 B BUS COREIABROE TE T » H R 9HFE) 2EL TRV,
L7y o THEFEmAS S FEOEBEMBITISCTRELALETHL ZLITHET D
VERDH D, ATICRICHEE T REFHHELET 5,

Eskomﬁ%uELTU\‘é%%%ﬁmﬁgfﬁUi TFICEREMEOLDLEEZLND, FED
B BT HERGE, B, ek, EE - MERFEHELICE D £ TICS B ORERLDS
FEOEB OB TET S Z k%%ﬁbfi$%%m¢ﬁ%+ﬁﬁéz£#%5
FHEAA—TRRT P a— VOERRE | FELKRITEEL RITT ARt H 5H
HICHEST 5 BERIRED TIERL T o A 2T 2 NVETH D, £1-FH
UEOBRLFHEIZOWTHHARICT 2LERH D,

R BRI 2 R T 2 72010, 3~4 ODF — AT S, BEERVEE N IAT
LTITbnd ZERBESNTWS, ZOHRE, ey NMEBENEMIC/R DT
O, FHNE U 2R EERIARH 2 G T 2 LER D 5,

RG COREEMEZEET L2702 ATV AT —vary 2=y b
(PIU) OFRE"ZMFTT & Th D,

10 Figure 10-3-2 PSC & T 7 1y = 7 MESR AT (R) 2B B L,
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(3)  FEFEHAHNT D D RFRRL

1) HFEEFEMAH

2018 4F 12 HBUE, AFEICHEL UL, Ymv=l b T Lo X —%FD, BANA
7 2 B TPS @R H ¥ & DL/ LHEAL THEMm STV 2, Eskom 206 OB & E v 12 L
£, 51, Eskom AEECAT 2B, 7 > L TPS 72 EDOWNESAMM K OY Eskom NIZK & 54
DNADBINIRNGEHZOW TSN 2 v 2 o S & JEMT S 48E T S, Eskom 722 5 D
MERY L, ey b b BT DBEOEERN 2GR S E S TR0,
KRS AR > THERARHI ORFEA R SND TETH D,
2)  ARHEHEIZH DD Eskom DWNERA /N2 A

Eskom ZARDFMEIAR] F1, RFEHEZ, F—T X EHX LT BV 3 2O FICAL
BEL, A7Vl b T4 LI H—F, IN—T - FXEXL T Va4 E
BICHLTUR=T 4 7 $5H2 L enD, &t Aa—7, A7V a— N7 ERFEHEIZ
MINDHREREFIZONTUL, T80l b T A LI X =L TN—T - Ty X
e T 4 BV a rORSEEEICRESN, F0%, J—T - FxEX LT 4BV a
DOEFZE B4 (Division Committee) , 7 /b—7 « Fx X)L« T o BV a N EET LM
¥Z: 5% (Capital Committee) & O FEZE %> (Investment Committee) (T X > T, Eskom &
LTORREKOERREN RINDH L Lo TND, B, @O —ATITERRE
i (EHE) LoZBEOIX, IV—T 774 F VR« T4 BV a OMBHIAHEY
LTHY, FEOEPRILSOREE OREIXFHMANSITOND Z &2 D,

(4) WHEFH

1) ez b AFT7 V7 -alyT o— (PSC) DOFKE

FEARGREIClE, RFEZERT D2HMBIAORIZHONWTE L L TE LT, £/ Eskom 2»
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b) FEFMICELG T LEREROPFE LIRS H L
¢) HFHEZVPDLOLIEROEHZERTHZ L
d) FEOMIBREN & BRI EZ KT Lk Wil 054
EEERTHE L BT, RERRELD L
e) HEZEMIZMIT e E Rt &
Z B DR +  Eskom
JICA
77 U A BH5E#AT (AfDB)
FBHIEERTT (NDB)
77U R T 7 7847 (BADEA)
e OB © BRI L BIR MBS E T L&
i JICA AR THERL (Eskom & JICA FICOW#N% (Minutes of Discussions on Flue Gas Desulphurization

Retrofit Project for Medupi Coal-fired TPS between Eskom Holdings SOC Ltd. and Japan International Cooperation
Agency, , Annex II Main Points Discussed) % J&(Z1ERK)

LIFIC PSC 2 a e T RMAFIN (R) 27577,

Monitoring .
Supervising Reporting

Eskom Head Office

Fi Divisi
Group Capital Division Group Finance Division

Treasury
Monitoring )
Supervising Reporting
Medupi FGD Project
Assisting
Project Implementation Unit (PIU)
(Project Director)
Project Management
Consultants
Monitoring .
Supervising Reporting

Project Partners

H i JICA SRR THERR
X 10.3-2PSC 8L EHXMABATR (F)
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(i) EEH EAEREOFIEREE (PQ)
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(v) RIEREAEBEDEE,/ L Va—2Et, BERLIOHEESHICEETS
BEB L0 & AR
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() Ao TR
(i) AFEEOEMB I ORE OO O « & O ¥R
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B
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Jiti e By
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AT TR DIEER 2 — 7103, RETEF LTI EDTDDOTXTOMREE, T4
DHFEAARRORE NS v — VOB, 2> 877 X2 Lo TREESh D58/ L
Ea— & NEARTE, ZOMOFMBRHENEENS, UTICRHBRICBONCEESR
DERERMEER ORI A2 7T,

mikt
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AR ET

ST YT AN R TR
LG &

e Rkat

- ERGERE
- FhEEHIEIR T
ST LUV A RTYA
wi G RR B
wak i S OV % O 72 D D F AR
w AFLFH & A2 AR — b
n 2 b7 7 Z bR S BYERE R ORRGTO L B2 —
it R B~ D 3 4%
w5 B & BEER O YR — b
2)  EXEFEPEIZ T D AR

FEARFRGTIE, REEOBMAERHNCIT 88 D7 VX A AFRENELE S, DAY v 7
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THERELTCND, HERABBIIE—ZITELHE, 38 » HZIZH 30 A, £ LTAR
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FEAPETEZOANARERFEIIERTFTHZ LT D,

14 Project Execution Plan, Medupi FGD Retrofit Project (2014), Eskom
15 Project Execution Plan, Medupi FGD Retrofit Project (2014), pp.20-24, Eskom
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i 8: Project Execution Plan, J:AF% 3}, p.4-25
& 10.3-3 EXEt (Engineering) [CHBGEABHOER (BE
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(3) HWEFEH
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BHEOFIEN KD HILD,
2) FGD OFEFHI N5 MGk « A% 08

AREETEANTDH FGD 1%, 7 > L TPS TORITRERNH 5 L1X %, Eskom (F§7 7
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16 Construction Execution Plan, Medupi FGD Retrofit Project (2014), Eskom
17" Construction Execution Plan, Medupi FGD Retrofit Project (2014), pp.33-34, Eskom
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R BRI F 1T 2 AR A
A)

AVANT Ay e Rx A b Ay T7E JRANE LTAREES DV Tk~
72 Eskom OERE NS £ X7z Eskom OFEE THEAK T 5, F7-. Eskom WNEFD A
TRY Y a v EHOLZERTERWERICIEZ 2 NI 72N bEERHED BT
BALHDHUTIC, I A RT3 ar <R P AL b F— LOHBRER 2R~

FIDIC Engineer

Industrial Relations

General Manager

———

Project Manager

|

Administration

Manager

Assistant

Construction

Contracts Manager

Engineering Manager

Support Service

HSE Manager

QA/QC Manager

Controls Manager

Start-up Manager

Manager Manager (HO)
Contracts PR . N N N
PPM Mansger Civil Field Administrative Safety Specialist QC Inspector Welding Project Controls Start-up Operations
Substructures Engineer Manager (HO) Manager Supervisor
Substructures
Contracts Civil Field
oo Manager Engineer ) Safety Specialist QC Inspector Welding Field Cost Engineer Mechanical SU
uperstructures Superstructures Structural anager ngineer
I I I I I
PPM Material Contracts Manager Civil Field QC Inspector .
Handling and Moterial Handig Engineer Human Resource Safety Specialist Macham ot Documgln( kcmml Megha_mcal su
Railroad and Railroad Structural Piping er ngineer
I I I I I
Contracts Mechanical Field .
M e Manager Field Engineer Risk Analysis (HO) Safety Specialist g 8 Inspector Field Scheduler Blectrical SU
abricated Tanks Fabricated Tanks Equipment ectrical an: ngineer
I I I I I
Contracts . . Py " P " N
. Mechanical Field " Administration Administration . Electrical SU
PPM Mechanical Manag_er Engineer Piping IT Coordinator (HO) Assistant Assistant Field Scheduler Engineer
Mechanical
I

PPM Electrical
and Substation

Contracts Manager
Electrical and
Substation

Mechanical Field
Engineer Piping

Commercial Contract
Coordinator (HO)

PPM Permanent
IT and C&I

Contracts
Manager IT and
cel

Electrical/C&!
Field Engineer

Construction
Facilities
Coordinator

Contracts Manager
Construction
Facilities

Electrical/C&I
Field Engineer

Administration
Assistant

Administration
Assistant

Administration
Assistant

Hi#f: Project Execution Plan, ZEAFRF, p.4-25

(2)

B)

Material Receiving
Supervisor

1&C SU Engineer

1034 AVA RSO3 - IRTAD b - F— LOHBERBAE

R SE B O ek

Administration
Assistant

B 7 BEICITH 1,250 NOBERBRIE(EENMLE L SND EHfES TS, 2 A b
T vary e wRXYA N F LRV =X, 2 N T HE LR
(CEOBWHEE OB A RET S L I, (FEEROHBERERD D2 DO
DRI EAT Do

SRR BB OFARR AR 12 2370 2 W Rk T

Eskom 725 OB Z BV (2 LAUE, FGD O T — AL 3 F— A FEid 4 F— L30T, W
ITUCERIEEZED D Z L CIHZENT 22 L2 MEL TV D, AMEFHFHEDEME T
I REER B IZ 31T D BARBY 2R AR o2 o N T 7 2 L DFK | FEB ORERO HIEIZD
WTIIRETH 2,
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s 578 LT, EEEREIZZEL OB TOERE®EFOL S IT 24
WHETHD, £, (EEBORBBREIIIFOREREEZI., ERERHEE BT 5
mELT, MFER L ORI ZRBRMEEICE D, AR TAFORER LTI > TLHA~DK
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BRI B W CHIEE B 2 80 TEHL O N BUBERICHF 52 Lich b, &
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—MTHEL, RO N T T VERRICHSZ L HEETH D,

3) IEHR - MERFEBLA~O Mok X

HREBICBITAT T FAX— T v 7 K OGREER D B ) s - HERFE I EED
HYEDONBZEE L., MIERER - fEFEHT — A ~OF M ThND L) LoD
éo

10.3.4 BER - M EIRAH
(1)  EARREFHBOLE2—

1) EER - MEFFEELOFEERA a3 —7
FEARRFTCTIZFGD X 6 kD= F T L ITRE SN TV HEIRE L @S AT LD
TeDICERE SN TV HEIEELNCCERENEESNLI DO LEEL TS, T
N % C FGD B 2R O B/ I s O J8130 2 S L7225 6 ALEl U 247 5 sk & (inspector)
PITHO b ERBEL TN D,
A)  FGD 7ot 2EH
AT 2 TPS TIL 6 D=y h T LICHEEENRBEBINTEY, ZHICz T
HEOLAT AOTHICHEI Y Fu—LRREIN TS, FGD OiElLt Z O
RICHED DL, K=y MNEIRELOMHE Y 2T AEIRSRICB T 5 EIRE 0¥
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18 Project Operations and Maintenance Staffing Plan, Medupi FGD Retrofit Project (2014), Eskom
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£ 103-3FGD BE DD R T L EBELENDETS

o=y MEEE x6

FGD ==y h ¥/ AT A

Absorbers

Absorber recycle pumps

Absorber bleed pumps

Oxidation air blowers

Process water pumps

Control of flue gas path dampers
Flue gas duct temperatures and
pressures

Agitators

Reagent distribution

FGD = v MERE D¥EE

Overall supervision of the unit
specific equipment mentioned
above

Interaction with the inspectors for
the respective cluster

Absorber level control

Absorber pH control

Absorber density control
Limestone feed to Absorbers
Bleed pump and inlet valve control
Oxidation air control

Mist eliminator wash tank level
control

Mist eliminator wash sequences

Hi#iL: Project Operations and Maintenance Staffing Plan, Medupi FGD Retrofit Project (2014), pp.5-6, Eskom

= 103-4FGD £ B AT LEBEDT=OD VAT L EEELEDET

FGD 3t @ ERE

FGD L@ 2T A

Limestone storage silos

Limestone feeders

Ball mills

Reagent storage tanks

Reagent distribution pumps and
common header

Reagent area sumps

Reclaim water pumps

Gypsum conveyors

Vacuum belt filters

Filter feed tanks

Wastewater treatment

Wastewater pre-treatment and post-
treatment sludge removal
FGD/ZLD equipment cooling
ZLD equipment

FGD 3@ AT LEEHE DEL

Overall supervision of the unit

specific equipment mentioned
above

Interaction with the inspectors for
common systems

Ball mill grinding water flow
control

Ball mill density control

Reagent feed tank level control
Filter feed pump pressure control
Chloride bleed control

Reclaim water tank level control
Reclaim water pressure control
Cake thickness control

Cake wash flow control

Hi#iL: Project Operations and Maintenance Staffing Plan, Medupi FGD Retrofit Project (2014), pp.5-6, Eskom
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B)  FGD Bidsn i ot

T&RIZTT FGD BIHEMEE S HI/N S R BN FI L TRl « AT T A
PITHOND, T ORI A T F v AFE I ofﬁ*ﬁﬁ (inspector) K& & E
HAfi# (metalworker) (& K » THEMIMR A 7 F U AR Thbivs, s E (inspector)
XA A VFR R, R AR, BERER EOMR - BEE L HICABIC K 2O AR D
179, ZHUCH LT, &BREdlia (metalworker) (X AT « X—Y DX I A LD
Al OB, Vet Ex21T 5, RRE L @BEINE (metalworker) (21> T
IToND AT RAERBIIIMZAT, 770 N A= BERHAESR) ICLbE—X
=R T DA RTORMIRED L DI AT T U AEB LN L 2D,

£ 103-5 BIR « A VT T UARED FGD BEEHES

Flue Gas Dampers for Absorber 1-6
Absorber 1-6

Emergency Drain Tank 1&2
Gypsum Bleed Tank 1&2

Reclaim Tank 1&2

Process Water Tank 1-3

Limestone Slurry Feed Tank 1&2
Limestone Ball Mill Weight Belt Feeder 1-3 Filtrate Tank 1&2

Limestone Wet Ball Mill 1-3 Waste Water HC Feed Tank 1&2

Limestone Ball Mill Circulation Tank 1-3 B Waste Water Hydrocyclone 1-2
Hi #it: Project Operations and Maintenance Staffing Plan, Medupi FGD Retrofit Project (2014), pp.7-8, Eskom

2) B - HERRE BRI
A) R
FGD DOEIA{AF] 23 2= K 03‘55%%{21?%' LRICTH D EIRET D & 14T DDFGD
o=y MERENAS L=y MEEE (6 %) ICEE S 41, 240 FGD Ll 27 Lj#
#ix 5 28 FGD /\ﬁVXTA@$E£ (o éﬂé L,
B)  HMEFFE BRI
FGD OEHRIZ A T, s E (inspector) & &JEHLfi# (metalworker) 7% FGD [
BEIRD A T F U ADTZDIIUETH D, ARG TIX, A7 2 TPS ® FGD @
R - MERFF BRI OW T, IR RT EBVOEENRNLETHDL L LTS,
2=y N P TRE—TE (UVTAF—1: 2=y N 124, JTAK—2: 2=
v F3+5-6) [ZHRBE 24 (HEMOKE)
FGD Bifss (Qhils 27 L) IZHBEEA 14 (AEAORE)
VENG U CaEHEIE 1~24 (1K)

Limestone Slurry Hydrocyclone
Vacuum Belt Filter 1-5

Filtrate Receiver 1-5

Vacuum Pump 1-5

Filtrate Separator 1-5

Cloth Wash Tank 1-5

Cake Wash Tank 1-5
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Hi#h: Project Operations And Maintenance Staffing Plan, JEAGXE!, p.4
B 10.3-5 EARERECZH TS FGD 0O:EEL - MFEEIAH
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REONTRB T CHEH SN W) ZEZEHHICEEZ SO, L TORIZHOWVWTHEE
DETH D,
IR O (1 SDOWIERCTENEND =y MNIXISET D00, £7213 100
EHRE THE D2 = > MIHIST D DD)
R - HEFFE T — L O E VT NAT Y2 —b (JI 7 M EET)
(3)  JEER - HERFE BLOMBARENZ 3D D bR
ARUE(H A O BEFETIE, Eskom 2> H ORI EHRY TiE, 1#is - MEFFE PRIRTHIIZ OV T
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Rl & 138720 | FGD OEHAITEZS (Controller : 144) & BUG#HA/ER  (Filed Operator :
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DNTHZ UL TPS IZBIT 2K 2T 256, ==y FARIKELITHNZ FGD O 4% 4
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132023 00 5 2025 DT TRGFEEIENNERIE S D TETH H 720, FGD DIFEE -
MEFFE BREL B ORI DD BRI 72 B AR & MRRIRH] O 2 Rt 2 BN H D (MEIT
Jis U CAMEEEZ ETe), FGD OXFHAHEE ShiuE, X0 BRE 78R - MERFE IR
EXOBEEREERRIT D ENFREL R D TH A H, s - HERFEEAR L 0B B R
ERFE IOV T ORMGHE, BN S AT 2 B TPS OEE - HEFFEE T — 2250 CH
MBEnbsR&EThd,

(4) WHEFH
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TFUA BB RIZENSDANBDOEHED=D lLW%Z%E&éﬂéEﬁ%E@ﬁi@

ANTH D, ZHULFGD OEEEDHR T AKADZAFUREZH L7 5 TN (270>
#5ﬁﬁ\5§@%m'%@\%*@ﬁﬂ%\.%%%%@EQ&ALﬁﬁfﬁgkﬁé
ANEELEL LD TH S,

19 Project Execution Plan, Medupi FGD Retrofit Project (2014), Eskom
20" Construction Execution Plan, Medupi FGD Retrofit Project (2014), p.97, Eskom
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10.4.2 EBMAEDOEBRRUVUCAMBRIZHMNBEEHIKR
(1) FGD OiFdzs « #FFEEHOTZDD NEDOEH
Fak DB Y | FEABRE TITBIMTHERANBIZ 9 N ThD EHEE STV 55, Eskom
25 O & B Y TIEARUEN A O B T BARR 2B B OBHIIHRE S Tunan,
Eskom D FEAM 723 2 H1X. FGD OIEHEIZ SV TIE Eskom D AEBIZ L - TITUV., AT
FU RIS b T FICEELTITO) EWVWI b O TH DN, EERICE L THLHAD
ANEICTHZ 50, ERITHHBEADRLENE I NS BRFESNL TETH D,
(2) FGD Oifds « MEFEHOIZDODOAED N L—= 7

4T LT FGD 2N%{E STV 5 7 2 L TPS IZ1%. FGD Z#1A L 7= GE-Alstom D Hflr#
MEEE L T Eskom OEEE X U TEMEELIT>TW\D, A7 2B TPS IZH VT HIH
FRIZ, FGD HEZB KO A T F A2 d A NE (2 N7 7 2% E&T) 1L FGD O7'F
VN AT PBIRET D EME DO OHINHREEZZ T HEETH D,
10.4.3 BE$E
(1) 273 L TPSIZHIT 5 FGD DiElfs - MEFFE R BR DA
72 TPS Tl AT = ¥ TPS 12547 L C FGD Diflis « #EFFEH 2T TR, 7L
TPS T B AV A, « A /L K OFGEHNIREMAIIZ A T = & TPS 1281} 5 FGD DiEls - f
FFEHIZHIEASNARETH D, ZOBRLIX, 7 2L TPS TOEHx « HERFE PSR
DHDHNENAT 28 TPS IZBWTHLORRAZ b LICHIMEEICH -5\ ) K H A
TRLEZDLDND, £z, 7 2L TPS THA LizidEls - #EFEHEICE#ET 2w ED N7 7
I, RC R TN EHSTEDIZAT 28 TPS THIHAEINDIMERNH 5.
(2)  HEBEA72 FGD OIEHS « MERFE R DT D AMEH K
Eskom (23T FGD DIEHA - #EFFE BB 5 MM 2 ZERNCHERT D72 DI12iE, ik
R AN B EZ K > T BERH D, FGD DT T2 M A=A bDW o & FGD
DOIEGS - MEFFEBICEED D ANE M= b7 7 X2 &2 ETe) XU LIoRRm7e h L—
=7 a—AxRE L, EMMICHHE 2 FEiET 570 & UGl 72 8B 75 b & B> T <
VBN D D, FERIZIE, 7 2L TPS K TNA T 2 B TPS C FGD Dz - HERFE BRI H T
DNERFREE & 72> T, RRRIADOIRE AT O X 5 A OBE L T 5,
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10.5 FGD MiEE; - #IFEB(IHN S ERH

10.5.1 EMTHEGZAEH

— 7R BN ERORBRIZIE SN THEE SN D, AT 2 B TPS @ FGD Ojdlis, A 7
VAL RBNCENRLDANBEDOEHOOICEMICHEE S5 ERBRE 0T 89 AT
b5, ZHUXFGD ODEIEEOHIR LT AKA DS AFUFEAH L7 HTNT 2% HE
fili. ABEOWK - Iy, YKOBRIM, ERREEYLH 2 S @ik TuE L D NEE D
GietbDTHD, FGD OEIL KL NA T F 0 ATHh )25 Eskom DA 2% 2 1%, ik
IZ DWW TIE Eskom D EBIRE TV, AT F U RZOWTINE 2 N F7 7 22T DU R Y
=TT HEVNI DT D, BIITRERIERE OBIZ OV T EARRFHZB N T
OB BEL LN TWDS—FH T, AT T U ADOICHERNRa S T 7 2 bIRE
I D NEBEIIARMERRHE OB CIXEARI R FITAES b TWhRRy, Zhlhrnd %
RIZLLTIRT B0 O ETHET 5,

10.5.2 BIAEICIANDER
B CIRBIMAC LR TERBESE 89 4 LT L TRV, ZUIESHTEMD
EHURE O NP XA 44,429,000 /7 7 U 17 > K (ZAR) (1 ANd7= 0 F-¥JK9 50 J7 ZAR/
) LLTWD, £, AVT T U ADTEDICHLE RNy b7 7 ZhEIkiESND ANE
W5 L, — i) 72 B E R ORI T FGD OEFRE D 0.50% & HEE XD,
Z ORER, [ XA 88,389,000 B 7 7 U 17 K (ZAR) &7¢%, FGD iEE - HEFFE P
FHENC D D AERBE H OBRIL TRICRT LB TH D,

5 10.5-1 FGD MiE#r - #FEEHEICHAN S FHER

EHRIEE O NE (4EfH) ZAR 44,429,000
SET Y BT T A~DLKHNT 0D EH (ER])  ZAR 88,389,000

FGD D&z « MERFEHRFHEIZ 058 H (B[E])  ZAR 132,818,000

High: JLAERE! (Capital and O&M Cost Estimates, Medupi FGD Retrofit Project (2014),
Eskom) (2853 C JICA F I TIERL

2 ZZTIEAEBEIZOWTO RGN T 5, o iE: - HERFE BRI ) DE I OWTEES 13 ZWH
BT CRE 375,
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R RECE

111 FXOHE

11.1.

11.1

I BXEFE

AT 2 B TPS 1d 800 MWx6 == FNOREARREZA L, @i - mELICB O TRRZ=
TR FTRE BRI A T — RO — B U HIN AR LTS, i&EF B 50 o FHbn A48
ELTWD, AT =2 TPS O 6 = M ML ORA % M3 51E 4 o FGD %
BATHEHETH D

FGD ¥ A7 A, =y MNUATHHT LB T Z7 o Mea=y MeEhe 772 b o
OIS D, FERILET T MIAKITEE, ABHKTZ o b ABIEREE. Emw
PREEER, BRI T o NEND 2D, WIS, WIS DR T NT 2 MBS
2=y MESNTZT T FTHY | 6 FEENTNICKLEL D,

BT 28 (F 721353 [ IRLBRDOREENET A | 7' e Z K, IBE L NGIRTH 5,
FIRITETE (FIIBMEIL N T > 7)) ®tlc L0 SREH2 SR - A - i S+, FGD &
AT LNIZEASND ETL— L THESILD, FGD 7' A6 | REHITHH S5 AL
BB B OBRBERE T A . WAL SN T2 AEROPRDBRBAET 2, HKITRE S, 77 A
fﬁﬂ%éhé PEAAMLER T v A DORIA R R OYETR) 1%, BUINZ T A A7

ICHEIND TETH D, HERFITIL, AROBRIEC LY ARICER SN DHENERIL
LT&%%%WT%I@D4/77 TNz, FEMEF L U CRERMALI R (WEE KA

JR K OF B AL (Z A BE) . $E #E 5| Z A ¥ — N & T MCWAP Phase 2 D UK H 7>
EﬂGDm XE CTOEKRE ZXET D,

2 EEDOMNE

AT 2B TPS X, U URAMD LT Lifithd b 15km WRNZALE T 2, #EFE EO L
777wmﬁ&0x7;tHS®u%%lu11_Tﬁ AFEEFE, HFEK) 883ha & h

INETT =LY 7T ROFEHEY & LRI & Tuv 72 (Medupi Power Statiom  EIA
report, Bohlweki, 2005) ,

BEET Y v — 7 HRMEO~ 7 M AT 28 TPS Ol bt E T DHEFE TH DA,
#J 580km HfEAL TV 25 72 O F8 B FTRRAE) FH A 133001 ST K2 BRECR 3 2 B2 % o BREERY
W HITW Y URRINOZFIIARFEEBITOR 19km A& FiL, U U RRJIOARGEE TITH
40km BEINL TV D, U UARFINEZE OIS » THRY U dfiE, €% v —27 HfE, v
URT 2 SEMENEN NS BT D,

PRBHIRSIZBE Ui, BR B S ONIR I U AS T BRI AL S 2 72 D R & e R F I v & 7
HEIN D, RFEEFT OEDHIBIIF TH Y | EHK Tkm (TALET D~ T W 7R A
I bR bIEWEEX &> T D,
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Google Earth

H L TICA FAA RN TYERR
X 11.1-1 A*Ta1E TPS DHEER

112 RERUVHZORKR

11.2.1 ATaAE TPS EEMBOBERUVUHEDIRR
AR OEREE « 2 X—A T 4 R EZ LT OFK 11.2-1 (TR,

=& 11.2-1 LIS LHMWREROBERUVHESDIRR

HEH | NE
INE
KRG T2 | LT LHIKIZASICE Y RE~OHH T A OWTHICEENSLE R X & S TWnb

(DEA;2012), AT = ERGEBRH SO E K 2016 FEOERIEIY), —B(LiiE, 4
&Uﬁ?%%gﬁﬁ®%%%ﬂlu4\EIMQ\EUJJ&U§H}2ET% TR
Ei7?4/N%%%(HT <F 4 VNTPS), AF a2t TPS, FA—F 2V av s
Pf Bl . MBS OMEE, AMEHMSCBIERICE 2B, FETORFLOHBEOHET X
RO, ik, T, THEEOERTCH 5, FFEHMEICT D/ 7 7 U 0 OBRBEEIX
ETOHEBIZBWTHRELTWD, BRODRNERIZBW T, 85 X0 O BEROR
W ENBEX L7720 PM BERELA R L, B ESENRERESZBIRT 5 2 L2835 558,
R OIREEIT ERREZELLT & 2o TV 2,
B w2 e 3 AF a2t TPS ENokEE Eﬁﬁim,ﬁ&(ﬁ,%%%g%%n%“n 11.2-4 RO 11.2-3 12757,
FABREIRIT, FUOBERREEE CThd, BAOE=X ) 7#fiEIcL s & THERPICBN
TIHFEENODRE L -VUTEEZ BT D 2 L2 BB > Ty, B>\t
BRCE=H U U I L CORNAS, FFIESITSAE LT,
A H =2 R AKE T FERA AR O ORI TEEIL T D, pHIZ— A ERMED D ik E2RT,
K ODPOREHETT v F/IWEDN 3 mg/l LLEZRLTWD, — A %Fm$®7/$%f
K 3 mg/l FRFEETH DA 7/$%aﬁﬁ%m67/$ﬁﬂTK W LTV AIEAIT
3-12mg/l FEE L 72 5 (DWAF, 1996), * 7 2 EREBIICBIT D N—A T A4 T —H(C ié&
B Y U THAOT v FREIFARBREHEIN TS, E4E(C, Co, Cu, Pb, Ni, and
Zn) IZOWVWTITIF L A CFHEBEFRMELU T &> T 5,
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HH

HE

BEFE*3 AF 28 TPS 1ZIRICET 2 BEEHUHED T A o ZAZ2HEH L TW5H(2015 4£ 9 H), A%hH
RiZ44ETH D,

HRBRER

RGeS LT LHIR ORI AT v 75 E L TW5, EMEZE U THRREADRV, ERTEHE

IRIE 24.1 FET 2016 FEOEMBENEIL 310mm TH 5, 7 A, 8 AKX AIXKEMER2L 2 A
BEROE—27 THH293mmEE L 72> T\ 5,

ﬂﬂﬁg*l WONT 4

7 G — X — =T [RPEIE. Zoetfontein W& & Eenzaamheid W82 & > TR OB FGER & AL ooss
SR EVED HER S 2T L T 5, MEROIERIE L. Zoetfontein WrfE Db E TEEH L.
Eenzaamheid 7@ 0> Fg /712 Waterberg )%75) 95, HkOHITZ I T, 425 900 2> 5 922m
BETHD, —RRHIE EOJKS AT JMIEHETIT R KT OE = 0 )l|(ES 810m)IZif
T¥ 5%,

ﬂﬂT7k*l WU 4

FHEH K OV O B O MU TR WEKYE, BFRERE I 072 o ASRESRO KR EIZR 5T
BY., FHEHPICHIE KO I F T a0,

i“%{}li[‘:j( s1 WU
4

DV URFNCTHAT ZE 2 v )l OFIEICFH BT ES 5, T2 a LR
8,387km2 & 5%, FTOWBILY 4 — & — A= RS> FIETIZED, Taa X A
L /NN EETe, AT =€ TPS FAHPNIZIE/NIINE AR < | Bots BN vE 2> 5 I
NTEINCEWRT DV RA—T )R d 5,

MAKROVERE | REITT IZIE 3 DORHEX D & 5, D'nyala Natural Reserve (FE T 5 15km B D Lephalale

T3 T IO T 2km ), Thiane Wildlife Sanctuary (8 EFT A5 30 km F§) M Y Mokolo & 2 H S& %
X

B

N AT 2 EFREBATIXL T VHLE BIBEREXIINET 5, LT VEBRE, vt —F2— 13—
THIRKD—H T %, O LT LHIKO A D1E 115,767 ATl 52011 4F), 137 LHIK
OMHFE T 13,784km?, 12 #i[X 38 #F 2 HT [X(Marapong and Onverwacht), 1 (Lephalale.) 75
2%, LT LHIKOENBEEER Internally Displaced Persons (IDP) (2014-2016) FAAIC L D &
2001 4225 2011 45 CTHY 35.8% DM A ST b,

T HRI 4 LoXT VIR O 70 B HURI &2 LU R ISR T,

T — LB D 7= 8 D BAER R
of EJE M OV T35 Ik~ 3] Onverwacht, Lephalale £[X
*Grootegeluk f&#. (Kumba Resources Pty Ltd FT4)
<7 4 /NTPS
* Ferroland FAEBHREX 25T — A7 7 —An v F
« Zongezien and Nelsonskop /&5 D T /K ALER L.

10km BENIZIZIEE U X 5 2 -HFIHTH 2.

BRI

24

L /37 LK @ IDP (Integrated Development Plan:fa & F'aﬁ%%?r ) TIX, BIAEIEHAIN, 1>
7 7 DOUER T AR BERFICBAT T DI LICEAEYTHI L AR L TND, LA
T VRO FE R REE 7 ¥ — & LT & Rl Wfbfk@ FRHE L BT, BRFAR
BRETPERE L L QI RE LB Z HD TV, KO ERIZ, 40 O OFIZEEL T
W5, R RIS 2 BEMEIT, (F8, e aia =7 s ER, KEBEBROMEETH
%

7J<3F|“§ﬁ *1 LN 4

%*ﬁ®$®*ﬁﬁﬁiﬁ%¥(W%)&UI%(B%)%@T%éoﬁﬁdﬂ%ﬂ%&*%
EAXBEREIT, NTUARENTWDIRETH D, — 5 CEHFEKFEMIZHT I 5 EKE
(ZLRE 1998 4FiED 39) OBUEIZB N T, FEARMRAMO=—X L ARERITNER) KOE
EEITE U CHEFER I EE RS OKBEENERIND I L e ole, ZOEREZEIZA
NG, BUEDO K ZHERFT 2 72 OIIIR TR R BEDNE L 5,
ZIHDEFEND Mokolo & L7 HAKFIHEZFHERY « +53 72K & 12 272912, MCWAP
SHENBME S T=, AT = B TPS 1E. BEIZ MCWAP 7 =— X 1 HEMN DS OKMEEZZ 1 T
DI, S, FGD FHHDT-DHPKBEDOHEET 572012, Eskom (L7 = — & 2 FF 0D Water Use
License Application D¥efii % L T\ 5, EMAFH 134 55 m® OKFIHEZFHE LT3,

HH *1 Final Scoping Report on Integrated Environmental Authorisation Process for the Medupi Power Station Fuel
Gas Desulphurisation (FGD) Retrofit Project 2015 prepared by Zithholele Consultant (Pty) Ltd
*2 Medupi Power Station Annual EHS Report, Eskom, 2016-2017
*3 Environmental Control Officer Monthly Environmental Report Medupi Power Station Project (2016-2017),
NCC Environmental Services (Pty) Ltd
*4 Environmental Impact Assessment Report for the Proposed Establishment of a new Coal-Fired Power Station in

the Lephalale Area, Limpopo Province, 2006 prepared by Bohlweki Environmental (Pty) Ltd
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*S http://rp5.co.za/Weather_archive in_Ellisras
*6 Census 2011 Community Profile Database

1) KEERE
AT 2 TPS DRKRETE=H U o 7HE 2K 11.2-1 IZ/RT,

jl"ﬂedup; Monitoring Station

Google Earth

Hi#H:JICA FAAE I TR
K 112-1 ATaEXRKEE=ZAY5HA

NOx, SOz, O3 TN PM R EE D 2016 - DAF[E &3 U7l 21X 11.2-2 L 11.2-3 1T
T, RTCOHEBIZBWTHET 7 U H OFEEEOBEE LR E L TW\W5, PM IZoWWW T
H OYEJERBER OV NEZE (9 A) IZEIRE & 725 TWDH, P ERE CIEE 4 i
LTS, FNORKIGREDORAEFRNE LTE, ~7 4> /3N TPS, AT = & TPS,
TN—T TN IREE, BEE . BEGOMEE, IKMEHSRIERIC L 2R, FETORE
FOBHBEOP T A LD, ik, T, LHEEKOEIEFEICLDEBNRT 6D,

FHEEO 1 BFEEIT 1 R E S BRI IR 2 Bl L 7= B & & 11.2 2 1R
9, 2016 4F 1 A~12 A O CI3EMBE O EEE OB W SO ERESNDE H DD,
0 Z R EAEMOBIBEEIIIES TRESNTWEE 42 O EREFLIT & 72> T 5, NO,
R L CTiE, 1 REREEMEIE 2016 4 1~12 H OWTHIZEB W T HEIIMR ST
WV, SO DWW TIEIZIEEH B AMEEZ iR T 5 A GRS TV D2, ERREELLF T
H5D, PM IOV TUIFFICEERN O D72 WREFRIZ B W TR A BRI 72 TR BN K D HET 212z
THEHF LY SO OWIROME R ENBEESND T END PMBNERELAZRL, HER
BRI LT D EESND A, AT EREELL T TH 5, 0312 L Tk, 4
SPREEEII R LTV D b DD, 8 I AN LY A Bl U 72 [F4ME M o0 BR[|
BEB2 T, EORKIGRITIRDBREEEL - LT, Bl R S vz ok
9 L0 HOHZFETHY , £-, KRN EF T TLH D Z 0nn, FBIMROZE
b—REEBXOND, B, 7T 7V DORKIGY R HEREEENE (K 3.2-1 ) X IFC
MBHT D WHO ORKERBERLED A RT 4 L OEEHE (Guideline ) & & & HARE
(Interim Target-1) DOIZ A>TV 5,
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Hi #: Medupi Power Station Project Annual EHS Report 2016/2017, Eskom
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Hi #: Medupi Power Station Project Annual EHS Report 2016/2017, Eskom
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2) BEE - IRE)

FEFEATED 5 HURIC I 1T D ERE A LS R O R 2 2 E X 11.2-4 KO 11.2 3
(ORT, FERBRE IR E O]/ & OB KRS ThH Y BEITFEIEBLSNO
BERE b EEN, A Ko T —FEELZER L W AR b ALND, BEE - IRENCE
T HERD O OERFITIEAEL THau,

k. BT 7Y 0B %Eimc#%%ﬁéwmowﬁ HMELFETH D,

Legend
@ Individual houses
" Residential areas
@ Schools
@ Clinics and hospitals

(O Noise sampling points
(September 2015)

@ Noise sampling points
(JKA)

Image:

© 2016 Google

© 2016 ATGIS (Pty) Ltd
© 2016 Digital Globe
Datum: WGS84

Grid UTM Zone: 35J

Medupi Power Station, Noise Impact Assessment AN
Noise sensitive receptors and sampling locations f §

PLANNING PROFESSIONALS

Hi#i Noise Specialist Report for the Proposed Medupi Flue Gas Desulphurisation (FGD) Retrofit Project, Airshed
Planning Professionals (Pty) Limited, February 2018

E112-4 ATa1ETPSEADBZTE=4") LT H#IE(2014,2015)

R1123 ATaETPSEIOBEE=4 VTR (2014 F - 2015 &)
AL : dB(A)

i 1 2 3 4 5 HAEE
GAIELE) (2015) | (2015) | (2015) | (2014) | (2014) | X% :Urben district
JE-[8:6:00-22:00 452 49.5 62.6 46.2 45.1 55
1% [4:22:00-6:00 435 40.1 34.4 472 39.6 45

%5 - WE 7B KR OFEHEIL SANS10103-2008 (255 <
Hil . Noise Specialist Report for the Proposed Medupi Flue Gas Desulphurisation (FGD) Retrofit Project, Airshed
Planning Professionals (Pty) Limited, February 2018
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3) HUTFUKNL - KE

HF AN R O T AE L., BIE, AT 2 EREBEBHRLOFOREI 30 HSI2H 57 R—
VT THERETICEIDE=F Y VIIPRERINTND, A—U 7 IHLOAE K OUTE
DEF=H Y T FERIZZN T 11.2-5, £ 11.2-4 RO 11.2-5 17T EBY THD, K
PLITHIZE T 29m=4 CRERB STV D, pH IZ—RMICEERME N L HFEEZRT, D DR —
U v ZHO—EIE, AT 2 & FGD (i FHEMIE R DIALE L, k)b O EE T =4
U 7T H%E E R, AR OKEILX, DWAF OKRHE « FAREHE) A4 KIA4
YD 0D 4 DOKESLFH (Class 0 0 BIARAY R KE, Class 1 © RAF7ZR7KE, Class 2 @ [RFUK
B, BRI L2 AKDA | Class3: KEARE, Class4: fFATER2WKE) ITXb &,
%< OHENKERE (Class 3) 123247 5. HHEJBITILEC, TDS, Na, Cl, N, SO4, Al F, Fe
FOMn IZOWTIEFE 7 7 U A EFEEEUE (SANS) 241 (2011) DB KFFAFEAED R IE ) e
7o, WAEEED D ORI 2R AR Y T H LR RESHR I N TR Y . MR Mlmo
KEFEEOHBER EEEFRIROKETHY | AT 2 BIREHTOIFENIC L 5B ITRE
ENTVWARY, 7o BNERERESNTWAAICE L TITAKRREL STV D

. I
/ MBH21 /
MBHO5S i MBHOS D e MBH04D

LEGEND

Potential source areas
/ \\/, Surface drainage

S1000 52000 43000 54000° 55000 56000 STORI0 58000 56000 60000
Hi#t : Medupi Power Station Annual EHS Report, Eskom, 2016-2017

K 1125 ATaETPSHKEE=ZAYUIHhA
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& 1124 ATa1ETPS AHT/KET—42 2016 F(1)

Borehole Number Physical Determinants Chemical Determinants

pH EC (mS/m)] TDS (mg/1) MALK Ca(mg/l) | K(mg/l)] Mg (mg/l)| Na (mg/l)
(mg/1)
MBH2 5.22 10.4 76 9.48 1.51 6.15 2.96 797
MBH3 5.77 13.2 84 26.9 497 6.49 5.42 7.85
MBH3D 6.57 23.6 144 61.2 13.7 8.93 7.51 153
MBH4 6.29 16.5 86 86 8.03 7.81 8.19 7.74
MBH4S 4 1754 10208 | <1.99 115 110 281 2885
MBH4D 8.17 356 1798 718 37.6 352 81.2 695
MBHS5D 6.65 433 3468 167 272 44.7 142 472
MBH6D 6.09 77.4 518 115 28.6 15.8 16.4 119
MBH10D 5.67 32.6 226 514 8.99 104 9.4 353
MBHI11 6.97 711 4386 678 191 173 264 1063
MBHI12 6.51 450 2746 169 198 37.9 184 525
MBH13 6.96 519 3074 657 141 66.5 156 864
MBH14 6.82 203 1632 179 140 20.5 104 252
MBHI5 7.53 683 5088 911 172 70 361 1108
MBH17 6.88 55.2 342 200 252 7.13 19.1 71.5
MBHI18 7.84 278 1538 607 11.3 16.6 12.5 632
MBHI19 6.75 681 4780 247 592 25.6 326 420
MBH20 4.75 19.1 144 5.03 6.46 5.82 4.92 15.3
MBH21 7.3 175 1086 504 129 374 41.1 206
SANS241: 2011 Max. 9.7 <170 1200 - - - - 200
Allowable Limit

Class 2 Max AllowableLimit | 105 | 30| 2a00[ - | 50| 100 00| 400

South African Water Quality
Guidelines (SAWQG),

Volume 5 — Agricultural Use
— Livestock Watering Target

Range

Minimum 4.00 10.4 76 5.0 1.51 5.8 2.96 7.74

Maximum 8.17 1754.0 10208 911.0 592.0 173.0 361.0 2885.0

Average 6.46 341.6 2180 299.6 110.3 37.2 106.7 494.84
Notel : 2016 4 11 HET —#, 0o 3 #i,5 (MBH08, MBHO9, MBHO7) 3Pk, & L < I3AKMZMES

XA DY Y v TR,
Note2 : DWAF (KR « ZAEHE) HA FT A4 2 1998 DAESYHE « Class 0 : FARRY 22K, Class 1 : BAF7K

. Class2 : BRANKE, HIFERICHE L7zKDH | Class3 : KEARE, Class4 : FETERVIKE

Note3: FREAEF 1T SANS241:2011 @ L[R{E % i 5 5% =3,
Hidit: Hydrogeological Impact Assessment for Medupi FGD Retrofit Project, February 2018
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x 112-5 ATa1ETPS ALT/KET—42 2016 &(2)

Borehole Number Chemical Determinants Water
Quality
Cl (mg/)| NO3asN | SO4 Al (mg/l)| F (mg/l) Fe (mg/l)| Mn Class
(mg/l) (mg/l) (mg/l)

MBH2 13 0.423 14.1 <0.005 0.263 <0.004 <0.001 0
MBH3 17.2 0.293 10.8 0.211 0917 <0.004 <0.001 I
MBH3D 18.7 0.212 33.7 <0.004] 0.441 <0.001 <0.003 0
MBH4 8.41 0.258 11 <0.002 1.84 <0.001 <0.003 I
MBH4S 6815 0.194 <0.141 <0.002 <0.263 <0.001 <0.003 V|
MBH4D 788 0.538 38.2 <0.002 4.13 <0.002 <0.001 11
MBH5D 1187 0.196 291 <0.002 1.26 <0.001 <0.003 11
MBH6D 99.1 11.7 70.9 <0.002 5.02 <0.001 <0.003 11
MBHI10D 77.7 0.476 425 <0.002 0.263 <0.002 0.001 0
MBHI11 2002 0.718 350 <0.0035 2.79 <0.0035 <0.005 V|
MBHI12 1152 0.42 453 <0.001 1.06 <0.005 <0.001 111
MBHI13 1357 6.12 111 <0.002 4.98 <0.003 <0.001 111
MBH14 101 45.1 714 <0.007 4.08 <0.011 <0.001 V|
MBHI15 757 368 836 <0.007 4.92 <0.009 <0.001 I\Y
MBH17 74.4 0.52 9.37 <0.005 2.1 <0.009 <0.001 0
MBHI8 533 0.372 173 <0.005 8.96 <0.009 <0.007 11
MBH19 2174 0.914 96.9 <0.005 1.01 <0.009 0.37 V|
MBH20 29.8 3.57 17.6 0.713 0.88 <0.009 <0.001 I
MBH21 232 5.28 117 <0.005 2.29 <0.009 <0.001 11
SANS241: 2011 Max. 300 11 500 0.3 1.5 0.3 0.5

Allowable Limit

[Class 2 Max AllowableLimit | — 00| 20| 0| | 1045] 0220] 1040] 1T

Class 4 Max. Allowable Limit

South African Water Quality 1500 1000 100 5 2 10 10
Guidelines (SAWQG),

Volume 5 — Agricultural Use

— Livestock Watering Target

Range

Minimum 8.41 0.194 425 0.211 0.263 <0.001 0.001
Maximum 6815.0 368.0 836.0 0.713 8.96 <0.011 0.37
Average 917.7 23.437 186.21 0.462 2.62 0.1855

Notel : 2016 4F 11 AFAET — %, ZOfho 3 His (MBH08, MBHO9, MBHO07) 1ZH:FkhiL., & L <IZAKMLMET
XAV Y v AR,
Note2 : DWAF (K[ « ZAEHEE) T4 RTA 2 1998 D/KESHE : Class 0 : FARM /2 KE ., Class 1 : BAFZRIK

. Class2 : BRANKE, HEIHERIZHE L7z/KDH | Class3 : KEARE, Class4 :

Note3: ARAEF 1T SANS241:2011 O _ERRAE % i3~ 5 i & =9,
Hi#i: Hydrogeological Impact Assessment for Medupi FGD Retrofit Project, February 2018

(2)

AT = ¥ TPS O+ Hufi| FR i

AT 2 B TPS ORPLA K 11.2-6 |ZfaR Bl B4 X 11.2-7 12777, BIfEBHIAN Tl
=y NP TH Y FEEITEHAN OF i
LT AR—=ADNMERINTND, AT Va8 EBHTOEER THICHHE T FGD i

= MEIZ FGD ¥ 27 ADEAZH

FFARTERVKE

[

=u= Vivant
X X B

FrofiA & g HITRESIIN TV DA, FBEATEHN O HigRE oA - £ L I13EF
LCW5, FEEATHICBEE L CTERIZIFE LRV,
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Hi#it: Final Scoping Report on Integrated Environmental Authorisation Process for the Medupi Power Station Fuel Gas
Desulphurisation (FGD) Retrofit Project 2015 prepared by Zithholele Consultant (Pty) Ltd

112-6 A*T2E TPSEEH
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11.3 Bm727Y) H0REMSEERE - A

BT 2 h OEFS
P77 YU 71 DO BRETIAIE

11.3.1
(1)

FGD D FEMIZBRT D7 7 U I OBREEBIEDERIE 2 % 11.3-1 1TRT,

= 11.3-1

F7 7)) H OIRGEEREDHE

LI E A

HIET DEKLOZDONE

The Constitution of Republic of
South Africa (Act No 108 of
1996)

Chapter 2; Bill of Rights.

Section 24; Environmental rights.

Section 25; Rights in property.

National Environmental
Management Act (Act No 107
of 1998)

Section 2; Defines the strategic environmental management goals and objectives of the
government. Applies throughout the Republic to the actions of all organs of state that
may significantly affect the environment.

Section 28; The developer has a general duty to care for the environment and to
institute such measures as may be needed to demonstrate such care.

National Environmental
Management Act (Act No 107
of 1998): Environmental Impact
Assessment Regulation, 2014

Government Notice 982; Defines the process of environmental impact assessment,
2014

Government Notice R326; Amendment to Environmental Impact Assessment
Regulations, 2017

Government Notice R327, R325, R324; Triggering activities in terms of Listing, 2017

National Environmental
Management Waste Act (Act
No. 59 of 2008)

Defines waste management activities which are required to carry out EIA process as a
part of the Waste management license application process

National Environmental
Management: Air Quality Act,
2004 (No. 39 0of 2004)

National Ambient Air Quality Standards, Government Notice 1210, Government
Gazette 32816, 242 December 2009

The Air Quality standards published in Government Notice 1210 must be adhered to.
Medupi has applied for an Atomospheric Emissions License as an independent process.
At present the appeals response has been submitted to the relevant provincial authority
(LEDET) and decision is awaited.

GN 248; List of activities that trigger an air emission license

Atmospheric Pollution
Prevention Act (No 45 of 1965)

Sections 27-35; Dust control & dust control areas.

Section 36 — 40; Air pollution by fumes emitted by vehicles.

Second Schedule; Scheduled processes. No 29 relates to power generation processes.

National Water Act (No 36 of
1998)

Section 19; Water quality management.

Sections 21, 22, 26, 32 and 39; Water quantity management: water use.

Sections 27-29; Licensing of water use.

Occupational Health and Safety
Act, 1993 (Act No. 85 of 1993)

Section 8; General duties of employers to their employees.

Section 9; General duties of employers and self-employed persons to person other than
their employees.

Hazardous Substance Act, 1973
(Act No. 15 0f 1973)

Provides for the definition, classification, use, operation, modification, disposal or
dumping of hazardous substances.

Lephalale Municipality
Integrated Development Plan
Final Draft 2013-2016

The Integrated Development Planning is regarded as a tool for municipal planning and
budgeting to enable municipalities to deliberate on developmental issues identified by
communities. The IDP points the Medupi Power Station out as a significant contributor
to the economy of Lephalale and one of the key employers of the area.

Environment Conservation Act
(No 73 of 1989)

Section 2; General policy.

Sections 19 and 19A; Prevention of littering by employees and subcontractors during
construction and the maintenance phases of the proposed project.

Sections 20 and 24; Waste management.

Section 25; Regulations regarding noise, vibration and shock.

Sections 21, 22, 25, 26 and 28; EIA Regulations, including listed activities

11-13




LI E A

HIET DEKLOZDONE

Section 28A ; Exemptions.

Conservation of Agricultural
Resources Act, 1983 (Act No.
43 of 1983)

Relates agricultural natural resources and the conservation, management and use
thereof, including soil conservation, declared weeds etc.

National Environmental
Management: Biodiversity Act

(No 10 of 2004)

Relates to the management and conservation of South Africa’s biodiversity.

Occupational Health and Safety
Act (No 85 of 1993)

Section 8; General duties of employers to their employees.
Section 9; General duties of employers and self-employed persons to persons other
than their employees.

National Road Traffic Act (No
93 0f 1996) GNR 225 of 17
May 2000

Transportation of dangerous goods and large components.

National Heritage Resources
Act (No 25 of 1999)

Section 34: Structures;

Structures which are older than 60 years may not be demolished without a permit
issued by the relevant provincial Heritage Resources Authority. No structures older
than 60 years were recorded in the Heritage Impact Study (Bohlweki; 2006; pg 378).
Any new construction sites outside of the existing Medupi Power Station footprint will
need to adhere to this Act.

Section 35: Archaeology, paleontology and meteorites;

Any archaeological or paleontological objects that are found on the site, must be
reported to the provincial Heritage Resources Authority. The discovered archaeological
or paleontological objects may not be removed from its original position and damaged,
destroyed or altered prior to a permit being issued by the heritage resources authority.
Any new construction sites outside of the existing Medupi Power Station footprint will
need to adhere to this Act.

Section 36: Burial grounds and graves;

Any graves that are discovered may not be destroyed, damaged, altered, exhumed or
removed from its original position without a permit issued by SAHRA or a provincial
heritage resources authority. Any new construction sites outside of the existing Medupi
Power Station footprint will need to adhere to this Act.

Section 38(1)(c): Heritage Resource Management;

As the proposed development area may exceed 5000 m?, with the submission of the
Heritage Impact Assessment to SAHRA, the responsible heritage resources authority
has been notified of the project and provided with information relating to the project.
Authorisation to proceed with the development is required from SAHRA.

H 81 South Africa Government

AKEEOEIEIZHTIZD . UTOHFARRTA B ADORGNBEL D,

- EZFEEERE (ActNo.107, 1998 42) M OB AT (2017 FL0E) (I2FESW
- 2a—b 7 KRONEIA X T A BREZ ]
- EZFREEHE . K&IE (ActNo.39, 2004 ) (ZHSW e, KRAA~DPET AR T A &

A

- EZFEEER . KIE (ActNo.36, 1998 ) D 21 HIZE S W KRR 714

N

- [EFEEEET . EEWE (Act No.59. 2008 4F) ICESWEEMEMIIRL T B

N
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11.3.2 7 7Y HhDEIAZES
(1)  EIA DK%

2010 AR D IH EIA BN U (2014 72 22 BREE 2B HAMBLHI 23 40 S 41, 2017
F4HTRHIC-ESGEIESN TS, ZAbHH (GN R326) 1% 3 D Listing Notices (LN)
5720 . LN 1 (GN R327) &(ﬁ LN 3 (GN R 324) [3JART A A b (Basic Assessment
(BA)) 7ot RZMIE, LN2(GNR325) |EA 32— 7 K OB B2 5 (Scoping
and Environmental Impact Reporting (S&EIR) ) a2t X ZHEL T\ 5,

2017 AECLET OBR BT AR CHUE STV 2TRENE, BREEER (DEA) 75 OB
FFR A 7 TEBBHAAIZ T E oV, IBTERE B~ OFA - FHl - HRABICESW T E S
NOBRBEIFRAITO 7 vt A, BREZEFHNIEH] (Government Notice No. R982, R324,
R325,R327, 2014 4F) KOEZFEEEHIEDOS 24 IH « 5 24 (DO E IR S5 FIEIC
D, HEET D FGD Mis%ICB L CidsE 1132 IORITRENZ YT L BES D729
A a—v 7 K OREEEhHREERLE L S D,

£ 1132 EBRRETEZDE 24 - F 24 B DITEIETEDLNTSEY
) EENE

Government Notice No.325 NEMA as amended on 07 April 2017 (LN2)

3 The development and related operation of facilities or infrastructure for nuclear reaction including energy generation,
the production, enrichment, processing, reprocessing, storage or disposal of nuclear fuels, radioactive products,)
nuclear waste or radioactive waste.

7 The development and related operation of facilities or infrastructure for the bulk transportation of dangerous goods—
(i)in gas form, outside an industrial complex, using pipelines, exceeding 1 000 metres in length, with a throughput
capacity of more than 700 tons per day;

(ii) in liquid form, outside an industrial complex, using pipelines, exceeding 1 000 metres in length, with a throughput
capacity of more than 50 cubic metres per day; or

(iii) in solid form, outside an industrial complex, using funiculars or conveyors with a throughput capacity of more
than 50 tons per day.

12 [The development of railway lines, stations or shunting yards excluding —

(i) railway lines, shunting yards and railway stations in industrial complexes or zones;
(ii) underground railway lines in a mining area; or

(iii) additional railway lines within the railway line reserve.

15  [The clearance of an area of 20 hectares or more of indigenous vegetation, excluding where such clearance of
indigenous vegetation is required for—
(i)the undertaking of a linear activity; or

(ii)maintenance purposes undertaken in

laccordance with a maintenance management plan

fii#5: ERIT, BIERMET O EIA fEELZ TSR LE L2SKLE (2018 4 1 HBUE)
Hi8#1: Government Notice No.325 NEMA as amended on 07 April 2017 (LN2)

(2) Aa—v 27 KOEIA £t FIE
EIA ZEfiFNEIT, l%% ﬁ&(mm@m71%&%)&Uﬁﬁ?@ﬂﬁﬁﬂ(mm
) ICHESNTND, BREREREIL, Aa—E 7B L EIABRMD 2 7 = — X125
FTERIND, Aa—E 71, BINOFEMRR AL LB 2208 B oM 2 fl 3 2 HER
%ﬁ%T%D\%@%@mA&%KﬁHéx:—7émE#éoﬁ AR, A2 —
By 7 LR — hOERAZ TR L, FAA IR O Y- B O SR ) 72 I (E R S
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AT 2 L2 HMET D, Aa—E /L EIA £ TFIEZR 11.3-1 (K7,

AT 2 ¥ FGD H#(TM% 5 k& EIA LaR— ME 2018 4E 5 H 23 HIC DEAGBREEENIZHEH
AU, 2018 4F 9 H (—#BLkRT 2018 4= 10 H) (ZEREEFF#8 7] (Environmental Autthorisation:EA)
DFATSN TN D,

—J7C MCWAP Phase2 ® A 7 = & TPS HUK =2~ 5 JFUK PRI 2 % i L C FGD fiak &
TOBKEE DR FEICE L TE, FEBENOEAT A AL (BA) EFDRD
SN, FHEH D Eskom 1T BA Tt OUEEZBIAA L, 2019 4F 12 H (2018 4E 12 A
BIE) OARESEHIEL WD,

LEGEND

10 DAYS

*Complete prior 1o sub

Emvironmental
Consultant
of Application Form
Public Meeting / Focus Group Meetiogs Finalise S8 e
Submit SR to Competent - =
* 43 DAYS -
Compde Draft EIR & EMPr | including specalist studes) UIGISLATID
DAYS
30 Days
Public Meeting / Focus Group Meetings
mﬂ.ﬂ“ﬂﬂ o
) on ¥
Submit EIR & EMPr to Submit Notice of extenaion to Competent
Competent Authority Authority due 1o unforeseen ugndicant changes
S - Compie Rpwied UR S (MPr
i vasbinay [ R
EMP: Envitonmental Managemaent Program Repont v %
Ao i Public Meeting / Focus Group Meetings
Finalive £IR & EMPr
Submit EIR & EMPY to Cometent Authority

107 DAYs

v
Beginning of Appesl Process

HigL: NEMA (No.107 of 1998): Environmental Impact Assessment Regulations,(2014){Z -3 T JICA AR IZ THERL
113-1 7 2VAIIHEFEHRI—EVSTRU EIA EEFIE

(3)  F7 7V BITBIT S EIA BIEEET - fHHk

7 7V BT HEREEE (DEA) OMEEASIA X 11.3-2 127”57, DEA T Legal,
Authorisation, Compliance and Enforcement Branch 7% EIA 2R D HE[RZ 52 HIL TV 5,
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Minister

|

Deputy Minister

_| Unit: Financial Management Services l

|

_{

Director General

Directorate: Internal Audit

|

%__

_{

Unit: Environmental Advisory

|

_| Office of the Chief Operating Officer l

Branch: Branch: Branch: Legal, Branch: Branch: Branch:
Climate Chemicals and Authorisation, Biodiversity Oceans and Environmental
Change and Waste Compliance and Coasts Programmes
Air Quality Management and Conservation
Enforcement

H HL: https://www.environment.gov.za/aboutus/structure D 7 = 7 Y%A F OFFHIZEL-S T JICA FHERIZ THERR

® 1132 m727VAIBT2RESHE (DEA) #H#EE
(4)  JICA BREALZEE T A R A NS AT TV 5%

JICA BREEAHSBLEA A R 742 2010 £ 4 H (LR, JICA REHA FT7A ) 12k
TEZRINTND AT AU A FET, —BOICIH) BEEZRIELLTWVWEZ X —DT Y
=27 bil) BEERIEFLROTWEHE RS> Y 7 b i) EE STV S B
WEZOELHCSI T 27 e =7 b BNEEND, AT, KRB IE R FBIOERBIR
MHIAETLHGEL T AT AFEL L THBIND, RERE &K OHSEICETER A DR
BRHT Y A LHBRICTUNS WS SN D561E, 773U BFEL L THESh
Do

ERRAHA RTA U EBET DL, FGD FEIT, KEMRBRRE CTIIanwZ &, EBEZITR
TR ST L7 2 & JICA BREE A KT A4 VU FCTREZ RIFLTWEY ¥ —TC
TN e, BRAADEBIIRELRNEEZOND, TDOD, JICAIZE->TH
FTAYBHEELLTHHEHINTND,

(5)  FT7 7V WBRBEREIERIE & JICARENA 74 VHOX v v 7048

FA7 7 U WBREEHIE L JICARE N A K74 VHOX v » 7o OfERE2RMN 11112
Tt DM ORER, IICABRE A R4 1Tk VRO S5 LLF O B 235 57 B L B
TERIN TR EDRMER SN,

THEHABHICAR 2 555

EIA LAR— b ~DT7 7 A LLT &
F=H Y T RERO N

2 A AR I BT 5 R
FHHEEUAS & ONFE B 5 R A

U REES

—J7C, EFIIT R  RWEHIZE L Th . —MRAVIZIE S ISR R S
LCHY | Bskom 12 & 285 XITBIEFM T O BIA IZRDTEENCHB VT HEMASFES EIA
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LAR—=F~DT7 72 A LTS, £=4 ) V7 EROAREERSIMNT 0 & AR 558
IZJICA BRETA RIA U &li@ LTEY, AFEICEBWTHERZSSHAHIGTE 5,

FTo, AFEFEOERIZ X2 HHEG LK OB BERBIROBAITHE ST, SERE
DOES 2o, RIEEIEEY Lig, 22 EI R L xbaiE, BT 7 Y A EO EIA
EHICH ESSHMMFEEIITE TN TV DD, Occupational Health and Safety Act 72

EWHESEWEUNFL L TV D), AFEIZBWTH b zW LT 5,

#1133 E7I7YHEBEZHEL JICABEHAS FS4 VBEDOX vy v Tk

JICA BREEAHSELE AT A BT 7 Y ) [E G BR B g o

No- 1 o500 (2010 48 4 1) NEMA (107/1998) TR AL

BN DR S|

1 7uYx/ MEEMT 5 | The potential consequences for or impacts There is no gap. The project
IZ¥Y 72> TiX, ZDFHHE | on the environment of listed activities or policy on
BefEC, Yuv = A | specified activities must be considered, environmental
72 B ERESRHES ~0 | investigated, assessed and reported on to the and social
FENZOWT, TX AR | competent authority or the Minister impact
DB, R - BRFT | responsible for mineral resources, as the case assessment is
ATV, Tz Bk - B | may be, except in respect of those activities based on the
IMET D &5 72fRERZEX° | that may commence without having to national
B AT L, T O | obtain an environmental authorisation in regulations and
RE7m Y=/ FEHEIC | terms of this Act. JICA
SR U7 i e & 72 Every applicant must comply with the environmental
W, (JICATA KA requirements prescribed in terms of this Act guidelines.
> BIRRLD in relation to (a) steps to be taken before

submitting an application, where applicable,
(b) any prescribed report; (c) any procedure
relating to public consultation and
information gathering, (d) any
environmental management programme, ()
the submission of an application for an
environmental authorisation and any other
relevant information; and (f) the undertaking
of any specialist report, where applicable.
[NEMA: Sec 24(1), (1A)]

Integrated environmental management is to
identify, predict and evaluate the actual and
potential impact on the environment, socio-
economic conditions and cultural heritage,
the risks and consequences and alternatives
and options for mitigation of activities, with
a view to minimizing negative impacts,
maximizing benefits, and promoting
compliance with the principles of
environmental management.

[NEMA: Sec 23(2)]

LE: &

2 BREE T B A A2 hE#E | Where a person who desires but is unable to | There is no reference to Since English
(HEIZ Lo TIER D access written comments as contemplated in | language in laws and is a widely
LHDOEES & D). sub regulation (1) due to— regulations. understandable
Ty NRERI | (a)alack of skills to read or write; language in the
HETAMFEEIEIAL | (b) disability; or site, all
HEHSNTWASECE (c) any other dlsadvgntage; _ documents
AU T e B 7 Reasonable alternative methods of recording related to

A comments must be provided for.
W, FE7, IR LT environmental
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JICA BREattE 8 A A

F7 7 ) 7 [E RS E HE

Nol k5o (20104 4 1) NEMA (107/1998) T T DTS A
X, ﬂ‘ijfﬂy@)\/\? ﬁ)ﬁﬁ{é“( [NEMA: EIAR2014 (mended 2017), issues are
B E L ERIc ko | Secdd2)] disseminated in
AER S ald e b7 o ) English.

W, (ICAHA KT A The partlclpz}tlofl of alvl interested and

v RIEE) affected parties in environmental governance
must be promoted, and all people must have
the opportunity to develop the
understanding, skills and capacity necessary
for achieving equitable and effective
participation, and participation by vulnerable
and disadvantaged persons must be ensured.
[NEMA: Sec 4(4)(f)]

3 R T B A AV h#E#E | Chapter 2 and Chapter 6 of NEMA: There is no reference to All documents
I, HURERE S E D, EIAR2014 (amended 2017) described time | availability of accessing related to EIA
Tuvxy FPREE ST | frame and methodology of public the EIA report, but report for FGD
DENZBWTAR ST | participation, respectively to obtain previous EIA report for Project are
B, #HERZEDO AT | Environmental Authorization. Eskom projects are disclosued on
— I RN E—=PND T disclosed in the company | the project
BEATRECTH Y . Fz, website of Eskom. Project | Eskom’s
A —ORAERFED b stakeholders can access to | website.
TWHZ &gk the all environmental
%, (JICAHA K7 A reports any time.

L BIHR2)

Reports are to be made
available to the public, by
placing such reports in
easily accessible public
venues, such as Public
Labraries, Police stations
and Municipal Offices.

R ik

4 FRlZ, BREEIZH %22 %% | (1) The applicant must ensure that the There is no gap. Public
MRENEHZ 2 HDT | comments of interested and affected parties meetings were

2yl MIZOWTI,
u vz MO
FHEBRTT 2 L9 B
DELMEN D | AN
Sz kT, i A
DAT—J HRNVE—L D
RN T g MO )
RN T AR
IS TWD T &R
VETHD, JICATA
K742, Bk, 15

AR

are recorded in reports and plans and that
such written comments, including responses
to such comments and records of meetings,
are attached to the reports and plans that are
submitted to the competent authority in
terms of these Regulations.

(3) Potential or registered interested and
affected parties, including the competent
authority, may be provided with an
opportunity to comment on reports and plans
contemplated in sub regulation (1) prior to
submission of an application but must be
provided with an opportunity to comment on
such reports once an application has been
submitted to the competent authority.
[NEMA: EIAR2014 (mended 2017),
Sec44(1)(3)]

conducted at
two stages in
line with the
national
regulation.
Public meeting
for draft
scoping report
for Medupi
FGD project
was conducted
in November
2014.

And public
meeting for
draft EIA
report for
Medupi FGD
project was
conducted in
March 2018.
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JICA BREZHESBLE A A F7 7 ) 7 [E RS E HE S "
No- 1 o500 (2010 48 4 1) NEMA(107/1998) TR AL
5 RIET A A M5 E | The applicant must ensure that the There is no gap. Minutes of
ERRIC ¥ 720 . FEIIC+ | comments of interested and affected parties meetings of all
Sy EHONAB] &4z 5 | are recorded in reports and plans and that stakeholder
2 C, #ilERE D AT | such written comments, including responses meetings are
— 7 RV E— LW TT | to such comments and records of meetings, prepared.
v, Wikt ENERL | are attached to the reports and plans that are Comment and
STWART X 572 | submitted to the competent authority in response
W, terms of these Regulations. reports is also
[NEMA: EIAR2014 (mended 2017), Sec44] prepared for
each public
participation.
6 Husi (3 B% 0 25— 7 | The following section provides guidance as There is no gap. Public
A —L DL, 7 | to when Public Participation must be meetings were
S s ORI - E undertaken - o o Publ}c meeting for draft . conducted at
L e o » Before the submission of an application scoping report for Medupi | two stages,
ﬁm’ﬂ‘ﬁ@ @il b T BEUTIS | for Environmental Assessment (EA), but the | FGD project was scoping phase
LTITPNERETHD | relevant Competent Authority (CA) and conducted in November and draft ETIA
W, FRICERELCEFENLIE | potential and registered interested and 2014. phase, in line
HiEER: & N7 7 MERE | affected parties must, irrespective of whether | And public meeting for with the
BRI 32N T Ty | or not any Public Participation (PP) took draft EIA report for national
B ERNEE L, place prior to the submission of the Medupi FGD project was regulation.
GICAH A K54+ §l application. conducted in March 2018.
; . o * Additional PP may be required where
2.0 7 Y Al E TR significant changes have been made or
BT B A A Nl significant new information has been added
&) to the basic assessment report (BAR),
scoping and environmental impact report (S
& EIR), environmental management
program (EMPr) or, where applicable, a
closure plan, which changes or information
was not contained in the reports or plans
consulted on during the initial Public
Participation Process (PPP), for a period of
at least 30 days.
[Public Participation Guideline in terms of
NEMA, 1998 EIAR, DEA, 2017]
BREE 5B R Al 2
7 Bttt 2EEICB U CF | Sustainable development requires the There is no reference to Eskom’s

- R R EREOH
PHICIE, K&, K, +
g, BEZEM. ik, KF)
. KELsh, ARERK
CAEMHREZBE L, A
M OKEEE & 22k VB R
RIE~ORE (B X
IIHER I D IR B A
i) WU LA TICHIZ
T DRk HHEA~OAE
BEEt, EABIER
BiESEANOBS), BASC
AT T B S oo iR
i%ﬂ%%%ﬁ%ﬁﬂ
. BRI AR HIE
%ﬁ&m%%#ﬁAﬁ
ik, BEFotsA 77
RAE—bv R, BNE
IEfERE S aric
Wess 72 7 —o7, WE &
2R D ECR M 7 e

consideration of all relevant factors
including the following: ecosystems,
biological diversity, landscapes and sites that
constitute the nation's cultural heritage, use
and exploitation of non-renewable/
renewable natural resources, people's
environmental rights, unfairly discriminate
against any person, particularly vulnerable
and disadvantaged persons, equitable access
to environmental resources, benefits and
services to meet basic human needs, human
well-being, environmental health and safety
consequences, social, economic, right of
workers, human health dangers, actual or
potential conflicts, global and international
responsibilities, vital role of women and
youth, sensitive, vulnerable, highly dynamic
or stressed ecosystems, such as coastal
shores, estuaries, wetlands.

[NEMA 2(4)]

working condition, land
acquisition and in
involuntary resettlement in
EIA regulations.

Occupational Health and
safety act No. 83 of 1993,
OSHSAS 18001, and the
accompanying
Construction Regulations
are applied for the
working health and safety
condition.

South African laws
relating to resettlement
and land acquisition are to
be solved in accordance
with Interim Protection of
Informal Land Rights (Act
31 0f 1996), The
Constitution 108 of 1996,
Restitution of Land Rights
Act 22 of 1994,

activities and
considerations
for working
safety and
health
conditions shall
be crarified in
this report.

Occupational
Health and
safety act No.
83 0f 1993,
OSHSAS
18001, and the
accompanying
Construction
Regulations are
applied for the
working health
and safety
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AZBIT DN, V=
V= T EHOHER,
SUBERE, HIsIcR T 5
FFEORSE, HIV/AIDS
HORKYYE, FEEREE
(FZexET), (JICA
HA RTA 2, PRI
AR EO R a—
7.1)

Expropriation Act (Act 63
of 1975), and Extension of
Security of Tenure Act
(1997)

Not applicable for Medupi
FGD Project, since there
is no land acquisition and
no resettlement due to the
implementation of the
project.

condition.

South African
laws relating to
resettlement
and land
acquisition are
to be solved in
accordance
with Interim
Protection of
Informal Land
Rights (Act 31
0f 1996), The
Constitution
108 of 1996,
Restitution of
Land Rights
Act 22 0f 1994,
Expropriation
Act (Act 63 of
1975), and
Extension of
Security of
Tenure Act
(1997)

Not applicable
for Medupi
FGD Project,
since there is
no land
acquisition and
no resettlement
due to the
implementation
of the project.

A - e &
1. vy NOEE
MY, RNRRRY 72 58D T
59, AEMEEB LN
HEPANT, IR -
W72 28 BRI
B ORAy—ROFED
HELEL, £/, Tn
Cxl bDTATH ALY
Il DB ET
LT EMWLELL,
(ICAHA RFA >, Bl
M1, BEHT 2O X
a—72)

If a proponent or applicant intends
undertaking more than one activity as part of
the same development within the area of
jurisdiction of a competent authority, a single
application must be submitted for such
development and the assessment of impacts,
including cumulative impacts, where
applicable, and consideration of the
application, undertaken in terms of these
Regulations, will include an assessment of
all such activities forming part of the
development.

If one or more proponents intend
undertaking interrelated activities at the
same or different locations within the area of
jurisdiction of a competent authority, the
competent authority may, in writing, agree
that the proponent or proponents submit a
single application in respect of all of those
activities and to conduct a consolidated
assessment process but the potential
environmental impacts of each activity,
including its cumulative impacts, must be

There is no gap.

Air quality
concentrations
during
operation of the
project are
predicted
including
cumulative
concentrations
due to existing
Matinba PS
emissions.

Medupi PS
Project is
considered as
an indivisible
project from
FGD project.
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considered in terms of the location where the
activity is to be undertaken.

[NEMA: EIAR2014 (mended 2017),
Secl1(3)(4)]

An assessment of each identified potentially
significant impact and risk, including—

(i) cumulative impacts, (ii) the nature,
significance and consequences of the impact
and risk, (iii) the extent and duration of the
impact and risk, (iv) the probability of the
impact and risk occurring, (v) the degree to
which the impact and risk can be reversed,
(vi) the degree to which the impact and risk
may cause irreplaceable loss of resources;
and (vii) the degree to which the impact and
risk can be mitigated,

[NEMA: EIAR2014 (mended 2017),
Appendix3, Sec3(1)(j)]

Therefore, the
status of
environmental
and social
considerations
is confirmed
from the point
of view of
JICA
Environmental
Guidelines
thorough
reviewing the
existing
environmental
documents and
interviewing
with Eskom
Environmental
Team experts.

=X Y TGRS

9 FToX YU TRERE, % | There is no reference to public review, There is no reference to EMC for
@7y =/ MBS | discussion and examination of the results of | Public review, discussion | Medupi PS has
B 27— 27 A"/ Z—IZ | monitoring process in laws and regulations. ?:si]et :i)nflﬁitti?trcl)roilf;;he le)segll)lishe dand
{&‘i%?_%) K H8Di H‘i’b However, DEA can issue Record of process in laws and is executing its
2725720y, (JICAHA | Decision for EIA report attached with regulations. task
FZ A4 Bkl = specific conditions. continuously in
2V 7 3) In terms of specific conditions for Medupi line with
TPS, Environmental Monitoring Committee Recpr.d of
— (EMC) which includes representative local - Decmon.
101 %% :%:%?75: 5. %fﬁﬁv% community members was required. EMC ditto ditto
ia;i Z’;;?ﬁ%;f ;; 7 7{—: ZE') must monitor and audit project compliance
Z . \E'@* ) O =77 | to relevant regulations and environmental
i ”%Z By > documents, have a meeting and report
]\‘635'52‘35 AT =T W periodically.
H =B TRIR AW
i MR D 2D DIGR
+or 72w AEO b LI
R B4, FEERIZ N
FleFIERGESND &
IEFOIRT UL IR B 72
W, JICAHA KT A
LAk, E=H D v
7.4)
AERER KOV EWH
11 | vy ME, EE/ | Sustainable development requires the There is no gap. The project
HARABHE 72 IXEE /2 | consideration of all relevant factors policy on
FROZE LWEEHLE 7213 | including the following: environmental
FELWHEEES DT | (3) That the disturbance of and social
HoTIE b7, (B | ecosystems and loss of biological diversity impact
k1. 6) are avoided, or, where they cannot be assessment is
altogether avoided, are minimized and based on the
remedied national
[NEMA 2(4)(a)(i)] regulations and

South Africa has two other laws for natural
conversation, which are the Protected Areas

JICA
environmental
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No- 1 o5 0o (2010 48 4 1) NEMA (107/1998) TR AL
Act 57 of 2004 and the Biodiversity Act 10 guidelines.
of 2004
SeE R
12 | ey y F3SE{ERE | There is no reference to indigenous peoples | There is no reference to Not applicable
WCRIETHET, 51 | inlaws and regulations. indigenous peoples in EIA | for Medupi
% 51w ET L CIREEC regulations. FGD Project,

BHRIXRbRN, T
£ 9 a2 4R C b [ElEE
NABE TR WG AT,
WEL /ML, BEE
ET B0, FEhiE
B D IAERBRD =D DR}
VY AVSY A WA B P AU AN

since there is
no indigenous
people.

BV,

(BI#%1. 8.1)

Hi Bt JICA SR TR

11.3.3

ERREEE  BREWE
2T OREFEY)E IR D158 [E 5B E P BEZEW% National Environmental Management
Waste Act, 2008 (Act No. 59 of 2008) (NEM:WA) N} O DR EEIC L W ESH W5, FEE
WEBNEE 2 L. ANORERESCEREA~OADENRELRNE SI1CT 57280 NEM:WA T
IFEEMEBR T A B AZEDTND, B TEDDL Y A MIHITF LN TWAIEE % FEhid
BDEICIX, TEE A A DA BN D T 1 £ v A Z G LT U2 5720, NEM:WA
TIEHE 5 BEY OREICISE U T3 2007 TV 2% T T 5,

AT YA Ky SN D5 &2 FE 9% 956413, NEMA EIA (M-S 72 2
I (Basic Assessment (BA) ) FHcX NME L5,

BT AV BRIy SNDIEE 2 EE T 5 FHEH L. NEMA EIA (2S5 Aa—Ev 7 Kk
OERBEZ AT PR N E L5,

AT AYCCUIX Gy SN HIEE 2 Ehid 2 FEH L. BREMORE R 5 EUE Storage of
Waste (GN 926 of 2013) % 385F L 72 (T #UiE 7 B 720,

REEIZBT D REEYFIR HIEE 2 £ 11.3-4 157,
F: 11.3-4 GNR718 2008)ICTRENZHEEYEETH

Er

TEE) OB

Government Notice No.718 NEMA 2008 as amended on 2013: Category B

7  [The disposal of any quantity of hazardous waste to land.

10 [The construction of a facility for a waste management activity listed in Category B of this Schedule (not in isolation|
to associated waste management activity).

overnment Notice No.718 NEMA 2008 as amended on 2013: Category C

2 The storage of hazardous waste at a facility that has the capacity to store in excess of 80m? of hazardous waste at
lany one time, excluding the storage of hazardous waste in lagoons or temporary storage of such wastes.

Hi#i: Government Notice No.718 NEMA 2008 as amended GNR921 on 2013

BEREMAE LT A £ AGETREE ROERFHOPE LR 11.3-5 RO 11.3-3 12577
& 1135 BEVEES At ARFFREFIE
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Pre-Application 1-1 | Submit a notice of intent to apply for a WML to the LA (Licensing Authority)
Process 1-2 | Setup a consulting meeting with the LA
1-3 | Submit a pre-application Basic Assessment Report or pre-application Scoping Report for comment
to the LA
1-4 | Conduct pre application public participation process (“PPP”) for a period not shorter than 30 days
Public Participation | 2-1 | Advertisement must be placed in at least two local newspapers or an official Gazette and at least in
Process one provincial
2-2 | Any reports must be made available for public comment for a minimum of 30 days.
Basic Assessment 3-1 | Conduct Basic Assessment Process as described in regulation 19 of the EIA Regulations, 2014
Process (Category 3-2 | Once the LA has reached a decision, the LA has to inform the applicant of the decision in writing
A) within 5 days
Scoping and 4-1 | Conduct Basic Assessment Process
Environmental 4-2 | Once the LA authority has reached a decision, the LA has to inform the applicant of the decision in
Impact Reporting writing within 5 days,
Process 4-3 | The applicant must notify all I&AP’s of the outcome of the application, reasons for the decision as
(Category B) well as the date of the decision within 14 days.

Hi it : National Environmental Management Waste Act, 2008 (Act No. 59 of 2008)

Hi#i: Waste Management License Guideline 2017, Western Cape Government

1133 BEYMEESA LUV AREFHREDEHDAA—EVSI RV ER 70—
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11.3.4 ERKiE
%?:HTMF@)%%%%K%éﬁ@®“<0#®mﬂ%ﬁ%ﬁ\E%*%(Mmml
WMMmlwwmmmymﬂ%&mwm)@ 21 HIZER SN DIEENZHEY T 5, Znb
DIEENZAT 5 72 9DIZ1E DWS 2 & /K F A ﬁT%W%L@Thi@%f\mme%)@%m
& TN 41 ]| ﬁ0<$ BNNEEL 72D, KEETIHLLTOIFEINZY T 5,

= 11.3-6 ERKE 1998, 21 IBIZE D K KFIBEE

EE | B OB
Section 21 of National Water Act, 1998 (Act No. 36 of 1998)

A [Taking water from a water resource

G  |Disposing of waste in a manner which may impact on a water resource.

H  |Disposal of water that has been heated within a power generation process.
H #it: National Water Act, 1998 (Act No. 36 of 1998)

KRN T A o ARFED Tt & OE %3 11.3-7 127,

RU3TKFABSA O ABEEFHS

Step Steps in processing of water use license applications Maximum Days | Cumulative Responsible
allocated days
0 Pre-application enquiry 0 0 Applicant /
Responsible authority
1 Application submitted 1 1 Applicant
2 Responsible authority acknowledges receipt of the 10 11 Responsible authority
application
3 Applicant confirm arrangement for site inspection with 5 16 Applicant
an allocated case officer
4 Site inspection to confirm water uses, determine 20 36 Responsible authority /
information requirements and the need for public Applicant
participation
5 Confirm requirements for water use license application 5 41 Responsible authority
technical report based on site visit and meeting
6 Compilation, consultation and submission of water use 105 146 Applicant
license application technical report by applicant
7 Reject / Accept water use license application technical 10 156 Responsible authority
report
8 Assessment 139 295 Responsible authority /
Applicant
9 Decision and communication to applicant 5 300 Responsible authority

Hi#i . Water Use Licence Application and Appeals Regulation, 2017 (Act No. 36 of 1998)

11.4 HKEEDE&EE

11.4.1 KE%E%%L@u?
FGD %% {& L7RVREE CHREFTOEIL AT 256, A7 = CIREFHPPEH T AFF
ﬂ(Mﬂ)ﬁ%#Kﬁﬁbfﬁﬁﬁézkmﬁékw [ERRDL T Tl EFRETF OO E
A EIESEDLMENEL D, X, 7 7 U IR K ONRMIE~OE e 0 2 ErE
ICHER R EEEL b T L Bbhd, TROOBEEMNG, B - 7 a IFFEBFER
THY . AT =2 PS ~D FGD X & X KRR L Ok 22 B R om»nH H R < 2
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EDTEIRVWEELEZDND,

11.4.2 FGD #ffi DB FEH&E
REZRBFHE, B FGD L O FGD—CFB (TRERFTENAR) 2R Uiz, MR L
T, FRITRTEY . 1 FGD sl O & 75 28 e e £ Afr & APl S 417z,

ﬁ%}ﬂDi%ﬁ@f?;EHs IREINDTETHY, BLENMNENESILTVD

7= BLHTORBRIIME Lo Tz,
= 11.4-1 BfiRFD-HDOREBRESHT
HH 1 2CFGD 7 CFGD-CFB

BT | & 5 BBEOAIRERI O K33 ERTIC | AP TR VSR TW D, fIK, KRT
HAINTELERWELEZRD, BIEETE | 7747 v Va2 B8 0EN A% IGRN T

WRARMBE T a ¥ A Th B, @@i%ﬁ47—@ﬁﬁxﬁ#6:@mmﬁ
s %
Hoffrm « | - EENE YA XICPHEDR S B, -dﬁ&ﬁﬁﬁ%mﬁ 3P U CRhRAY
i A i - RIS EN TS, BEE DTN R O IRIRERE DR A T —
- BiFEER >98% - BiFEEE >90-95%
# Hm - FIHIRE : 982-1,122mil. USD - WIS : 1.483-1,623mil. USD
- EMAEH : 87.3 mil USD/year - JEAZEMA : 109.1 mil USD/year
- EAERICHEED U, FLAFGDHEI I, %ﬁ
DOEE G L BINOHT LV Al E 2%
FARE TN, §$:xh#%m¢5e
HEIND,

- WINFGDOHEETEIRE I, EI0 A KRR
DOEFa A M EHAIZ, BXFGDY AT Ak

DbHEW

mELS |- %%ﬁﬁﬁ@@f%%ﬁ%<\ﬁ4§~i - B SN B EYKE R Ly
HOAEF] EAT 1DV IS CHLEE W] RE
AN - BEBOLAIREEFERTESZ0, LT

L B OV 0D &7 Hiisk 0 4 2R 38 R LT B ik

TE5
RS | - R, BEKLE T o R ELEETS |- ZOT o ATERENEZTIAT via
HOARF] | - ZOvATFATHASH D KEIL, %X V&, HRSEALSY DN A BE
A FGD-CFBH i CHEEZ K E L D £ - BAMERICEED v, BaXFGDHE I, %f

DELEFRFH L IBINDET LU HildEE

BRI HNTEN, éﬁsx%z@%ﬁm¢é

EHEE SN D, WAFGDOHEEEELE
WAKRAFEDE 3 2 P 2RI,

ﬁmGD/X7nAiD%ﬁy%%un

Al EHARER IR EE A BN D R BRI SEBLATRE TIE 220

Hi#iL: Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project (Zitholete
Consulting, May 2018)IZ 53\ T JICA FAAE 23

115 RaA—FEV4H

11.5.1 EIA IZHETARa—E VKR
B L AR T D D ERAREEE UGS S 720, LR L O OBRE - thakin
ZICICIEE L 9 DB M OS2 BN R E S5, BRI 2R BT v IR
T, {54 - AAREREL - HERBREAS~ORERZNENLLTIZRT A 1D D ORXI3IZHHE

VAR
B LWADRE A+ ELWIEDE
—ERREE DA DA B+ —EREOEDRE

BN TRV 2, BINERE S M
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EMEDN S D8, HARHIICIL FGD FEIC X v Hi-icE

LWEENELD Z LIV EMESIND,

= 11.5-1

IRt

N

FHMEICHITHAROA—EVJHER (IHEFT - T - HAF

X TFr&En
REER ki WA
No H A TR
Pollution
1| K&EIEG B- | A+ | [T B OB L O T HMAEm O EITICHEWRET T 21T XY
C REZE~OBPNEESND, £, BAKEEHEZEOHEE TEIZE 2B LA
DOREBLHEEINS,
[ ) FGD FEEIC LV BAEDOHEN A IZWE SN D b DD, FEEHD S OHEH
ANIRAET D,
2| KEHE B- B- | [THEH] #EHIS O £ THFIC K D I RKEGECHEE OFENCLE 5 AT
BB T BAlRetEn & 5,
(L ARE] B 7B B FIZ 72 WA, BESEW AL, Tl N AKE K OE K DIF
Yus A U5 A HEME2 B 5, FGD OB AT 2 /KR EN=Db, 2T
S MNTHEAIHEND, 20D, FRAZIERTSHZ L3R,
3| bLHEHY D D | —EREESARIC BT YA U D 2 &3,
4 | BEFEW B- B- | [T&EH] THEPICERBIED DN REET D,
[ HEFFGD OREICBWT, A8, HIRENFEEN E L TRAET S,
5 | BRE K OMRE) B- B- | [LEH] A OBE K QN THEHEGOEITIHEWVET N RAET S, B
WICZRIRE R D8 - BERN WD, EEHOEE T2,
[ AR MisR OBNIC X DTN AL 5,
6 | HEItTF D D | (MBI FAECRNWE D, BT HEEZT IO, FEOEEIC L Y ML T2
ETDZ LT,
7 2N D D R AT S EER I,
8 | E D D | JEEICADRELE L SEHEEBER TR,
H R
9 | FREEX D D | FGD JisRIIBEED AT = ¥ TPS OBMANIZHE S TW5D, FHEHINE %
DN ARFERIFAFE LR,
10 | 48R C C | FGD s I3BEFD A 7 o & TPS OEHINIZFHE STV 5720, B, fEY.
HERERA~DBNTIT L A LV, SN %9&@%\%%&Uiﬁ%u%
BEINTNRY, —FH T, BEARRFERSIZONTIE, AT = AN TH
HHDOD—EREE SN TWRWEFRNH 5,
11 | k& D D | HFEAKORHAEZFE L CND I ENDEIOM T KR OHELR B2 525 2
T,
12 | M - g D D %f@ffltnswﬁmm FGD MR 133 E ST\ 5728, FGD fiiak D
IZBWTITHIE - ﬂg%&ﬁiéﬁﬁiﬁwo
13 | HEEs C C %ﬁ@%?:ET%OEMW%H@D%%H%@éMTwéoL#L\ﬁﬁﬂ
XOALEEMIT A T = ¥ TPS N ORSG LI TH V. THEP KO A%
WCHEEAENE U D AREER S 5,
B EREE
14 | FEAFERMER | D D | BEFED AT = & TPS OHHINIC FGD Mgk 33t STV 5728, G &
B OFE A EME RBERITA U,
F72, MCWAP2 b AT = & TPS B/KEE IR L TiX, — AL HHIGE K &
OERE ) 2 B9 5 28, ZHLIAMI AT =28 TPS W a4 5720
FAH IS K OE B A9 BRI U2,
15 | aRE, EfE D D | FHEHAN R OFOBDICERE, SHERE, DERBRIZFE L2,
R, VHER
Jii3
16 | JEHOEE B+ B+ | [LHFH/PHRFEOEMICEIVEHDOHESN A 5,
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18 | AKIR/AKFIHE D C | [LHFEFRPKFIHE 3K W TADBEITA TR,

[HE ] FGD $ifiic X 0 KRR HIN4 5,
19 | &% D D | FEOFEMIZ L MO B T EE IR,
20 | BEfFtha A v C C | BEfED AT = v TPS OHNIC EGD Mk I3 H ST\ b7, BfEtES A
77 Kk O— VI TR —EANOEEITITEAL fgb\ﬁ\ THEAP LK ORI T 5B
B R FREE OB K 0 Z@IBHEO [ REME N E S NS, F 7o, BKEE IXBEFA
A2 7T GERKOENE) 2HWd 25HBThH D,
21 | FlsE LR D D | MRFEFIAMY—E R oE | FIff & R OMAEITETE S,
TRTE
22 | Wik N FIESR | D D | HHEOFEMIZ L HIEN ORI SLITEE SR,
LL

23 | SUbiERE D D %%mﬂ@¢&@%®ﬂ%KiMLFiﬁfbﬁw

24 | 58 D D | BEED AT = ¥ TPS O#HANIZ FGD fisZlIFHE ST\ D=, FE~DF
BT AL,

25 | Vi — D D | BEfFD AT = ¥ TPS OEHANIC FGD Mgk IXFtE SN T\ Az, FHEEIC
PEND = o B —~DEEINE U D 2 & 1T,

26 | FHEOHEFR] D D | BEfED AT = ¥ TPS OEHNIZ FGD gk LB S TW D726, FHEENMIC
PEONF ORI ~DFBNAE LD Z Lidk,

27 | HIV/AIDS %@ | B- A+ | [LHH] THEFOFERIBEA~OFHEDOWAICLY | BYHL ED Y X7 M

JEGYE M BrREMEDRH D,
[HEHERF] FGD HE0E AIZ LD (BART & iR L TRRRED W E SN2
T ORAERBESIISGEIND,

28 | BRI B- B- | [LEHEH/MEHRE] 583 O EIEREE~ DR BN EE S D,

Z DA

29 | Fig B- B- | [LEH] TEEEBCHEROBENCRB O THFUNE U D AREERH 5,
(L] A2 ERR OBERREC & 0 TN U B ATREEN & B,

30 | HBERIEDE L D C | [LFEF] THFT-HHNR2LOTHY, BEITITEA LR,
[HEHERF] FGD 212 L 0 BT 6 OHEH FHOIREZE T A2 ONWTIHIFE A
EEDLLRWEIES NS, FGD #8970 B2 M+ 272 Dic ik
IREBEOFRADNEES N D,

Hi Bt JICA SR THERR

5 HEORE:

A: ELWADOE A+ 2L WE D
B: —ERE DA D B+ —TREEDIEDRE
C: BN TIIR W=D, IBANFHA S E
D: M 5D W TR A B IR
11.5.3 EIA EE(Z{% 5 TOR
B R 3 — B SRR & S CIVE SRR ORI T 5 R— R T A v
B A s, BRER O SBS M OF I T 7 EEE21T 9,

- BREESAFICEE D 2 T BERN 2 SR OFREZHO L B o —
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28 | FHiEREE i) I fR DL EF RIS - AT 2 FGD HE T 7 A J/LEIA LR— b
R D1ER (20184E5 H) DL b a—
i) BAEEROVELFHEBELTWDS | -HEEe TV 7
RERSHEEONE
29 | Filg i) FHEE ORI HEZCT YT
i) BAEROEZILFE LTV 5D
RERSHEEONE
30 | HiEKIRREL | ) FGD D= DDORERDLE | -HELEe TV 2
ik

Hi i JICA SRR THERR
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11.6

11.6.1

Rt SRERERER
R=E

(1)  FRAERSR

1) BEOKRKBRE

EIAGIE D=L ¥ a— KUY H &7 2013 £ L 2014 FEO KRBT — 2 13LLT
DY

- SO REX, v TR KO L AT LORKEIM AR CRICEBIN (R ORKRER
BREMENAAQS) Z B A TWAH b OO, HIBMEEITHED EREEZB X T b7,
NAAQS Z#E5F LT 5,

- BUE, =T 4 /N TPS AU O SO, # B L~V OREICHFH 53 5 E PR T
& 2 ATREMED B HEHEDMRN DI 3 L < F 53 5 AR EITR V2 o o B
PRE Uik, SR2EIEENC B 2 A RBEFEM O B RBRBE, N~ 27 ) v 7 TR
R T U D BME, RONBIER e~ T Ry ZTRERN TOFEEREIOBREEC X 5
PR ET 5N 5,

- NOREIZ, ~ 7R LU T LORGEHIHLSIZ T, NAAQ DIREE 2 mHinic
M2 5 EPMICHD (7272 L, NAAQS (X5F), Z OHIIZI T 2 Z Do/ N
P72 NOx DFEANRITIL, A1 R FEFEEFE OMRBE. BUELHERALER | F25E FIREL O I8k bt
FKOFCIXS 2D HREX 2 ERH 5,

- HEENTZPMI0EE L. 2014 FE 1T~ TR CBRIHSIZBIT S 1 HY729 O NAAQS
R TN, LN T VBRI CII AR EE M) - 72 (NAAQS 1 SF) . — 4.
2013 =} DN 2014 F-O I~ T AR B HLS CHIE S 7z PMI0 21X NAAQS @
R Z 2 T, ~ 7R BLIIHLIC R T 5 PM2.5 JREE T, 2029 4 % Tl A
D NAAQS DILYEMN AN, 2030 4F(Z5 A S5 L 0k LU NAAQS D FEYEfH
Z kB> Tnd,

(2)  THFER

1) THEFORTE

FGD g% 2B L I3 Tl ST A HHINIZ FGD == v M &g E T 5720 - T
FROBEMOIFENIRON D720, LHENOEET, £ OREN MU >—RHTH 2,
PRIED| X IALEBIAHR & IEMRAERED D OB BROH LW 7 B A OBEIEITH, Ri1IR
WEIZHEETEZEx N, LHEROT ¢ — BT T, FBEAEERLAMIZET S
THARERS DL, LnL, SNOOEENCLZEEL R THY | Bl DEin -5
FTZHB WV TIE NAAQS DIHEEZ 2 7o EHEZR S7c, — 7 C. MCWAP phase2 D ik
T DS NI, BTk 5 FGD % 272 <HEKEE IR L Tk, MIERER 5.3km T,
FEARMNITHERR TR STV D, SRHIE XA A 1.8m, AL 3.6m, HEHIES X
20-25m BREZEE L THY ., BHNCHE S BEORAENE SN D.
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2)

PO RKJE
FGD A /# L OB 4

D AT 2 ¥ TPS EHAZ L B REE~DEE T N—2F5 A DK

RBIET=X ) 7T —F LHEHEICE S X U RADEHET VE AW TRARE 2
AETHZE TR L, REBOBEEEOFMIT, I b—a kb RKBE LG
it G2 5.0 NAAQS & DI L > TEMm L7, KREV I a2l —ra o3 s FE

2R,
K116-1 KK]RBYVIaL—YarvDlE
T [ FS

YIal—i g ETIL

i‘fﬁi{—Tﬂ/
USEPA&CALMET KT T /L & CALPUFF e v
JRAVERIRFIZ 331 B —FE 72 BEH B O E BAb O 72 D OTREEE T /L
ADDAS EBWNFHE T /L (Burger & Held, 1997; Burger, 2010)

5L sk KGR ;- S0km (RPE) x 5S0km (FAL)

ANERSRT — X - 2011 4EDND 2013 EE TORE RO EEK SR &M:
FHF | TV A1 2014 N—RZF A : =T 4 /NTPS (FGD 72 L) DIEHsK;
U ~7 4 YNTPS %S0 OPEHH E

IV A2 2020 X—RAF A LT 4 2NTPS (EGD 72 L) O&EHE K NA T = £° TPS (FGD
72 L) OEGARF

<7 4 27N TPS J#Z2 6 OHEH &

AT 2 B TPS J#ZE) b OfEHfE (6 ==~ 2 TFGD & L)

vF VA3 ~7 4 /NTPS (FGD 72 L) R O'AT =¥ TPS (FGD & V) iE#sH;
~T 4 > /NTPS JHZE0 6 OHEH &

AT 2 ¥ TPS HEZEN L OHEH & (6% CTFEGD AY)
FERR 72 L GisR7e L) OfHRFIZE T 2RSS0 6 OB LA

Hi#i Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project (Zitholete

Consulting, May 2018){Z -3V T JICA FA% 235

BT VFADYIalb—va UfERER 1162 LSO DAY 2 2 L — 3 v OfE#
D 1 RFEMER O 24 K2 2 E RO 11.6-1 KO 11.6-2 7”7,

FGD Z#%iE L2WIEA, ~7 4 2 /3 TPS L UNAT = B TPS (2020 X—RA T A V) Dik
HRIZ LV, T ORI —H#TIX SO, D NAAQS 2 MAF T, FREDEEND D & THlS
o, LU S, FGD ZRET DR FED YTV AT, SO, i D FEMERNE 54l
PIZRIEICHEAD L, By T 4 7L 72 —DOHE T NAAQS ZBilE LWV 2 L b
LSERWEE L 25 & FRIS T,

NO,, PM10 & TF PM2.5 (22T, IREFEDOHH OREENMELS D720, &
YT 4 T LT —D S %mmemsmﬁﬁi@wk%Méhkoufw%:&
U > ZHERTTIX, PMI0 OIRENR~ TR AZEIT D 1 HYH720 O NAAQS % il<F L Tu e
Mo To i REEMAZO THIFR TIE. BUEO RKOMRLFIREDOIICRE S FHFE L
NSRRI LT,
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R11.62 ATaETPSEFDLUIT1ILET4—ZFHICBULWTTFHIEShERRE

1% 7= @

1H%7=v o

T NAA
o ) NAAQ [REFHE | NAAQ RS HIE FIRTRRE ¢
ksl S YA ez e e (ng/m) 4
B U NAAQ (T~ 0 ) ‘XNAAQ ‘XNAAQ o
I KR I KR Tl NAAQ NG
SO, TFUKF 1 | B (w7 ¢ >3 TPS 31 88 1 4 5.6 50 oK.
1 E[H): 350pg/m® | 2014 ~<— = | 4b7H)
24 WFfH):125pg/m’ | S50 < IR 22 88 2 4 43 50 OK.
1 -fi:50pg/m?
LS5 L 24 88 1 4 42 50 OK.
TFUF 2 | EfEH (w7 1 >N TPS 89 88 6 4 11.8 50 N.G.
2020 _X—% | Jb7E)
4 ~SRT 67 88 4 4 9.4 50 OK.
L5 L 55 88 1 4 8.7 50 OK.
U A3 | B (=7 4 2N TPS 34 88 2 4 8.0 50 oK.
REFEEE | W)
#ir ~TRT 22 88 2 4 5.8 50 OXK.
LT L 25 88 1 4 5.6 50 OK.
NO, SFUSF 1| EEH (7 ¢ >N TPS 3 88 NA NA 1.0 40 0K
1 BfH]: 200pg/m* | 2014 ~—= | 4b76)
1 4F:40pg/m’ A4 ~ SR 4 88 NA NA 0.7 40 OK.
LT L 1 88 NA NA 0.7 40 OK.
U F 2 | BEH (w7 ¢ N TPS 9 88 NA NA 1.9 40 0.K
2020 ~<— 2 | 4b7H)
A <SR T 4 88 NA NA 1.5 40 OK.
L RS L 1 88 NA NA 1.4 40 0K
FUA 3 | JBEM (=7 1 >3 TPS 27 38 NA NA 3.4 40 OK.
TR HEE AbvE)
iz IR 14 88 NA NA 2.6 40 0K
LS5 L 5 88 NA NA 2.0 40 OK.
PM10 FUA L | EB{EM (w7 1 /N TPS NA NA 0 4 0.4 40 OK.
24 W[} 70pg/m® | 2014 ~—2 | JL7E)
1 4F:40pug/nr’ 54 SRS NA NA 0 4 0.3 40 OK.
LS5 L NA NA 0 4 0.3 40 OK.
U2 | B (=7 4 2N TPS NA NA 0 4 0.7 40 oK.
2020 _—% | Jk7E)
F4 ~SRT NA NA 0 4 0.6 40 OK.
LS5 L NA NA 0 4 0.6 40 oK.
U A3 | B (=7 4 2N TPS NA NA 0 4 0.7 40 OK.
REFEE | W)
#ir ~TRT NA NA 0 4 0.6 40 OXK.
LS L NA NA 0 4 0.6 40 OK.
PM2.5 U A1 JEER (=7 ¢ /N TPS NA NA 0 4 0.4 20 O.K.
24 WEMH]: 4opg/m® | 2014 ~—= | L)
1 4E:20ug/m’ S0 <SR T NA NA 0 4 0.3 20 OK.
LS L NA NA 0 4 0.3 20 OK.
U F 2 | BEH (w7 ¢ N TPS NA NA 0 4 0.7 20 OK.
2020 ~<— 2 | 4b7H)
A <SR T NA NA 0 4 0.6 20 OK.
L RS L NA NA 0 4 0.6 20 OK.
FUA 3 | JBEM (%7 1 >3 TPS NA NA 0 4 0.7 20 OK.
TR HEE ALvE)
iR ~ TR NA NA 0 4 0.6 20 O.K.
LS5 L NA NA 0 4 0.6 20 OK.

Hi #iL: Airshed Planning Professionals (Pty) Ltd, Air Quality Specialist Report for the Proposed Medupi Flue Gas

Desulphurisation (FGD) Retrofit Project (Dec. 2016)
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Pars 1 FEfE4 720 (NEQS:350ug/m?’)

AF 2 TPSFGD | .
" " Metupi FGD
Retraf Prajset
2020

| Lonend
@ BbilE

W CRrecs anad HeantEe
E RAesdeclis Arsin

| 50 Mafimbs P
T e PS

| Ak ek
af ey 50, NAADS

A5 2 ¥ TPS FGD

5 Medip: FGD
Retrofif Proj
2020 T
| 50_

(Heeariy Averaging Pariod

Lgerdd
LT

W Chnics and HoppeEE
0 Rosdenil Alscs
T Matinha FE

s Melug 75

B of pupsdanie
af braniy BOG NAAGH

i

Mlap compeed oy:
| Arshed Flannng
TolaesEnA [Py L

Hi #: Airshed Planning Professionals (Pty) Ltd, Air Quality Specialist Report for the Proposed Medupi Flue Gas
Desulphurisation (FGD) Retrofit Project (Dec. 2016)

11.6-1 AT 21 E TPS IZHI1+5 FGD H/EEDIZBE D SO, NAAQS BB &5 (1 BrRE1E)
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U 1 A%7= 0 (NEQS:125ug/m®)

A7 = & TPS FGD .
4 Wedup: FG0
Retrofit Praject
2020

S0z
\ Dafry Averagirg Penod

B
Lagend
B Sineal
W Chiks al torpias
B RoEoeE ARG
T Mty PS
W MengPS

I Aed 0 antimil s
| oy 6O NAMDS

yu

£

Mlap compiied by
Arghed Flannng
WHM| 1]

A5 2 ¥ TPS FGD - .
H | Medupy FGD
2020

| Legend
B Sthotn
W Chrezsand SIS
A ‘Rosmoniml Areos
T Matinba F5
o Mahoi P2

Al O eTeertancs
| ot ey 50 mAsTA

A

Maop campried by
Arshed Planning
Profesmionaks sFy) Lea

Hi #: Airshed Planning Professionals (Pty) Ltd, Air Quality Specialist Report for the Proposed Medupi Flue Gas
Desulphurisation (FGD) Retrofit Project (Dec. 2016)

11.6-2 AT 2 E TPSIZE1+5 FGD H/EEDIZBE D SO, NAAQS BB &5 (24 BfE1E)
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11.6.2
(1)

1)

KE
AR R
R AKE OBLR

2015 4 9 HIZ AT = & TPS &3 10 #15 TIThoiu /o M FAKE A L Y 2016 A2 AT =
£’ TPS il 19 #Hi5 TN EMHH T KE=4 U o F iR A2 UL FITRT,

JED RO T KE (2015 49 H)

SRS M OHERE R A X 11.6-3, £ 11.6-3 L TVFE 11.6-4 (T,

EC (2), TDS (2), Na (2), C1 (3), N (2), Al (3), F (4), Fe (5), %O Mn ()IZOWCIERET 7
U AEZFEEE (SANS) 241 (2011) OEKFALEEOBIE MR SN, 2B, &
IMNOEFIE, BEYEZE X - S E =T,

AT 2 ¥ TPS OWEANIALES 2 2 @EATOHEIFL (BUO2 KT BU03) DHET/KIZ,
BV HIRIEIRE 2 7R L7z (DWAF A R 7 A 22T Class 2 (2% 7% 16mg /1 O
Class4 IZHHY T2 66mg/l) . ZAUXIEMERIZR MR Y X7 276 L, FRTE RN
BUVVIKE WX D, HEEEREO ER-OFRK & U CEEEICEES 5 a5 RN %
2 HiDd,

BEAF DR 252 T T2 S gk DX > 7 75 RO FAKE X, DWAF A KT A4 v
WBIF5 MRAKE] (Class2) 726 [KEARE| (Class3—~4) IZH5HEIN5S,
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et vootsied i i

e

Hi #: Hydrogeological Impact Assessment for Medupi FGD Retrofit Project, February 2018
11.6-3 A T2 E TPP BN F/KE AR (2015 F)

7

| il




F 11.6-3 ATaETPS RIO#TKET—42 2015 F(1)

South African Water Quality
Guidelines (SAWQG), Volume
5 — Agricultural Use —
Livestock Watering Target

Physical Determinants Chemical Determinants
Borehole Number pH | EC(mS/m)f TDS(mgl) | MALK | Ca(mg/l) | K(mg/l)| Mg(mg/l)| Na(mg/l)
(mg/l)
KROS5 7.3 31 180 160 14.57 2.601 <2 52.47
BU03 7.3 288 1896 292 186.4 22.59 95.25 237.8
KRO1 5.7 15.7 116 8 6.462 6.399 3.619 11.21
KRO03 54 27.4 198 8 11.26 6.992 5.197 23.29
BU02 7.5 204 1320 | 288 135.4 16.99 64.56 194.8
VERO02 7.4 112 652 356 71.3 15.34 34.14 108.1
BUO1 7.5 178 1058 368 81.3 18.44 54.05 194.4
GEO03 7.8 124 670 276 23.38 6.421 16.57 200.1
GEO1 7.1 12.2 84 48 3.492 2.483 1.525 16.91
GEO06 7 39.6 248 208 31.94 2.945 26.2 11.87
EAN S241: 2011 Max. Allowable 9.7 <170 1200 - - - - 200
1mit

Range

Minimum 5.4 12.2 84 8 3.492 2.483 <2 11.2
Maximum 7.8 288 1896 368 186.4 22.59 95.250 237.8
Average 7 103.19 642.2 201.2 57.1504 10.1201 30.311 105.1

Notel : DWAF OK[HRE « ZRAKEGBRE) A R4 2 1998 DIKE S : Class 0 : BIARRY 72 KE . Class 1 : BAIfF7eK

. Class 2 : [RAKE, EHERICHE L72KDH | Class3 : KERE, Class4 : FFATERWVWKE
Note2: RAHF 1T SANS241:2011 O _EFRAE % Hi 3~ 5 fif % ~ 9,
Hi#i: Hydrogeological Impact Assessment for Medupi FGD Retrofit Project, February 2018
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F 11.6-4 AT21E TPS AIDMTKET—4F 2015 F(2)

South African Water Quality
Guidelines (SAWQG), Volume
5 — Agricultural Use —
Livestock Watering Target

1500

1000

100

10

Chemical Determinants Water
Borehole Number Cl(mgMH[ NOsasN [ SO4 [ Al(mg/)[ F (mg/l) | Fe(mgMH] Mn | Quality
(mng/1) (mg/1) (mg/)) | Class
KROS5 9 <0.2 8 0.715 0.3 2.143] 0.044] 111}
BUO3 664 66 62 0.1 2.2 0.108] <0.025 1V]
KRO1 25 <0.2 24 0.576] 0.9 7.056] 0.068] )|
KRO3 36 2 51 2.207] 2.7 0.566] 0.138] 111
BU02 518 16 36 0.255 2.2 6.59 0.775 111
VERO02 167 0.5 40 <0.100] 1.3 3.614 0.324 111}
BUO1 336 <0.2 71 0.103] 2.3 1 0.09 11
GE03 280 <02 41 <0.100) 0.7 0.042 0.122 1
GEO1 18 <0.2 <5 0.13] <0.2 4.817 0.131 111}
GEO06 17 0.3 <5 <0.100] <0.2 0.03] 0.065] 0f
EANSZ41: 2011 Max. Allowable 300 11 500 03 15 03 05
1mit

10

Range

Minimum 9 <0.2 <5 <0.100 <0.2 0.030 <0.025
Maximum 664 66.0 71 2.207 2.7 7.056 0.775
Average 207 8.6 34 0.439 1.3 2.597 0.178

Notel : DWAF (KRR - ZRAEEE) HA K74 2 1998 OKE S : Class 0 : BARAYZ2KE, Class |+ BAF72KEL,

Class 2 : [RFUKE., HHIERICHE L7zKkDA | Class3 : KEAR, Class4 : FFRTERVIKE
Note2: #REKTIE SANS241:2011 0> L [RAE 2 it ¥ % 4 7~ 9,
Hi#i: Hydrogeological Impact Assessment for Medupi FGD Retrofit Project, February 2018

MO FKE (2016 4E 11 H)

- AEHE LD

FHAFERIT 11.2-5, F 11.2-4 LOFE 112-5 1 RLT-EBY,

- BEOR—I T HOKEIL, DWAF 7 T 2 TITHEAER 2 KE (Class0) 75 3R

TERWVWKE (Class4) OHFIPFATH Y . AR Z2KE & ITN 2720,

2) HiFAKE

TR ORI, Vo FA—7 I FE SN D K92, FEIMICHRARH Y | K
WRICOBRFHEN D IEEFEIINTH D, RFRAKOFHANL, T JINZ@E» ) HaE THD,
M KB RSl O FILFHE Tl IMEREDT-OIKEY 7Y 7 OXR STk N
TEY., KEV T ITRIUTE 2o T, OO KE T — Z IXIRHFEHE (Natural
Scientific Services, 2015) ZZMR L7z, LI CTOSEEEICERN T EBbhbsT =T
5% (0.10~2.80 mg /L) ME— DR EFHE LTI I L,

2B, AT 28 TPS OFEFKEE Y AT A (EWMS) IZE VLT X 9 iciFKONKE
AL TW5D,
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- REILROBAAOKLHE i (ADF) Z&TeBE A o 7 705 O5YK K O ZE X
Wb 0EWONH %2, Z OO KIROPEK R B I /7EE L. 15 Yl 2 2
(PCD) Z#EKT 5,

- HEORBEZZT DRI W T, EEATERICEE S RV IKEZEKT D AIKE

B 2T A
(2) TSR
1) #FKE

FREBA O KE~ORERETRE TRIORTFGD Y A7 LB LUBEA 7 7
DEEBFS L TITE, WS OLOADKERELD L AL,

F 11.6-5 FGD BEEMICHES B TFKE~DEZERET
IGE/HEAT = IEDE B D
AEFETWAEE iR | SLHEE | BEAFOFRATREIEM B g, | {5 ROBRE ML
~DH AT 1 BEEEY) Mo DOHERFEMORRE
DEWY% A ENT-HEREYLE | BEREHORE | %4750
B~ DH BEFEFEY Ok K Ok
gk o O EREIED T AL/ HR KB Y e OVt A 0 BEAF
FIR#E~D
HEREEY O HERFEHONF | 487 L
FGD ¥ A7 LD TH | FGD &% ALY R e ek THI L 5
& 7R KB IE YT & B PR 0D B2
BLAEE | FGD jEiin Jua—XRY A7 | 4L
NWAREIK S AT I
NS b7
. FGD v AT A
DB OHEHKIE A
|7
T —B VIR | THEF | ShEBRES ARARBIO | ML R 7 % THIC L 5 — iy
E B RIS B AL % D R TR KB TE YT & B PR D 5L
KA F L OE AL D A RENER
HiEE, ROAT o | K | ShEREE, FIKABLO | ML HEFEZEY) OTEM IR
v’ TPS & BEfFD BRI 36 KON A WL Z » T2 A O P RRE DR
ADF & O[> B > T7 T DEM
JiEX D% E

Hi#: Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project
(Zitholete Consulting, May 2018){Z -3\ T JICA FHA I TIERK

2)

HhFKE

FGD ¥ A5 A, $EHEHS N OEKEE SO A o 7 T ORI, HFKEIE

T DG YR

B2 6T, BEFEOTRKER Y 27 5 (SWMS) 236 5 7= DIEFIZRER

Th o, FEMHMANDOPEAKITZ DM KO PEARIE DHEFITEEL . 15U LI
IR SN DT, SN~ DRI Liavy, RET D HERIIL, B RO KEEH)I 7>

LHEEN TET D720, RE~DS 525

B9
i

TSR,

S HIT, AT 2 TPS I bFFA] SN A EREWLIL~OEMB LR T v P ol

%ci\

A s K ONFHE X DK BRI IRA R B A b 7o b3 2 & idany,
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11.6.3

BREY

(1)  FRAERSR

1) FEMHICIIT D ERBEIEY DI AR

BEFEM T B A A v MiEE (Jones&Wagener (Pty) Ltd, 201541 H) 2k % &, FGD 7
7 FXTOYFGD @ WWTP OiE#sCiX, FGD A&, FGD HiKWLPEfEx (WWTP) A7 v
¥, KMUO'FGD WWTP ftigaE AR (k) o 3 FEOBEFEM LT D,

- FGD £ : @ROFIK-ABEEDNIED FGD ¥ AT LADEE 7 1t A ZBW T
KA (CaCOs, WFEAD) 23 AMRD SO, & Ui L THE (CaS04 - 2H20) % EllA:
e LCAERT D, AT 2 TPSIZBWTIX, 220447 (85%& 96%) Df
JRA DO ZFE L T\ 5,

CaCO; (aq) T SO, (2 — CaSO3 (aq) T CO,
CaS03 (aq) + 2 O2 (o9 — CaS0O4.2H20 () (gypsum)

- FGD AR (WWTP) A7 » ¥ Kk ONFGD WWTP #tfalE Ak (k) - Bk
AVEREE (WWTP) 72> BITEIAERY & L L5 L O bR 343 5,

2)  BEIEW)E ELE

AT 2 ¥ TPS (% 2015 FFEIZBAAREITIC I T 2 IR fisX (ADF) OBEFEMEH T A k&
A (WML) ZHif% L T\ %23, FGD %%%ﬁm ZHHET 2018 4 3 AIZAEE HFE%Z DEA

IR LT 5, BEHFEETIIBEFORLEED % %4t L LT\ 7= ADF(ash only)?> 5
FGD £ % & 0 - BEFEWM AL BEE 3¢ (Ash and gypsum) & 32 IS DWW TR L TV 5,

F72. 2018 4 6 HITITHMEAKMEHFFATHFEE (IWULA) & HHOE THAG/KEFEDE B
FHE (IWWMP) Z#g L7z, IWWMP HIE5TiE, EFl. PEIEMLPENiE% (Ash and gypsum)
DONE LI FGD Sz n> b OFEKMELIC X 2 RIFEY O MBE B IR OWTLLTF D X H
WA LT %,

EEYUIE IR (Ash and gypsum)

RHKOFREMEEZBRE LI ANV T (T4 F—) OFEHRSITEZHEL TS NEM:WA O
MO N CTAL Gy BERE ORI D T2 D D EEHE | ([ZHAD & AT 2 8 TPS B DK T FGD
ABILE HIT Typed BEFEMIZEZ YT 52 00D ClassC FEEHIE (TRZR) 28 H T 5,
FGD 4B X, BEEDIK 2 o X7 IR S L, £ 2 CTa s~y EoR EIREG S, BEfFOIK
ST Ty SIS, AV AT = B TPS O PERNZ BE L TR 1,000ha 23R X
NTHY, BRIKLE D72 ORI TV 5, FGD AF 4 BT K OHERE&EIL 1 H
W72 791,452.50m® Z4E0E L, A EF 193,315,105m° DEE T 2 AUEKI 19.2 4455 OF] IR
7S e
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Waste body

300 mm thick finger drain of

geotextile covered aggregate

100 mm Protection layer of siity sand or a
geotextile of equivalent performance

1.5 mm thick HOPE geomembrane

300 mm clay finer (of 2 X 150 mm
thick layers)

Under drainage and monitoring
system in base preparation layer

In situ soil

Hii: “Norms and Standards for the Assessment of Waste for Landfill Disposal” (National Norms and Standards)
promulgated in the form of Government Notice Regulations (GNR) 635 (DEA, 2013a

11.6-4 ClassC BOITURIHETA F—L AT A

FGD WWTPR 7 v ¥} OMEAL

FGD WWTP /5D AT ¥ K OHA TSI TIRE & S D, B S A— A3
YR FLUE (GN926 of 29 Nov 2013) [ZHSX 7 HHMNE & TE 2 RENME L SN T
B mEAE 2370m2 THERE R S K9 60cm F2EE 0O BEFEN) OO ORE AT RE 7 fli A F L 2 BN 12
LCW5, Mgk DL OSMEEE (S 2m) Ebicar s U — MEETH D, EPE@EFDET
B5% FET2IL 95%)NT LV AT » VORAERIL, 2.7 £721F5.0mh EHEEIND, REE S
NI ATy ¥ R OHEALIE Eskom 233K 3 5 BEREMMBLER 1T LV —IRRE R D
Class A BEFEW LB SRR ~ s S D,

(2)  THHER

1) EEERBPE DR

FGD ¥ A7 ARCZ OMBI#EfiEE (BE Y — R, AKX A L O LB SE) Ol /EE

RV, —EROEFEMNETD E TSN TS, Fio, BKEE RO D OHE] T
% KOERBETL O HAET D, 72720, BEEMIL, 4T DRI RO A T = & TPS DB
W EBL Y AT M- THdE. B U YA 7, miﬁééﬂéo > T, BEFEWRBEIX
HERABREVEZISE L3N EEz N5,
2) A BREDRE
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HiL: Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project (Zitholete Consulting, May 2018)
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HilL: Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project (Zitholete Consulting, May 2018)
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Hi#it: Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project (Zitholete Consulting, May 2018)
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Hi#iL: Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project
(Zitholete Consulting, May 2018)
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Hi#t: Final environmental impact report for the proposed Medupi flue gas desulphurization (FGD) retrofit project
(Zitholete Consulting, May 2018)

11.6-15 EEEBZRDI-ARLDZEIER (Lephalale,Marapong & U Steenbokpan)
(fromltzkin, 2015 as cited by Tomose, et al., 2018)

11-56



2) HIV/AIDS

Lephalale @ HIV [1E=R1%, Limpopo /1 % TUY Waterberg A8 HIV FEEROK) 2 {5 TH U |
AIDS JE&HL=R (B L TIEIEIX 20% =\ (Lephalale Local Municipality, 2014),

~IRUDAI 2 =T 4 T, AT 2 B TPS OF LK, MR RE<EL TR

D, aIa2=71, %WHA LT VI RO ATER IS S OB E b7 b LT,
B SN DO I, WEOBOHN, FHCIHTORMA H 5, WMLIZHE= I
1:74#t_bkﬁk&ﬁ%ﬁ%%ikkbfm\vxﬁvmﬁmiﬁ#okm%@%
WHFTHNTND,

Eskom #hi%, FHEFFRE ATREMEAHERF T 272D U A7 D 1-5L LTHIV/Aids %4~ T
FY . HIV/AIDS DI OWTEHZ1T > TV 5, HIV/Aids IZFR DM 7 0 75 LD A
& L TR, B L HIV BRYESCR FRIMEZ Y & L, ZiRRAZ2<$ 2L TH
%, Eskom thi%, #H &BF, 1EEBO HIV B TRHOIRH - WLiE - SEA GO TG S
NGRS 2 500E L TR Y . WEER A~ DR B O BERHLAT 17> TW\W%, £/, Eskom
fh L FERAER DR 58 A OEFRRE T — R TBUR O R — % Lol U T3
S5, Eskom fhid, WERB D 0% BEEOI T Y 7 LT AR (VCT) 2% T
L2 EaRODDHNMY AT TV T 4 fetE L ER T L T\ 5,

(2)  THHER
1) KETHRAC BT U 7 AR S DS

FGD Ot iE, FGD HAfIZ & 2 KREH D SO MEDE FA 725 L, AHKRKOE
rWEL, FRO@FEREAEOE AN LS FER TSNS, (7T ADEE)
2) HIV/AIDS

THPICBO T, —EROBHERANMEE S, MR EEITOME, B
MEROT v a—VERICEN D FTREEDR S 5, 2O X 5 e HHIE, HIV/AIDS D&Y ) 2
JINEIMZ TG T 5 L Plah D, FEFITBRIE Y 225K« Efi ST,
AREEIBNTHERIND,

11.6.10  F@IRE
(1) AR
1) AR

P77 U BN TR BE OREAEEHDIZOIZLL T OETRED TN D

- Occupational Health and Safety Act,1993
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- Construction Regulations,2014

11-57



F 72, Eskom f1 &M H IZLL T Oxfiis & 506 L T\ 5,

- Eskom Safety, Health and Environmental Requirements
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JEFR; PSM: Station Manager, GM: General Manager, PD: Project Director, SCM: Senior Construction Manager, CM: Contracts Manager,
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