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w7 . iOpencast Project

e K4 concentrator
e situated adjacent to the K4 shaft complex

e Marikana — North West Province SA
e MF2 circuit

e EPC concentrator
e situated adjacent to EPL Plant
e Brits — North West Province SA
e MF2 circuit with cleaner tails regrind (ISA mill)

e 120 000 tpm Opencast ore for the period of 3-4
years per plant

e Both plants part of long-term Lonmin expansion
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- Design-Philosophy

e Designed for high availabilities
e Dual redundancy on all minor equipment & pipes

e Fully automated (including MCC's) — manual
valves for maintenance only.

e Control Inputs and Outputs per plant:
e Digital Inputs = 490
e Analog inputs = 479
e Digital outputs = 330
e Analog outputs = 98
e P&ID loops = 163
e Motors = 289

o Total E&I (excl HT) = 16.9% of total investment
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m,Ex;in\pl:: Advanced Flotation Control

Advanced

Control Mass pull controller

Surge Tank controller
Floatstar™
Millstar™

Dual Redundant N/works

Non-contact instruments
MCC included

Standby pumps
Standby pipes
Automated valves



- 2 EPC flotation circuit

e 1=
3

i
F 4
I T LS WA '
PR || ol P y | R
: - " - A - \\
e T N
. 4 " T - !
Al ' | 1
(B cdent :!Er'l—'"
— - '% " ‘\E?lt__ J N
4 = :
{ = Emi Y l




LONMIN

Primary
Rougher
Feed from
Primary Mill
Secondary
Milling
Secondary
Rougher
Feed from
Secondary Mill
Final
Tailings

>



<L ol eof < Lo ~ 2 - 02:8G:€l
— — a — _ e
3] @ o o o 3] 3] Pt i
e 2 i 2 S 2 = 3 - ovi9L:EL
o) o o¢ O o o) /o) Dm I
[h'4 n's x % 0'e x - [h'4 4 >, L
3 i
WW W W & W WM, W W m - 00:58:21
| EF E E¥ E £ E E = i
gl & Ef¥ & £ & & 5 o
g M s .mmuv wﬂ — B Owam—.—\
n = .“.. .mm < OV LLiLL
> ¥ El
(/] S S B
(] - “v 5 : .
S = ] .v - 00:0¢:0l
S o i B
u — & M 3 2 o
e = F w - 0Z:8V:6
] o ¥ 3 |
'8 n” B . .
b I - 0v:90'6
3 ) i
a i 3 £ - 00:62:8
AW Lm-m . .
t -] iy -
9 w.m 3 . .
S \ 4 E i £ 3 - 0¢:ev-L
A * b3 - o
BEEEwe————
: = . — — ——— | 0110
D - e — —— = .
..M 3 i === M'h“{ —F— —— [ 00:0¢:9
z = p——— — — —
v % <> — — —
3 P 3 s — e — .
e ” wm ”MWL _— I."W". - 0¢:8€:G
+ == e — | nvoc
L i = = = — — |05
2 &= == —_— —
£ ot ..Illhl.:”h“ —_— —— —
E" I I = ——— | o0Gl¥
M w I = e ———
2 F = — = = .
= BRI s = I
ol I = = =3 — — | ov152
3 “ = Innv — Mv
. F § 3 M.V = “w nuu nw . .
! s ¥ T = = == = - 00:0}:¢
o T ——— —_— — =
B =] w ! < = = == =
5] = 11 X = = == = |pw
4 - : ¥ % MW. - = [0z8Tl
m ._n nﬁ_l ,n..,ﬂ; |
. - < < =
S W 3 3 = m - 0v-9%:0
| 3 = — —— = i
. 4 n.W — pm—— ] — . .
3 4, == — ———— [ 00:G0:0
R = uv —— l"u.l lv
~— F = e
o U 3 3 = ————
: ’ lmw ..Hw.:. Hw _—
- § = = = —— | OFi¥e
- ‘u! ur1 -I,.,.I.“.. IIHU nvv
v T 31 = = =
. 3 : , e A 00:00:22
o o o o o o o o
=} o S S o o S
= © s} < 1) Y -

(ww) yydaq yyou4

Time (hh:mm:ss)



l.@NJEx;m\pl: Advanced Flotation Control

el Flow Optimiser
ion
Advanced

Control Mass pull controller

Surge Tank controller
Floatstar™
Millstar™

Dual Redundant N/works

Non-contact instruments
MCC included

Standby pumps
Standby pipes
Automated valves
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P‘i'on Philosophy

o Stabilise Primary Rougher levels
e Stabilise Secondary Rougher levels Stabilise
e Stabilise Primary Cleaner 1st stage levels

e Control P/C 1t stage flow (residence time)
e Rougher mass-pull (PR 5-8 & SR 4-7)
e Aeration rates & levels
e Control P/C 2nd stage flow (residence time)
e Rougher mass-pull (PR 1-4 & SR 1-3)

e Aeration rates & levels

e P/C 1st stage mass-pull
e Flow (residence time) J

>Optimise
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Design Actual Impact

Rapid start 531614 t (16 wks) | 721439 t (16 wks) |Payback reduce by 3.3 weeks
Plant Availability 90% 97.00% 7% increase in throughput

. Significant on masspull and
Cleaner #1 Stability 24.56 SDEV 3.60 SDEV Cr203 control

. Significant on masspull and
Cleaner #6 Stability 4.20 SDEV 1.44 SDEV Cr203 control
Staffing level 72 total LU D5 (L) LSy

people reduction




o iEa ve="Cagnclusions

e Well designed control system architecture essential

e >999% availability can be obtained through dual redundant
networks

e Reduced costs and ease of maintenance due to localized I/O
e Reduced size of cable rooms and substations due to networking
e Reduction in installation cost

e Sort out plant design & control system design
BEFORE stabilisation & optimisation
o Stabilise first, then optimise

e High levels of instrumentation & automation no
longer “nice to have” and will have significant
return on investment.
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