APPENDIX A



A

DRAWING NO.

000-B-001
000-B-002
000-B-003
100-B-001
200-B-001
320-B-001
330-B-001
340-B-001

- 350-B-001

400-B-001
400-B-002
400-B-003
400-B-004
400-B-005
510-B-001
520-B-001
000-E-001
100-E-001
300-E-001
400-E-001
600-E-001
000-M-001
340-M-001
340-M-002
340-M-003
400-M-001
400-M-002
510-M-001
520-M-001
600-M-001

c

L i i N N U N N

23134000\reporii23134 APP.DOC/r=pm

July 1, 1996

APPENDIX A
DRAWINGS
TITLE

Smelter Plant Block Flow Diagram
Hydrometallurgical Plant Block Flow Diagram- Sht.1
Hydrometallurgy Plant Block Flow Diagram- Sht.2
Marine and Portside Facilities Flow Diagram
Nodule Storage and Reclaim Flow Diagram
Nodule Drying Flow Diagram

Nodule Pre-Reduction Flow Diagram

Electric Smelting Furnace Flow Diagram
Converting & Matte Granulation Flow Diagram
Matte Grinding and Leaching Flow Diagram
Copper Electrowinning Flow Diagram

Solvent Extraction Flow Diagram

Nickel Electrowinning Flow Diagram

Cobalt Electrowinning Flow Diagram

Coal Receiving and Storage Flow Diagram

Silica Flux Receiving and Storage Flow Diagram
Main Substation Electrical One Line Diagram
Marine Facilities Electrical One Line Diagram
Drying/Smelting/Converting Electrical One Line Diagram
Hydrometallurgy Plant Electrical One Line Diagram
FA6 0600 - Utilities Electrical One Line Diagram
Site Plan

Smelter Plan

Smelter Sections Sheet!

Smelter Sections Sheet 2

Hydrometallurgy Plant Plans

Hydrometallurgy Plant Sections

Coal Handling Plan and Sections

Silica Handling & Misc. Plan and Sections

Plant Underground Piping Plan

Bechtel —)

Mining and Metals




i COAL

SiLICA FLUX

SULFUR

DEEP-SEA  NODULES

RIS

COAL
CRUSHING
J COAL
GRINDING
RECEIVING | cpap
swgacz @
I
o NODULE
I v DRYING
I
I
|
I
I
I
I
I
l _______ _@ SULFUR
FLUX
CRUSHING
!
I
v C SILICA FLUX

DRYER
OFF-GAS
CLEANING

©

CL

REDUCTION
OFF -GAS

EANING

DUST

©

©

REDUCTION
KILN

CALCINE

EI!’-SISE:JAR(!:IIEC CONVERTER
OFF-GAS OFF-GAS
CLEANING CLEANING

OFF-GAS

COMBUSTION

ELECTRIC
SMEL TING
FURNACE

ATMOSPHERE

PRODUCT
MATTE
GRANULATION

CONVERTER

LEGEND:

MAJOR PROCESS FLOWS
INTERMITTENT OR
BYPASS FLOW
SECONDARY

PROCESS FLOW

TES:

i ALL SOLID FLOWS BASED ON A 24 HDUR AVERAGE.
GAS FLOWS BASED ON 1 HOUR AVERAGE.

2, PRODUCTION BASIS: 665,000 +/v (dry) NODULES
310 DPERATING DAYS PER YEAR

3. TONS ARE (00D kg
4. TONNAGES AND WEIGHT PERCENTS ARE DRY BASIS.

MATTE

000-8-002

TO REFINERY

SLAG

STREAM NUMBER | <D | <D [ <D [ D D [ DD DO DD QD |DID O DO
NOMINAL DRY 1/d SO-IIJS 2145 217 30 2.4 2145 Igﬁ 2982 132 84 8.4 30 145 A8 - - 158 850 - -
NOMINAL Nm3/h GAS - - - - - - - - - - - - - 127,3000121,2901 - - 30,000]73,290
COBALT, wt % .47 - - - 0.47 0.47 Q.5 - - - - - - - - 0,47 0.7 - -
NICKEL, wt % 0.27 - - - 0,27 0.27 0.3 - - - - - - - - 0.27 0.4 - =
COPPER, wt % Q.15 - = - 0.5 0.15 0.16 - - - - - - - - Q.15 0.2 - -
IRON, wt 7 16.8 - ~ - 16.8 16,8 18.4 - - - - - - - - 16,8 1 25.2 = -
MANGANESE, wt ¥ 15.5 - - - 15,5 15,5 16.4 - - - - - - - - 15.5 21.4 = -
SILICA, wt ¥ 14.3 6.1 90,0 - 14,3 i4,2 15.8 6.] 6.1 - 90.0 6.0 [A] - - 14,3 21,1 - -
SULFUR, wt % - 8.7 - 100 - - 0.05 0.7 0.7 100 - 0.7 0.7 - - ~ C.06 - -
CARBON, wt 7 - 7.7 - - - - 3.5 T1.7 1.7 - - 7.7 TI.7 - - - 0.7 - -
:ED':SE;I;E, wt i __3.9_.4 5.0 3.0 - #—3 18,1 13.3 5.0 G£ - 3.0 5.0 0.2 [2%{vol)|300ivel) 18,1 3.4 - 38(vol)
A FREE_ FREE Pan =74 Poq =74
?(233 = -300m ggg = -1omm Ma]gRON -10mm | -10mm M8[0CR0 g/3r5n3 9;511?3

STREM NIBER [ €D | ([ (& & (@O | @ QDO [RO[DO[O[D
NOMINAL DRY %/d SDLﬁS 8710 - - 1489 | 1457 - 22 - - 25 - - 88 242 - 26.5 -
NOMINAL Nm3/h GAS - 77.000]16,670 - - 2871 - 3480 3665 - 33,890|385,600 - - 42,600 - 43,565
COBALT, wt % 0.7 - - 0.7 0.1 ~ Q.7 - - 3.0 - - 9.9 0.7 - 32,7 -

¢ NICKEL, wt % 0.4 - - 0.4 | 0.0l - v.4 - - 6.0 - - 6.5 0.1 - 214 -
COPPER, wt % 0.2 - - 0.2 - - 0.2 - - 3.0 - - 3.6 0.04 - 12,0 -
IRON, wt % 25.2 - - 25.2 25.1 -~ 25.2 = - 70.0 - - 0.1 24.8 - 5.1 -
HANGANESE, wt 2% 22.8 - - 22.8 22.8 - 22.8 - - 3.0 - - 3.9 1.4 - 0.07 -

B SILICA, wt % 21,1 - - 2kl 23.0 - 21 - - 8.0 ~ - - i3 - - -
SULFUR, wt % .07 - - 0.07 - - 0.07 - - 1.0 ~ - 1.2 - ~ 28.7 -
CARBON, wt % 0.9 - - 0.9 - - - - - - - - - - - - -
MOISTURE, wf % - - - - - - - - - - - - - - - - {I5ivol)]
REMARKS a0 o

g/m3 g/m3

T0 WASTE DUMP

A’%“PF‘ ISSUED FOR REPORT 6.5  |C.0.|U.S{HH
S l pATL REVISIONS »r | o PESISN £ngh R0 {aprme
scae NOME | Duiowto DM LANE | oeaww G STABEN | Bl

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

SMELTER PLANT
BLOCK FLOW DIAGRAM

REV,

A

DRAWING HNo.

000-8-001

J0B Ne.

23134-000

&

227x34" "O'SIZE

=58,8x863.6mm QGOBOOLDGN /FriApr 12 1996 08:47:Zi /cdarlin



i

< 000-B-003 g

st

Pt

~{GH GRADE MATTE

WATER =

2 000-8-001 >

PREGNANT SOLUTION
< 000-8-0032

MATTE
GRINDING

MATTE
SPLITTER

RETURN ANQLITE

CHLORINE RECYCLE

&

COPPER _POWDER PRODUCT

— K

SULFUR TD PROCESS

60° ¢
VEEE CZOOO'B'OO:"

#M RESIDUE TO FURTHER
TREATMENT OR SALES

COMPLATION. KaRBATE T
. COOLING WATER
LEACH B COOLER
B0% ¢
OXIDATION THICKENER
s LEACH #=| 50 DEG.C -
L 11§ DEG. C
WATER
4 M3/H
4 M3/H
20GPL CUT
] L
s
RECYCLE CHLORINE
- < 000-B-003 Z
[
OFFGAS ~M————4 HOLOFLITE  |w———————  STEAM
DRYER MAKELUP CHLORINE
= COND. CHLORINE
VAPORIZER
LOPPER | ] 3000 TPY
ELECTROWINNING [
———————— o
SULI_-'[US STEAM 155
M%SE = COND. COND. STEAM
Y
MOYND - :
PUMP STEAM
MOLTEN
SULFUR et———————  STEAM A
FILTER
> JA
ALEAPA 1ssueo For REPORT c.b] e |us KK
:Fpn: RLVESIONS ar | owp PESISY enor| PR02 | aren
scaLE  NONE [ﬂ!lﬂb cFO | omasn  cFD b4

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING 3TUDY

HYROMETALURGICAL PLANT
BLOCK FLOW DIAGRAM- SHT.I

&

JOB No. DRAWING No, REV.

23134-000 000-B-002 A

22"x34" "D'SIZE
558,8x063.6mm

PAADANT MR et Ame 192 1QAC 1M RER Smnme-iirm




.

P

>REGNANT_SQLUTION
T RO0-Bo007
> 000-B-002

o

GFFGAS

&

el

VENT
70 SCRLUBBER

000-B-002

ANOLYTE
TO LEACH

&

EOOO-B-OOZ >

COPPER EW
CHLORINE
CELL GASES

<_000-8-00I g

IRON
OXIDATION

l———  AIR
WATER
-
[
c?‘%l*lg"c '——-—- RECYLE GHLORINE
CHLORINE —
#=l  COMPRESSORS [ 000-B-002
750¢C
‘ 1.8Kg/cm2 ga
ClZ GAS
' STEAM ANOLYTE
I'IBBDPN NazCD3
CARBON LEAD /J\ 50°C
EXTRACTION ‘_.- CoLoMN et VAL t ] S\ A NCKEL - S
\‘-/ EW 150 TPA
LOADED BARREN VASH WATER
ORGANIC | 400C ORGANIC
FeCl3 PLSO
10 DISPOSAL 4 Y
- Tl SR PURGE 70 DISPOSAL
8P WATER NICKEL L
STRIP CABONATE  pr————tnm
PRECIPITATION 5
COBALT SX L gyl l Nt CO3
EXTRGa o 1740 TPA
‘ l NICKEL CATHODE
|
LOADED BARREN .J
ORGANIC ORGANIC
STEAM CI2 GAS
2660 TPA
L ssoc COBALT CATHODE
————eegme|  COBALT SX  [eesessiii LCARBON LEAD
WATER STRIP i COLUMN s o - . COBALT
ANGLYTE
PbSO
! N
ANOLYTE
TG LEACH A
£ 000-5-0023 et -t A
I 24PR
WASH WATER Na,CO4 AN ol 1$SUED FOR REPORT c.Dd C.0. U.S.|H.H.
No. | paTE REVISIONS BY | ko PESICH ncw| IO | aen
SCALE NONE | MESIOMD  W.SEN [oamm  cFb e
PURGE
70 DISPOSAL COBALT Bechtel
s CAREONATE SAN FRANCISCO
GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY
- HYROMETALLURGY PLANT
CoCO 3 BLOCK FLOW DIAGRAM- SHT.2

&

$OB No. DRAWING Neo. REV.

000-B-003 |[A

23134-000

22'x34° 'UrSIZE

c B5B,8%863.6mm - -

TOO0BOOS.DON JTriApr 1271996 08:54:28 Yodarli



.-(‘Mu

100-ZM-073 THRU QT

100-ZM-079 THRU 082

100~-ZM-060 THRU 063

1

e

HARVESTING TRAWLERS
130-ME-001 THRU 004

TRAWLER MOUNTED EQUIPMENT

100-2ZM-001 THRU 004
100-PP-0GI THRU Q04
100-PP-005 THRY 012
100-CN-G01 THRU 004
100~-2M-005 THRU 008

100-ZM-085 THRU 088

MARCONAFLO SYSTEM
SLURRY PUMP

HIGH PRESSURE PUMP
JIB CRANE
MARCONAFLOW CONTROLS

100-ZM-017 THRU 020 *» TRAWLER POSITIONING SYST

TRAWL DYNAMIC PDSITIONING
SYSTEM

* INCLUDES - GLCBAL POSITIONING SYSTEM
- LONG BASE LINE L0CATOR SYSTEM

TRANSPORTER SHIPS

100-ME-005 THRU 007

TRANSPORTER SHIP MOUNTED EQUIPMENT

100~ PP-021 THRU 026

DECANT PUMP

MARCONAFLO SYSTEM
100-2ZM-026 & 027
SHIP HINLDADING

SLURRY PUMP

100-PP-031 & 032

100-CN-009 & OO

TO NQDULE STORAGE POND 209-TK-00I

E 200-B-001 >

70 NODULE STORAGE POND 200-TK-002

JIB CRANE
T )
E/\_/’—\/\j‘ﬁ
=1
PIER

S

7

7

'f FROM 200-PP-029/030
Gl

200-B-001

SHIP UNLOADING
HIGH PR, PUMP
100-PP-060 THRU 065

< 200-B-00I g

{

-
—

N
N
[
H
H
H
i

_

SCREENED AREA

1

e

o /

MAKEUP WATER PUMP
100-PP-Q15

S

BN

TO STORAGE TANK

g 200-8-001 >

[ PR 1SSUED FOR REPORT &0/ [CD.fus M,
Ho. 1 DAIE REVISIONS o | Gven PESION oo | TR | aren
sease | oesimer USEN omon ALOW |

Bechtel

SAN FRANCISCUD

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

MARINE AND PORTSIDE FACILITIES

FLOW DIAGRAM

JOB No. DRAWING No. REV.
22°x34" 'D'SIZE

23134-000 100-B-001 A

J00BO0IDGN. /Fri Apr. i2 1996, 08:57:43  /odarling



¢ CYCLONE CLUSTER

r—.c 200-CS-001 & 002
FINES DEWATERING SCREEN

FROM MAKEUP WATER 200-5C-004
PUMP 100-PP-0I5

100-B-001

|

4 @,
-
WATER STORAGE TANK
200-TK-005
4 NODULE DEWATERING SCREEN
200-5C-001 & 002
H, P. PUMP NODULE STORAGE BIN
200-PP-043 & 044 200-BN-010
NODULE FROM SHIP SLURRY
FUMF 100-PP-032
L 100-B-001 - )
.
! Nsnug: FROM SHIP SLURRY O
UMP 100-PP-03 e NODULE TRANSFER CONVEYOR
-S- 100-B-001 > 200-CV-0i6 i
PONDS ROTATING [ § C&
Rt 1 TO NODULE DRYER
ViBRATING FEEDER
200-FE-004 320-8-001
NODULE STORAGE PONDS
200-TK-001 & 002 QO DRYER FEED Q
TRANSFER CONVEYOR
200-CV-018
DRYERZF(')%E%VngWEYDR
MARCONAJET SYSTEM | |
200-ZM-009 & 010
SLURRY PUMP
200-PP-0I3 & 014 /N
10 sHiP AN
DH?GE! pﬁf‘%%?«'?f”c SHIP UNLOADING =
100-PP-060 THRU 065 BT :
i * ' SCREEN U'SIZE SUMP A ;‘Pg ISSUED FOR REPORT D, USJHH.
< 100-B-001 g M CYCLDNE FEED PUMP 200-SU-001 o | pate REVISIONS By | oo PESION qiom| 220 arem
200-PP-OIT & 018 SUMP PUMP scut NONE | sesown  USEN o  ALDW B
200-PP-055
Bechtel
SAN FRANCISCD
) GOVERNMENT OF THE COOK ISLANDS
CONCRETE SUMP . DEEP SEA NODULE MINING STUDY
NODULE STORAGE AND RECLAIM
FLOW DIAGRAM
JOB No. DRAWING Ne&. REV,
@ 23134-000| 200-B-00! (A

22%34 “D'SIZE
-B8E.8x8636mm ... .. 2008004 00N ARt Apr 12 1996 - (8:58:54. /odariing




FROM DRYER
FEED CONVEYOR

> 2008-000 > -— ')

i

PULVERIZED COAL

e

> 510-B-00I

DRYER OFFGAS
ELECTROSTATIC PRECIPITATOR
320-DC-002

PULVERIZED COAL
DAY BIN
320-BN-025

_6] = -

NCDULE DRYER
320-DR-001

TO EXHAST STACK

340-B-00i

DRYER COMBUSTION CHAMBER
320-DR-001-1

el L1t L3 L, INDUCED DRAFT FAN
-{J (03 320-FA-003
AT T TTrI11r1rrI1>
PRIMARY AIR FAN
5 R sl

330-B~001

PNEUMATIC PUMP

DRYER PRODUCT CONVEYOR -PP-
320-Cv-019 ' 320-PP-083
FEED CoMVETOR
Q @ 510-Cv-014
COMBUSTION AIR BLOWER ( '
320-FA-002
DIVERTER GATE DIVERTER GATE
320-7M-012 320-2M-011
DRY MODULE DRY NODULE COAL COAL
STORAGE BIN | STORAGE BIN | STORAGE BIN | STORAGE BIN
320-BN-022 320-BN-023 320-BN-024 320-BN-019
A
N
VAN
c;',‘,’“o*'_,fEE_Eog%R TO COAL PULVERIZER 510-ML-00I AI -
--5!0 —ves A\ e | ISSUED FOR REPORT .0, U.S.[H.H
r—o g No, | patE RLVISIONS. wr | omp PESSH tvo| RE | asen
DRY NODULE FEEDER oar NONE [weeo USEN | s A.LOW K
320-FE-007 & 008
£ 'ocumme) o) oS, Bechtel
PULVERIZER FEED CONVEYOR SAN FRANCISCO
’ COAL FEEDER 320-CV-009
320-FE-010 GOVERNMENT OF THE COOK ISLANDS
T0 REDUCTION KILN DEEP SEA NODULE MINING STUDY
=B=00
#30-8-00! NODULE DRYING
FLOW DIAGRAM
) XILN FEED TRANSFER CONVEYOR
320-Cv-036 KILN FEED CONVEYOR JOB No, DRAWING No. REV.
-CV-0
320-CY-006 23134-000 320-B-001 | A
22"x34* "D'SIZE

e ... B38.8%063.6mm .. 3208001.D6N /Fri Apr 12 1596 09:04:06 /edarling



L

e

FRESH WATER

FROM ESP PNEUMATIC PUMP

E 320-B-001 >

ESP BUST BIN
330-BN-031

DRY NODULES & COAL

.

KILN O;F GAS CYCLONE l

30-C5-001

E 320-B-001 e

KILN O
3

22027

. ¥

KILN OFF GAS SCRUBBER
330-DC-004

FF GAS COOLER
30-HX-001

TO EXHAST STACK

3

KILN INDUCED DRAFT FAN
330-FA-GO

7

E 340-8-001 2

TO DISPOSAL

KILN OFF GAS
SCRUBBER SUMP
330-SU-002

$SCRUBBER SUMP PUMP
330-PP-036

> >

PULVERIZED COAL

< 510-B-001 g

PULVERIZED COAL
DAY BIN
330-BN-0CZ6&
REDUCTION KiLN KILN BURNER
330-RO-00! SI'%O-EU-OCEN X

—=/

ON BDARD FAN
320-FA-024 THRU 027

KILN AREA
SUMP PUMP
330-PP-067

CALCINE CONTAINER
330-3T-001 & 002

@) O

CALCINE TRANSFER CAR
330-RR-00! & 002

COMBUSTION AIR FAN
330-Fa-006

CALCINE SURGE BIN
330-BN-027

PRIMARY AIR

=

FAN

330-FA-005

TO ELECTRIC SMELTING FURNACE

E 340-B-00i >

TAN )

A\["22PR] 1ssuep For REPORT c.0. 1.5, IHH.
ST RLVISIONS »r omo PEJEY mon 00 arm
seut NONE | ossioes  ULSEN [onue ALOW 2K

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

NODULE PRE-REDUCTION
FLOW DIAGRAM

@ 23134-000 |  330-B-00l A

JOB No. DRAWING No. REY

227x34" "O'SIZE

558, 8x863.6mm

330B00L.DGN /Fri Apr 12 1996 0%:05:04 Jedarli




P

T

CALCINE TRANSFER CAR

COOLING WATER SUPPLY

FURNACE CHARGE CRANE
340-CN-OL I
r_ |
| N ! =

FROM REDUCTION KILN

-
|
;
E 330-B-00! > e
!

CALCINE CONTAINER

1
1
|
f
|

FURNACE FEED BINS
340-BN-001 THRU 008

ELECTRODE COOLING FAN
340-FA-0O1 _

2 >

JACKET COOLING SYSTEM
340-HX-002

=

COOLING WATER RETURN

GRANULATION WATER

ELECTRIC

SMEL TING

FURNACE
340-FC-000

r;_;’_//.

SLAG

s \——Q

CODLING FAN
340-FA-CIO

SLAG LAUNDER
340-7ZM-031 & 032

> >

*2 FLEL OIL

SLAG GRANULATION PIT
BUCKET EXCAVATOR
340-Cv-02I

> >

CLARIFIER BOIL BOX
600-57-003

T

SLAG CONVEYOR
340-Cv-022

\

€

CLARIFIER BOIL 80X
600-5T-003

SLAG GRANULATION
WATER RETURN PUMP
340-PP-0%0 & 09I

SMELTING AREA
SUmMP PUMP
330-PP-068

SMOKE HOOD &
VENT DUCTING
340-DU-003

g

T0 ATMOSPHERE

}

SMOKE HOOD
VENT FAN
340-FA-008

CONVERTER SLAG RETURN

TAPPING MACHINES
340-ZM-035 & 036

FRESH WATER

> o

TO ATMOSPHERE

}

TO ATMOSPHERE

FROM DRYER

320-B-00I1

FROM KILN

-330-B-OOI

FROM CONVERTER FURNACE

350-8-001 "

TRUCK LOADING BIN
340-BN-028

EMERGENCY
BYPASS STACK
340-5X-00!
SMELTER STACK
RN 340-5X-004
COMBUSTION FURNACE 10 FAN
CHAMBER 340-FA-014
340-ZM-011 5
R
FURNACE OFF GAS SCRUBBER
340-DC-005

FURNACE

OFF GAS

COOLER ' ;

340-HX-005
TG DISPOSAL
FURNACE
OFF_GAS
SCRUBBER SUMP
340-SU-003
FURNACE OFF GAS
SCRUBBER PUMP

340-PP-055 & 056

TQ CONVERTER FURNACE

350-B-00! AN
LADLE TRANSFER CAR jgi
/A\[%ER | 1UED FOR REPORT cO. US A,
Mo | opate REVISIONS By | o BESION anen | TR0 larem:
saar  NOME | oreteo  LLSEN ! owwx ALOW 1B _
Bechtiel

TG DISPOSAL

> >

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

ELECTRIC SMELTING FURNACE
FLOW DIAGRAM

DRAWING No. REV.

340-B-001 A

JOB Ne.

23134-000

&

2XB.ExBET.Smm

BZusd DSIZE ooapnn) DGN /FFlApr (2 1996 09:05:43 sodart




‘/dﬂ.\' 3

CONVERTING FURNACE CRANE
350-CN-012

-
N 1 -l

FRESH WATER

AlR COOLED HOCD
STEAM CONDENSERS

FROM ELECTRIC
SMELTING FLRNACE

340-B-00!

350-HX-00% & O!0

g STEAM CONDENSER
FORCE DRAFT FAN
350-FA-0094&B
350-FA-GIOASB

MAKEUP 1

Lo e g

WATER COOLED HOOD
STEAM DRUM

350-ZM-066 & 067
FROM FLUX FEED CONV.B BLOWDOWN
350-CV-038 - 13355
E 520-B-001 e AR S5 e
i FURNACE
A
FROM FLUX FEED CONY. A COOLER
350-CV-037 - 350-HX-003 & 004 .
520~B-00!
MOLTEN SULFUR FROM HYDROMET. PLANT
400-B-00! - PRIMARY FUME HOOD MAKELP
DROPOUT BOX
350-ZM-041 & 042 ‘
i1
] 1 ¥ 1
SCRUBBER SUMP
DRAG CONVEYOR 350-5U-001 & 002
350-Cv-026 & 027
CONVERTER AIR BLOWER

350-FA-017 & 018

CONVERTER COMBUSTION
AIR BLOWER
350-FA-QI9 & 020

GRANULATION WATER

= |

TUYERE PUNCHING MACHINE
350-ZM-088 & 069

TO ELECTRIC FURNACE FEED BIN

E 340-B-001 >

CONVERTING FURNACE
350-FC-002 & 003
SLAG

SLAG TO ELECTRIC FURNACE

E 340-8-001 2

MATTE GRANULATION LAUNDER
360-IM-071 & 072

MATTE STORAGE BIM

1

- E 400-B-001 >
MATTE GRANULATION PIT
BUCKET EXCAVATOR
360-CV-030
— -

¥2 FUEL Ol

> >

CLARIFIER BOIL BOX
600-5T-003

<

CLARJFIER BQIL BOX
€00-57-003

MATTE TRANSFER CONVEYOR
360-CV-00T

MATTE GRANULATION
WATER RETURN PUMP
340-PP-092

CONVERTING AREA
SUMP PUMP
330-PP-069

70 SMELTER STACK

‘SA 340-8-001

SCRUBBER ID FAN
350-FA-015 & 018

VENTUR] SCRUBBER
250-DC-007 & 008

70 DISPOSAL

> >

SCRUBBER SLURRY PUMP
350-PP-057 & 058

B
|

S
}__"7

% R| 1SSUED FOR REPORT co| oo |usiwnl
DATE \ AEVISIONS »r MW"“IE@E
scase NONE | oesioieo  USEN o alOM W

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

CONVERTING & MATTE GRANULATION

FLOW DIAGRAM

JOB No. DRAWING Ne. f

350-8-001

23134-000

z2'x34" 'O'SIZE
£5E ExBES.SMM

3508001.06N /Frl Aor 12 1996 ©9:09:30 /cdc




: 1996 08:38:02 /AXLOW

i e,

BURDER.DGN

RN

T0 STACK
SX-300

EVAP_VENT 4088
> 0-B-004_ > <§,— )
DRRATION
e AN
S a00-B-003 > s> FA-300
Cu ANOLYTE
400-8-002 /@ﬁ De-300
GRANULATED MATTE r_—
- WATER
= AG-334 LIME HYDRATE
G301 THRU 303 1H_BAGS
A4 PP-367
NTATION/ AN
CEMEI 0 0> 70 .
46-300 TK-301 THRU 303 ™
T%-358
. PP-366
1 60° ¢
SPENT LIME
75% 0 DISPOSAL
B &
FLOW !
TK-300
PP-300
<22> <23 <G> N PP-313
H~301
24G-304 THRU 306 CONDENSATE TO
PP-301 DISTRIBUTIGN
S T
I
i T TR=31D
| PP-364 & 365
ML-300
- COMPLETION
i H
1 1%-304 THRU 306 e \
| ; — \y
\ 1o® € HX-300
‘[ PP-306 & 307
1 LEACH SOLUTION
MAKELP CI AN ! ey \}h"\ 400-B-002
E 200-8-002 > < _l $
™ TOWMER MILL PACKAGE 50° C
€1 2GAS EROM_COMPRESSOR THICKENER PP-308 & 309 LEACH SLURRY
400-8-002 a5 TX-309 @ 200-8-002
4;} {s} PP-302 & 303 PP-3t0
£5-300
Co ANDLYTE JA
E 400-8-005 > /1\\3\? A
FL-300
] A\
ke PREGNANT
Ni ANOLYTE I — " PRECHANT A ! A
E@ > ™ op-304 e 52D = 400-0-003 /A\['24PR | 155uED FOR REPORT 6sl | D US{HH,
VAN N won | DATE REVISIONS wr |omo PEYS WI{}'&‘"
r
4 A\ Tr-308 PP-31l FILTRATE scax NONE__ | ousioreo U, SEN | orwms STABEN | TR
- RECYCLE
AN &3 200-B-002 B - ch te '
SAN FRANCISCO
l A i s GOVERNMENT OF THE COOK ISLANDS
400-B-
R 0 DEEP SEA NODULE MINING STUDY
MATTE GRINDING AND LEACHING
FLOW DIAGRAM
TR-360 SU-300
PP-370 PP-305 OB No, DRAWING Mo, RE:
@ 23134-000 400-8-001 .

22-x34" ‘D'SIZE
£56,5x862,6mm

400BO0I.DGN AFrl Apr 12 1998

09:10:09 /edart




ST

02 /AXLOW

38:

996 08

BORDER.DGN /1)

PREGNANT SGLUTION

AN

AG=30T7 THRU 309

E 400-B-D01

Y

IRON OXIDATION

STEAM —————

(-

WASH WATER

TK-316 THRU 3i8 30 deg C

PP-321 & 322

26,
N
COOLING WATER

FL~316

10_YENT SCRUBBER
400-g-001

SOLIDS TO WASTE

P
Cl, GAS FROM COMPRESSOR o’ FROM Co X
BX- Q
§ 400-B-002 @ ELUTION
2> TBP EXTRACTION ) 4G0-B-004
< AND STRIP WV :
£ s T CORINNING
] @ —400-8-004_>
| d I TIOA Exmcgmu
1 . AND STRT
| 6'_.‘ 1 — S
TR-319 N
PP-323 & 324 .
AG-310 THRU 313 J. iJ. | |J IJ FL-311 & 312
.
& @ ‘———6}
TK-324 H
LOADED PP-328 & 32¢
STRIP WATER ORGANIC BARREN AG-31T THRU 320
/B\ ORGANIC
BILUTION &
WATER @ E LOADED BARREN
Co ANOLYIE AG-335 ORGANIC ORGANIC
400-8-005 _@ | N <5> <3> TX-328 PP-332 & 333
l Y | ) Tx-345 PP-334
4G-314 THRU 316 A
4
( EE ,-'l 10 COBALT
A l K ! ELECTROMINNING
TK-361 | A 400-8-005
pP-371 H l I————L—ILJ
N AG-321 & 322
Feti3 10 DISPOSAL
L A
6 ;
TK-320
PP-325
TEP TI04 T104
8P 12APR
é's?é‘fr%g: DILLENT é;?éfﬁﬂ; g-}%:”ni'ga /2 |T28PR | 155UED FOR REPORT 6.5 C.0.[U.S. [ HH.
STORAGE STORAGE STORAGE o | Date [ a0 | oo P cvon 888 aven
scac NDNE | oesionao U, SEN | omaon STABEN | TREC
$SAN FRANCISCD |
—_— PP-326 TK-322 ®-327 TK-325 PP-330 T*-326 PP-331 -
GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY
SOLVENT EXTRACTION
FLOW DIAGRAM
JOB No. DRAWING No. HEV?
@ 23134-000 [  400-B-003 A

22"x34" "D'SIZE

SR8, 8x865,Emm

AOORONZNEN JErl Ane 17 1996

09:41:46 /odar



Rl

© 1996 08:38:02 /AXLOW

BORDER.OCN -

|

SN aoa N VENT_TO_SCRUBBER
400-8-001
—~ Ksm
WATER  HCL
FROM SOLVENT N
{ IXTRACTION AV
400-6-003
\_/ \_/ —-l Q AG-323 THRU 325
FL-320 FL- 321
Colx pp  STEAM FL-305
ELUATE
400-B-003 Lo>
v d
MATER 33% HEL
TK-363 TK=329 THRY 331 - /Rsozs
PP-373
PP-335 & 336 <c> <D
5034
AG-326 WASH WATER
51 FLa30T
O\ v
Q> M ‘j
S TX-331 1
HX-305 PP-342 NISD; RECYCLE
PP--337 & 338 TK-332 86-327 10 MATTE SLURRY
HATER—l
[—— Mnds PbSD4
SODA_ASH A TK-338 ‘ PP-343 Tou%zsposnt
& 1 oy S
ot o ¥ 4
K338
fE-302 -
Pp-344 NLANCLYTE
:
TX-333 | €1, T0 _COMPRESSOR
@@-__&oo-a-ooz
9
STEAM ——c@)
Hx-306
1' 1 l WASH WATER
HATER__l 26-328
N7 NS NN Y TR-338 ' FL-318 Nwélggggit
T0
- R
CL-304 THRY 315 o ——
Th-340
PP-345 & 346 \/
FL-306
I - / @
VATER AG-330
STEAM 1
T
TK-336 AN
AN
N 5 A4 coND, VAN
G P : ——o TK-365 PP-376 AN
‘ TK=3I5 PP-3T4 A
pPoaal TK-35T  PP-339 & 340 TR-364
o0 ron
Jﬁaoas 400-8-901 to- | pex revision Ll il e
PP-315 A ealt NONE | pesioms U, SEN TorumG STABEN | T
SHEAR WEIGHING FRAN co
> SAT TRAR
a
ELECTRODES A STRIP j— ~ TO SHIPMENT GOVERNMENT OF THE COOK ISLANDS
M CELL
—T J— — |/ e Zop= DEEP SEA NODULE MINING STUDY
N S Pr— :
gp | MISCELLANEOUS
CATHODES EM-300 £M-301 I ——— C—— /Kzoas LOSSES NICKEL ELECTROWINNING
Em-302 £M-303 O > FLOW DIAGRAM

N

&

22'x34" "D'SIZE

JOB Mo, DRAWING Mo,

REV,

23134-000 400-B-004

A

558.8x863.6mm

400B004.DGN /F_r‘a’Apr 12 |996. .09?5.2:35 Jodar



T

ety

_

1996 08:38:02 /AXLOW

BORDER.DGN /.-

}

5 g

/{553.&

TO_VENT SCRUBBER

400-8-00!
<3> <> > 400-8-00
ZROM SOLVENT FL-314 & 315
EXTRACTION A
Earrverarrean
400-B-003 £30
2 400-8-003 > 3 £op
AG-329 THRU 331
TK-346 THRU 348 FL308
I_ 2
_6 5
T%-343
PP-351 & 352 .
TX-344 PP-353 . -
Sho OaS PP-354 & 355
S 00-B-002 > Co-Pb CAKE
RECYCLE TO LEACH
/“;‘h 400-5-001
A/
HX-30T
PP--356 & 357 Tk-343
© 5t
@ 400-B-001
SODA ASH N
COSALT ANGLYTE
AV 10 SiAIP
AN
@ 400-B-003
@
FE-303
TR-350 €170 COMP
@ 400-8-002
DILUTION AG-332
STEAM l _1
HX-308 1 l X I 1
N7\ N7\ Y TK-353
CL-3t6 THRU 333
TK-355 WASH WATER E
. VASTE LIQUID
) FL-319 70 DISPOSAL
FL-310 N
Y 4:>
‘ 1 I l / AG-338 PP-36F
; £6-336
STEaM
ALl
TK=354
&> I
- e RV COND.
Ry — 1K-362 PP-312
TE-35¢
& - PP-377
Moyredl TX-352  PP-358 & 359
TX-366
VAFOR TO
CONDENSER
ANNEALING
WASK STRIP BRCE';]&R WEIGHING P
ELECTRODES 3204 e TO SHIPMENT
FROM CELL /;( &> :__—_>
L—; MISCELLAREDUS
EM-305 £M-306 ER-307 i _/R32°B LOSSES
EM-308 £M-309 <D E >

22'%34" 'D'SIZE

R

'2§§R ISSUED FOR REPCRT G.5. C.D. [ LS. HH,
BATE REVISIONS oy [ om0 PESEH pnon | PO Laren
scat NONE | oesioo U, SEN { oeanes STABEN | K
Bechtel
SAN FRANCISCD
GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY
COBALT ELECTROWINNING
FLOW DIAGRAM
JOB No. DRAWING No. REV.
@ 23134-000 400-B-005 A

A58 R BF3.6Mm

12 1208 NG E2R Fmsdne ]

AT T

Flatal=Tatal=uy atal ¥}



e

L e mwmnen

TG ATMOSPHERE

DUST COLLECTOR FAN
510-FA-02]

COAL UNLOABING
DUST COLLECTOR
510-DC-01C

COAL RECEIVING
HOPPER
S10-BN-014

(O coaL HOPPER (@
BELT FEEDER
510-FE-006

nunnﬂq—-——/

STOCKPILE FEED CONVEYOR
Si0-¢vV-0l2

TO DIVERTER GATE
320-ZM-011

; 320-8-001

COAL BIN
FEED CONVEYOR
5:0-CV-014

COAL STOCKPILE

TO ATMOSPHERE

-
COAL DUST COLLECTOR
5[0-DC-013
COAL CYCLONE

COLLECTOR

PULVERIZER FEED CONVEYOR 510-C5-004
320-CV-009 coaL DUS
320-B-001 5

-
COAL SCREW CONVEYOR
20-cv-033

PULVERIZER COAL BIN
510-BN-G32

_6'—’

COAL PULVERIZER FAN COAL PULVERIZER

S10-FA-034 510-ML-COI

COAL RECLAIM
HOPPER
510-8N-016

O

COAL BELT FEEDER
510-FE-0Q09

COAL CRUSHER
510-CR-00!

T COLLECTOR FAN
FA-03

PULVERIZED COAL DAY BIN
320-BN-025

S 320-5-00|
320-B-00I

PULVERIZED COAL DAY BIN
320-BN-026

330-B-001

PULVERIZER COAL
PNUEMATIC PLUMP
510-PP-092

AN

AN

VAN

AN

/A "2EPR] 1SSUED FOR REPORT D]  [C.D.|USJHH,

o | patr REVISIONS ar m"{‘ﬂ?ﬁlm:gm

sem¢ NONE | oesown  USEN  fomwe CFD  |BIR
Bechtel

SAN FRANCISCDO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

C£OAL RECEIVING AND STORAGE
FLOW DIAGRAM

JOB Ne. DRAWING N REV

@ 23134-000 510-B-00lI A

22734* "D'SIZE ‘
S88,8x563.6mm 510B001.DGN AFrTapr 12 1926 09:23:59 Jcdarlir




(L) /A K\

O=0NE00)
RECEIVING HOPPE
520-BN-009
O st reeome O
520-FE-001
SCALPING SCREEN
FEED CONVEYOR
520-CV-00!
SCALPING SCREEN
o JAW CRUSHER
520-5¢-003 520-CR-002
TRAMP IRON
MAGNET
FLUX FEED CONVEYOR
520-CV-034
SILICA FLUX
FEED BIN
350-BN=CI
ELUX
BELT FEEDER
350-FE-OLI & 012 FLUX TRANSFER CONV, A
350-CY-03l
T0 CONVERTING FURNACE
9] O 350-FC-002
FLUX FEED CONV. A
350-CV-037 -350-B-OOI
O Q
Y T0 CONVERTING FURNACE
Q (D] 350-FC-003

FLUX TRANSFER CONV. B
350-CV-032

FLUX FEED CONV. B
350-CV-038

E 350-B-C0! >

(-) .

A

A

AN

A

A ZTR| ISSUED FOR REPORT eo| | co|usiHnl

Now{ DaTE REVISIONS ar | oo PESICH auoe | RO laren

e NONE |owsioes USEN  Jomom CFD |GEEE
Bechtel

SAN FRANCISCOQ

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

SILICA FLUX RECEIVING AND STORAGE
FLOW DIAGRAM

JOB No. BRAMING Ne. REVY,

@ 23134-000 520-8-00I A

SER.ExB63.6mm

SR SSIE  So08001.00N /Fridpr 12 1996 09:25:30 /cdarling



e,

—
’ 1 2 3 l 4 v 5 [ 6 7 ]
I .3 -~ B0HZ 110kV OVERHEAD LINE LEGENiJ
- —p ] - CIRCUIT BREAKER, DRAW-IRIT
ELECTRICAL SWITCHYARD | —h
f Live £ L chw 3 PHASE IOVERCURRENT
TRAP ! ar @ WITH INVERSE DEFINITE
Be MINIMUM TIME
3 DY
£ &)
BYPASS\ © SF6 CIRCUIT INSTANTANEOUS DVERCURRENT
SWITCH BREAKER S & TIME OVERCURRENT RELAY
L GROUND FAULT RELAY
3 . S0HZ 110kV 9 } e
1 + T3 1 Uy @ UNDERVIOLTAGE RELAY WITH
BYPASS DISC BYPASS \ ISt BYPASS pISC — DEFINITE TIME DELAY
SWITCH SWITCH SWITCH SWITCH SWITCH SWITCH
. Wh
SF& CIRCLET SF6 CIRCUIT $F§ CIRCUIT Prosd WATTHOUR METER
BREAKER BREAKER BREAKER
| q}a_ CURRENT TRANSFORMER
zf A l»a—-@( POTENTIAL TRANSFORMER
¥ 1
¥ & = A:l-
r 3 "
i’ i \ [ AMMETER WITH SEL. SW.
2| P01 P-TX-03 =2 VOLTMETER WITH SEL. SW.
» uv\; A 3%%(\\";
i 65 DEG C, ONAN RN 65 DEG C, ONAN —b= e SURGE ARRESTER
Dynil, Z2=B% L] Dynll, Z=B%
‘E L 4SkV 345KV
E:E <3150 BUSDUCT - o o - - 31504 BUSDUCT MV FUSED MOTOR STARTER
5§ ELECTRICAL SUBSTATION DRAWILT TYPE
§ r A
; |
A [ .
i : | 3 MV SVITCHGEMR, S6-00 LI T Bl | =
I - B 72 | o®
g‘g Id, Id, I LOW VOLTAGE SWITCH
I wh : ; T | DRAWOUT TYPE
t £ —rleo L L i |
(®) D |
o e )=B-O . | |
i A, | |
3 ' X = I 1 L.OW VOLTAGE MOTOR
23 3150A | | -—~—-————~()3 _J STARTER, DRAWOUT TYPE
§s [ o 3-3,5CXA00SaMM
F | e
- S|
i. 3 NO. | _Funace |
g TIE BREAKER I_T_I l_ I —
,;% | l SG-01A, 3 ~ SOHZ, 3.3kV, 315004 . SG-01B, 3 ~ SOHZ, 3.3kV, 31504
f I l i 1 2060A l l ; l l
; g D_\ 2504 D‘\ 12504 D._\ D‘\ 12504 - 12504 D_\ 12504 D_\ 12504 D"’\ 12504 E"\
£ [3D> & [ap> 2 30 4 30 3 D) 4 [3p 3 [3p ETS )
Q37 Q=37 Qar Q=7 Q3! O3z Qar g
%‘n& SRR @ PR FR|e ® Lo e PERe e p—— -
— | I | O
] GAVh Lag hiwh Lias Ovh s Gtvh Lfas 5 dlvh leg Ovh Ly Qwh Liag q - B e L e
i ?Pnax E g-Pr'mx E %_an E >3_Pnax E Prox E annx E kPmnx E 2"3_P1«'wn-c E [—Rv == Rv =
r—-/—-—-]h »—/———]l: ‘i—,(—'lll +— —n r——-ii' > (—-h’ '—,(""‘"I" | o’ o fu 1 BeChte'
v I Y v [
4 D 8 i IR = T Y L R o Y 1 o Y L IS y 1 I8 ) ZAN FRANCISCO
€ =, = i = & 1 = = 1 = I =, € P 3]
Q; 2y (9‘ o | QE s GQ vy 3 QQ i @ oy QQ ot Q GOVERNMENT OF THE COOK ISLANDS
— — — T — __ _ DEEP SEA NODULE MINING STUDY
—3.5CX300SAMM -3 5CXI20SOMM <>—3.5CX400SQMM <>—3.5CX400S0.MM >-35CX300SAMM 4=—3.5CXIZ0SAMM 4=—3.5CX400SGMM =—3.5CX4005Q.MM MAIN SUBSTATION
[ 100-E-001 } { se0-e-001 ] | 300-E-001 | [ 460-E-001] SPARE SPARE 100~-E-D01 [ 600-E-001 | | 300-E-001 | [ 400-£-001 | SPARE SPARE ELECTRICAL ONE LINE DIAGRAM
I g_ SG-03A SG-044 SG-054 SG-07A SG-03B SG-048 SG-05B SG-07B 408 Ho. DRAWING Ho- REV
E g 23134-000 000-E—-001 A
! 2II0D00EMNLIWE 1 l 2 | 3 l 4 - 5 I s 7 IToa DmE I 8




s

1 2 | 3 4 - 5 6 | 7 8
LEGEND
[ oo0~E—001 | [ ooo-£-001 | D—\ CIRCUIT BREAKER, DRAW-DUT
3 PHASE IOVERCURRENT
3n @ WITH INVERSE DEFINITE
— [l MINIMUM TIME
l F-N & | 3 D
L e Sl 5@
| % D S (&) > 2 | [ . INSTANTANEDOUS OVERCURRENT
| N & TIME DVERCURRENT RELAY
r»a-@«-«;-@-@ |.+a—@ L—é—h GROUND FAULT RELAY
LTy A |
% = x = > UNBERVOLTAGE RELAY WITH
1250A ND 1250A | = DEFINITE TIME DELAY
TIE BREAKER |
= | Wh WATTHIUR  METER
3 - SOHZ 3.3kV, 12504 )% s
| ' = | (E_ CURRENT TRANSFLRMER
) O\ s - |
z T lap 3D> o EZ }«  POTENTIAL TRANSFORMER
L Q31 31 ' 3R> | AN
3 —3:[
¥z %-"Z' | ® 3D 3D N 3D)) N 30> 30> 30 3Dy 3> N 35> 24 |® =
= 37 37 @ 3 &— i3] 37 37 a7 o—3f | AMMETER WITH SEL. SWV.
i Qvh Vi | S 33 R, 32 2, A 3 RR, 53R, 3 3R 5 {vh IS | pS . SW.
: Priax rmax — ” L 5 — — — 0 i — Frox ERO) VILTMETER WITH SEL. SW.
= Q> Iy i i v 4 v i 1 1 i v & I |
g < ';. '_;_-A I_l_) IJ___) g IJ__) (;\ I -L_) @_ I__f__) I_i_) I_L_) I{__) = IJ=‘> |.:A|
gi - ) ) 5 (ol 2 o i e s A2 J
E ‘E —3CX35SOMM SCX25SAMM 3CX35SGMM  S—3CX3SSAMM  <P—3CX3SSOMM 3CX2SSOMM 3CX3SSAMM 3CX3ISSOMM  P—3CX3SSAMM
+ 4 4 MV FUSED MOTOR STARTER
33 M M m DRAWOUT TYPE
55 3. 3~ 3.
: E 1 SPARE S00Kw 373KW 373KW 373KW SPARE 300KV 373KV 373KW 373KV SPARE
z SLURRY PUMP HIGH PRESSURE  HIGH PRESSURE  HIGH PRESSURE SLURRY PUMP HIGH PRESSURE  HIGH PRESSURE  HIGH PRESSURE
L A) P-Tx-04 PP-031 WATER PUMP WATER PUMP WATER PUMP PP-032 WATER PUMP WATER PUMP WATER PUMP
345KV PP-060 PP-061 PP-062 PP-063 PP-064 PP-065
Eg Y) 630KVA
c 65DEG T, ONAN
i Dynll, Z=575% LOW VOLTAGE SWITCH
Ey y 420V DRAWOUT TYPE
E ! G—p2~-3.5CX300SAMM 100-MCC-03
%z 3 .- SOHZ, 400V, 10004
i : ;
? ! LOW VOLTAGE MOTOR
£3 STARTER, DRAWLUT TYPE
§x I

-
|
!
|
|
|
l
l

I >

SPﬁRE.,___.S.EeRE____SB&RE___._._SEARE___SEﬁRE__J

Z S0A

B I

SAR FRANCISCO

E: |—szv-_ T &v = -|§igl
Bechtel

GOVERNMENT OF THE COOK ISLANDS

DEEP SEA NODULE MINING STUDY

11KW 19KW 19KW 1IKW KW SKW SKW
MAKE UP  DOCK MOUNTED BOCK MOUNTED MARCONAFLO — MARCONAFLO — MARCONAFLO LIGHTING
WATER PUMP  JIE CRANE JIB CRANE SYSTEM SYSTEM SYSTEM PANEL MARINE FACILITIES
. PP-015 CN-009 EN-010 IM-026 ZM-026 CONTROL PNL ELECTRICAL ONE LINE DIAGRAM
§ JOE No. DRAWING No. REV
g @ 23134-000 100—E-001 A
23134.000 A00EDOLDWE: 1 2 3 4 - 5 [ 6 7 2ZX84  'DSITE | 8




=TI DN .

LEGEND

I 000—E-001 l 0go-£-001 D_;) CIRCUIT BREAKER, DRAW-DOUT

MV SWITCHGEAR SG-05 3 PHASE IOVERCURRENT
| an @ WITH INVERSE DEFINITE
A A I [P MINIMUM TIME
t—lg=e t—fgse | )
ey u & INSTANTANEDUS DVERCURRENT
[ 3 & TINE URRENT RELAY
"»“'@*‘*‘@'@ NNG—@*E—E‘@ 1L GROUND FAULT RELAY
x =Ty S | ot
20004 = NG O 20004 = { ur> @ UNDERVOLTAGE RELAY WITH
TIE BREAKER 1 ] = DEFINITE TIME DELAY
SG-0SB, 3 ~ S0HZ, 3.3kV, 20004 ] Wh WATTHOUR  METER
3 3 - M X

%_ CURRENT TRANSFORMER
(37T %—— a7 %rm o G327 o 3r
* o 4 4 wh | B3 o 72 vh | B3 o S =41 AMMETER WITH SEL. SW.

[P Mo
I — m
v L 0 I Em)) VOLTMETER WITH SEL. SW.

1 N <+ p
A I 4 2 = @5
SPARE SPARE

——{n r—] Friox
L 1 11>

s
| 1

I3/ !-;-h@-l (;--HA e
SPARE

3
L

~

1
I__]__)
s

(e

g " ao00n | | l I 7
FLA 630 O\ 63 T 63
3D> ' 3D> 3D POTENTIAL TRANSFURMER
al 3l 3l fo>e= @‘
3D> \( 3D B 3 N 30> i ® e 30> - A:|__
3 ?3 L
1 L
I

I
|
l
|
l
|
l
| ~ SG-05A 3 ~ SOHZ 33KV, 20004
l
|
l
I
|
|
|
|

% 3CX35SaMM ©—-3CX1S0SAMM MV_FUSED MOTOR STARTER

- 3CXISSOMM ACX3SSGMM  ~-3CX25SOMM  —3CX35SOMM :
3F MyRRUSKR MEERR STARTER
sk i DRAWDOUT TYPE

M P-TX~07 M P-TX-08
3 ' T o
1600KVA
373KW 1680KV 1680KW 187KV
65DEG C, ONAN 65DEG C, ONAN
.E! REDUCTION CONVERTING Dynll, Zo5.75% CONVERTING KILN Dyoll, 7o5.75%
] KILN AR BLOVER o AIR BLOVER INDUCED v
T RO-001 FA-017 Fa-018 R hos™ LOW VOLTAGE SWITCH

31504 BUSDUCT d>-31504 BUSDUCT
Xy LV SWITCHGEAR SG6-23 DRAVOUT TYPE
= I

LOW VOLTAGE MOTOR
STARTER, DRAWEUT TYPE

NO
TIE BREAKER

/N o i e Rv
w | mE = W w -|'=,"

]
N

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEF SEA NODULE MINING STUDY

¢ v v !

187KW MCC-04 MCC-06 SPARE 187KW MCC-03 MCC-05 SPARE
DRYING/SMELTING /CONVERTING

FURNAEE FAC 0330 FAC 03S0 FURNACE FAC 0320 FAC 0340
CHARGE PRE CEONVERTING CHARGE DRYING SMELTING ELECTRICAL ONE LINE DIAGRAM

. CRANE REDUCTION CRANE
DRAWING No.

CN-01A . CN-011B JOB No.,
@ 23134-000 300-E—001

|3

23134.000/300E001 1 2 3 4 - s 5 7 JZX58 DRI I 8




1 2 4 v 5 6
LEGEND
20001 goo-€-00t D—\ CIRCUIT BREAKER, DRAW-DUT
- MV SWITCHGEAR SG-07 3 PHASE JOVERCURRENT
[ ar @ WITH INVERSE DEFINITE
A 4 & HINIMUM TIME
A
Qr——1an) S () O—ary HES-(») %‘2’
— bés INSTANTANEDUS OVERCURRENT
H»a—-@-c—a—@—@ F»E_@ﬂ_@_@ D & TIME OVERCURRENT RELAY
= GROUND FAULT RELAY
y Al ¥ = %_ s
| [ 12508 = 12508 = | u> UNDERVOLTAGE RELAY WITH
] I il DEFINITE TIME DELAY
| _SG-074, 3 ~ SOMZ, 3.3kV, 12504 % SG-07B, 3 ~ 56HZ, 33kV, 1250A | :h WATTHOUR  METER —
el ' + X
.11}
CURRENT TRANSFORMER
| (N - - O mE O+ | ¢
3 T |3 3. 30> 30> 3D 3 D> RANSFORMER
3 | 13 3 ar 37 3 3 | POTENTIAL TRA
¥ 30> | @ R ® ARG N I an | ® % ® %) ® AEA
T2 l 3 | @Avn | &3 Vh | ns vh |_a 13 3 12 Vh | pg Vh | B3 Vi | o I o
3 i | n Priax Pmo Priax e —n m Prax 0 Prox I» ps—(&) AMMETER WITH SEL. SV,
2, | ‘o L e e s T s FIE) I D | ERO) VOLTMETER WITH SEL. SV. B
x SR o2 e @z @z 1 s =
Z | [l i L&
!‘j | SPARE SPARE SPARE SPARE
E§ 3CX3SSOMM  >—3CXIFSAMM 3CX35SOMM 3CX120SAMM S 3CXBSSOMM ACX120SOMM MV FUSED MOTDR STARTER
2F ' DRAWOUT TYPE
s5 v
E P-TX-05 M P-TX-06
. 345KV 3 345KV €
2 373KV EW EW 1600KVA 373KV 1600KVA
4y HIGH PRESSURE  RECTIFIER RECTIFIER 65DEG C, ONAN HIGH PRESSURE 65DEG C, ONAN
!‘ WATER PUMP COBALT NICKE]L Dynll, Z=575% WATER PUMP Dynl], Z=3.754
% PP-043 420V PP—044 420V
':.‘E 31504 BUSDUCT LOW VOLTAGE SWITCH
E LV_SWITCHGEAR_ SG-21 _ DRAWOUT TYPE
= |
| c
E? LOW VOLTAGE MOTOR
£} | STARTER, DRAWOUT TYPE
B I |
H |
g}- SG-21A, 3 - S0HZ 400V, 31504 . E, ) . SG-21B, 3 ~ S50HZ, 400y, 31504 . I
il I
: TIE BREAKER i A -
E g I 31504 |
28| | A
| A ISSUED FIR REPIRT RV |
[ = — v el =] W
| | Bechtel
[ SAN FRANCISCOD
D
_ GOVERNMENT OF THE COOK ISLANDS
< ¢ 1! e ! il i1 ! DEEP SEA NODULE MINING STUDY
MCC-02 MCC-08 MCC-10 MCC-12 MCC-14 MCC-05 MCC-09 MCC-11 MCC-13 EV
! Eggunl_%na F?_iuusau FAC 0400 FAC 0360  SHOPS.WHSE FAC 0340 FAC 0510 FAC 0400 FAC 320/0510 RECTIFIER HYDROMETALLURGY PLANT
X HYDROMET ~ PRODUCT  LAB/OFFICES SMELTING  COAL REC.  HYDROMET NODULE DRYING  COPPER
: STORAGE REAGENT PLANT GRANULATION PLANT COAL REC ELECTRICAL ONE LINE DIAGRAM
i :5_ JOB He. DRAWING No. REY
| g @ 23134-000 400-E—001 A
1 ZI13000/400E 001 1 l 2 4 - 5 6 7 22K34  DITT 1 8




e,

:/)Wlﬂ-‘

1 | 2 3 4 v 5 7 8
L EGEREND
@ 000-£-001 D—\ CIRCUIT BREAKER, DRAW-DUT
MV SWITCHGEAR SG-04 3 PHASE IOVERCURRENT
- 1 lar @ WITH INVERSE DEFINITE
A A I [Pl MINIMUM TIME
3 D>
Q—— 30 HAS(A) Q13D HAS(A) 3l
rs & s INSTANTANEOUS OVERCURRENT
| ipo=—( g )—*'E‘E}@ e EE )—e—a—@—(:) D & TIME [VERCURRENT RELAY
\ = .@D GROUND FAULT RELAY
| o y 1 | L
O\ 1esea N O\ 12soa u @ UNDERVDOLTAGE RELAY WITH
| TIE BREAKER 1 i DEFINITE TIME DELAY
S6-04A 3 - SOHZ 33kV, 12504 )/ SG-07B, 3 - SOHZ 33kV, 1250A ;ﬂ:x WATTHOUR METER
l " 12504 l ; l
(E_ CURRENT TRANSFORMER
O o -\ O
30 3Dy T |22 3 m__@« POTENTIAL TRANSFORMER
2
3 N N W] @ Zi® O\ N B 2| ® B
D> 3 D] 3 D> 3D 3> 3 D) an 3 D> _
L ¥ £33 Q—31 Q137 31 P—ri3f b—31 %— 31 i | 1
* 3 3 S vh | BS vh | s STRA 3 3 B She Y L R AMMETER WITH SEL. SW.
3 i 1 b—‘-—lll "_4""{" HI- ma. FPmax u—(--||| U—HII n— 1: Hll 0 Mo I
: i D v L T v L D .|. 3 > > v 1 I v 1 D v 4 D 1 o @=1r}> Il> l Eg—( :) VILTMETER WITH SEL. SW.
= = A = A4 = : v - 4 = A = Ao = = 3 ~ b
E{ Y s @ "y @ hé o= €2 s ¢ s d Y @ ne| Y L2 0 ‘
5 ) SPARE SPARE SPARE SPARE
E % < 3CXTSSOMM
MV FUSED MOTAR STARTER
z r 9 <3 P—3CX2SSOMM 3CH3ISSAMM 3CX255GMM DRAWOUT TYPE
sF m
. M M -TX~ M M M
3 3 300KW 300KV 300K 23',‘,';‘5“9, ONaN 187KV 187KV 187KV
FURNACE FURNACE FURNACE Dynl, Zo5.75%, _FURNACE FURNACE FURNACE
Ei CHOLING WATER COOLING WATER CODLING WATER 207 COOLING WATER COOLING WATER COOLING VATER
SUPPLY PUMP SUPPLY PUMP  SUPPLY PUMP RETURN PUMP RETURN PUMF  RETURN PUMP
Bz PP-074 PP-075 PP-076 o_acxscosam PP 077 PP-078 PP-079 LOW VILTAGE SWITCH
Ep - LV SWITCHGEAR SG-22 DRAWEUT TYPE
Ef B GELERATU |
p I b 1L EG- [
% =
EE I b ’ LDV VOLTAGE MITCR
23 I 1200, 1S00KVA l STARTER, DRAWDUT TYPE
E 5 1 I 3,45kV, S0Hz [
9 | |
i§ l 3 - SOHZ 480V, 10004
HE - 2 | A
B | N\
2 i | N
[ A ISSUED FIR REPORT RV
- | ——— n ul|=|- =\
| . | Bechtel
SPARE ] SAN FRANCEISCEO
_] GOVERNMENT OF THE COOK ISLANDS
i I J i £ 3CXITSAMMCTYP DREP SEA NODULE MINING STUDY
EM PNL EM PNL EM PNL EM PNL EM PNL EM PNL MCC-05
FaC 0100 FAC 0320 FAC 0340 FAC 0510 FAC 0600 FAC 0400 FAC 0600 FAC 0600 — UTILTIES
L MARINE FACILITIES NODULE SMELTING CDiLSRrEH%IgEING UTILITIES HYDROMETALLURGY UTILITIES ELECTRICAL ONE LINE DIAGRAM
l g JOB No. DRAWING No. REVY
! E @ 23134000 600~E-001 A
! 23134000/500E001 1 2 3 4 -~ 5 5 7 ZaX34  prmzE ] 8




I

RAIL CARS & RAIL CAR PULLER

TO/ FROM SLAG GRANULATION
DISPOSAL AREA SITE

STORAGE

1
i CONTAINER
i
|

SETTLING
POND

~

] &

PARKING
AREA

e

[ ——————Y, 55 AP,

PLANT
ENTRANCE

g

1

i

l x

: SR\ NS e N R

f @ PARKING i

| AREA ;

| \\ | | NODULE _ INLET

| \ PIPELINE Vs

R A i 1 e e g Sl -
. NODULE INLET |

J | PIPELINES , ©

; | E

! !i ®

| |

I

______________ I 1

| ; A |

| ) | /
% N

JLIS v3u8v Tvs0dsia
NOLLY INNYYS VIS WoH4 /0L

_—— e

= - ———

NODULE FEED
PIPELINES

SHIP MOVER

MOORING

/.: DOLPHIN

MEORING

DOLPHIN C‘.R

40,000 DWT TRANSPORTER SHIP
W/ 7- SLOPED BOTTOM NODULE HOLDS

10 © IC 20 ge a9 260 1080 S0 100M

114000

LEGEND

TRANSPORTER SHIP

MARCONAFLO SYSTEM-SHIP NODULE UNLOADING
PORTSIDE NODULE UNLOADING FACILITIES
SEA WATER PUMP AREA

HIGH PRESSURE WATER PUMPS

NODULE STORAGE PONDS

MARCONAJET SLURRY SYSTEM/FEED TROLLEY
NODULE DEWATERING BUILDING/STORAGE BIN
WATER STORAGE TANK

SMELTER BUILDING

ELECTROSTATIC PRECIPITATION

SMELTER STACK

COAL RAIL UNLOADING

DRY NODULE/COAL STORAGE BLDG.

COAL STOCKPILE

COAL CRUSHER

COAL PULVERIZER BUILDING

SLAG TRUCK LOADING BIN

MATTE STORAGE/ GRINDING

SILICA FLUX STORAGE /HANDLING

PLANT AIR/PROCESS AIR COMPRESSOR BUILBING
BOILER /WATER TREATMENT BUILDING
HYDROME TALURGICAL PLANT

FIREWATER/ POTABLE WATER TANK & PUMPS
FUEL OIL STORAGE/UNLOUADING

EMERGENCY GENERATOR / ELECT. RM.
GRANULATION CLARIFIER

GRANULATION COOLING TOWER

FURNACE COOLING TOWER

FURNACE COOLING WATER RETURN PUMPS
ELECTRICAL SUBSTATION

ELECTRICAL SWITCHYARD

ADIMINISTRATION/ LABDRATORY/ CHANGE ROOMS
SHOPS/ WAREHOUSE

LAYDOWN / STORAGE

ELECTRICAL ROOM

REAGENTS AREA

HYDROMET PLANT- ELECT. /CONTR. RM.

SHIP UNLOADING SUPPLY PUMPS

CEEEernEtooEnotrecEicEPEeoceEococcocoo0e

GUARDHOUSE

/A\[1247R 1ssuED FOR REPORT e | usds)
na-] DaATE REVISIONS wr | coeco PESIH rvce| 8003 asen
scuE 1%1000 | oesicn C.DARLING ] orawn TR

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE CQOK ISLANDS
DEEP SEA NODULE MINING STUDY

SITE PLAN

DRAWING No. REV.

000-M-00lI A

JOB No.

23134-000

&

22" 34" "O'SIZE

552,886 3.5mm O0OMODIOGN /Fri Apr 12 1996 0B8:56:47 /cdarl



ST

1996 08:38:02 /AXLGW

BORBER.DGN 7. ¢,

COAL FROM

0
CoaL

(BY

340-M-002

COAL BINS

STOCKPILE

340-M-002

340-M-002

DRY NODULE BINS —/

BELT FEEDER (TYP.)

BURNER FLOOR

s o 5 10 20 40 S0M

11500

16 104 3i 21 64
STORAGE COAL PULVERIZER MELTER G.
BIN BLDG. L EULYE SMELTER BLD 5
TOWER
MILL BLDG.
TOWER MILL . l
i
g
=4
w| 93
TR
FROM SILICA FLUX PILE g
SCRUBBER ~— MATTE BIN
SILICA FLUX BIN MATTE CONVEYOR
SCRUBBER BUCKET EXCAVATOR &
( ! /——MATTE GRANULATION
t
« .}
© === | T
[ T ¢ L %
H | :
é\ -
NVERTER LADLE (TYP.) N i
COAL PULVERIZER BLDG. e ERS | SLAG CONVEYOR Tl E
-
ELECTRIC SMELTING FURNACE o) LADLE TRANSFER CAR o GRANULATED SLAG BIN z
N 1%
FURNACE OFF ‘ | | Z‘-?
GAS SCRUBBER p— > - —+ [i—»——-l——d——v—-——— :
i
L | | " %
KILN OFF GAS SCRUBBER — ! ) | od
SLAG = | ol Ex
: TRANSFER || | A LS =t s — ri]
CONTAINERS | === e ADRANLAT — B85
PULVERIZER FEED CONVEYOR -~ CYCLONES~\ REDKUIELIDN igl \ ‘ | BUCKET EXCAVATOR oy
- - 1
T —— 1] T RIP
it - Y pU IF ———— TRANSFORMERS (TYP,) - @
_________________________ s ey e m 1 N S S I .
- t 1 S
DRYER PRODLCT CONVEYOR —_ PULVERIZED COAL BINS mlE
. WET NODULE BIN——— — - B 77— s &
. DRYER FEED CONVEYOR i ;/} g
______ _— =\ —_ et \ 2
=7 = _t
[ O e pyeob] e=td O — e
340-M-003 i ELECTROSTATIC PRECIPITATOR "—DRYER COMBUSTION CHAMBER
CYCLONE CLUSTERS ; ! ! g
= = = e :
[]
) (=
NODULE DRYER -~ g TAN
DEWATERING SCREENS A
DRYER FEED TRANSFER CONV.
FAN PLAN » FAN
A\[/ZAPR 1SSUED FOR REPORT AL [C.D.|uS HA]
No. L patt REVISIONS o | omp PESON oron | ERD aren
sout 12500 |oeseme  ALOW Pom ALOW |TWE
23 [ 27

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

SMELTER PLAN
JOB No. DRAWING No. REV.
@ 23134-000|  340-M-00! A

22734 ‘D'SIZE

558.5x883.6mm 340MDOI.DGN /Fri Apr 12 1996 09:06:37 /edar|




P

et

1996 08:38:02 /AXLOW

BORDER.DGN /.

FROM COAL STOCKPILE

COAL PULVERIZER BLDG.

COAL STORAGE BIN

- COAL FEEDER l 7 /—Fcom. PULVERJZER
|

¥ | ' =
K | PULVERIZER FEED CONVEYOR i L\
5 = ; ! \ ; ]
i\l i uy i

i @
» o~ | { ]
| | |

N NN NN T

DRY NCOULE STORAGE BIN

KILN FEED TRANSFER CONVEYOR

/DRYER PRODUCT CONVEYOR
. KILN FEED CONVEYQR

KILN OFF GAS SCRUBBER

SECTION
340-M-00!

CYCLONES

REDUCTION KILN

CONV. W.P.
N

DRY NODULE FEEDER KILN W.P =

PULVERIZED COAL BlN—\

SMELTER BUILDING

TRANSFORMER FLOOR

ELECTRODE CASING & PASTE FLOOR

HIGH VOLTAGE EQUIPMENT FLOOR

/— KILN W.P,

DRY NODULE BIN

| " 11.8° S ‘ _
Ep— = | ELECTRICAL RODM FLDOR
S ! B
oot ¥ }
. :
NN, bINN NN ) ] Y I\
TRANSFER CONTAINER ; KILN SURGE BIN
SECTION /B
340-M=-001
SMELTER BUILDING
CONY. WP DRYER FEED TRANSFER CONVEYDR
. DRYER PRODUCT CONVEYOR
] NODULE DRYER — =
O RO ATI 1 '
L N
| | 12! PRECIPIATOR I~ )
| [ S i /—DRYER COMBUSTION CHAMBER
& i ORY NODULE FEEDER DRYER W.P. DRYER W.P.
| | = ! /_
KILN FEED TRANSFER CONVEYOR i / |
\ i ~ | \ =
[
: e i LE—% \
NN TNV SNl TN
SECTION
340-M-001
5 0 & 10 20 o 40 5oM

11800

AJ%ET] ISSUED FOR REPRORT L] C.D. USJHH,
o | oute REvISIONS wr | cmp PEMISM pce| IRBY | aven

seace 1500 | temows  AXLOW | omwn ALOW TEK

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

SMELTER
SECTIONS SHEET )

&

JOB No. DRAWING No. REV.

23134-000 340-M-002 A

22°%34" 'O S1ZE
558.8xE65.6mm

2AOMNNZ.NGN AFridnr 12 1996 09:07:44 /odar!ing



1996 08:38:02 /AXLOW

BORDER.DGN +

CYCLONE CLUSTERS

WET NODULE BIN

DEWATERING SCREENS

DRYER FEED TRANSFER CONVEYOR
/ SMELTER BUILDING

4 DRYER FEED CONVEYOR CONV, W.P
2 x =
@ l
| /
| T N
1 ! 1
1w PN ! ‘ J
TN TR

SMELTER BUILDING

SECTION /B

340-M-00t

ELECTRODE (3

CONTAINER HOISTING CAGE
4 ELECTRIC SMELTING FURNACE

24

PULVERIZED COAL BIN FEED BINS (8 SILICA FLUX BIN FEED CONVEYOR
REDUCTION KILN
KILN SURGE BIN ¢ SCRUBBER
DRYER FEED CONVEYOR e |
\ - AR = ' SILICA FLUX BIN
DRYER FEED TRANSFER COMVEYOR | LT | @
NODULE DRYER———] l’ K \ N VENTUR] SCRUBBER
|-‘——-_._ LJ\ / 1 T m
PULVERIZED COAL BIN—— | ¥ ' , ,
i
I % 1 1
sjl == | i‘i Lo | &;\J e
TN /ﬂ‘n% PSS CONVERTERE NN\
TRANSFER CONTAINERS LADLE TRANSFER CAR
SECTION /B
340-M-001
SMELTER BUILDING
MATTE CONVEYOR
BUCKET EXCAVATOR
MATTE BIN ,/—CDNV. w.P,
LADLE TOWER MILL
\\ | _
il o~
|
|
VNN N,
MATTE GRANULATION TANK SECTION /E™
340-M-001 £ 0 16 20 30 40 S01
e el
11500

JA\

JAN

AN

fa

AR 1ssuep For ReEpORT ol on. usHa)

we. | pare REVISIONS. | v PELGY weom| TS | avene

scur 13500 | vesten ALOW [ o ALOW [T
Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

SMELTER
SECTIONS SHEET 2
NGB No. DRAWING Ho. REV,
@ 23134-000| 340-M-003 |[A

22°x34" "D'SIZE
S58,2x863.6mm

340MO03.06N /Frl Apr 2 1996 0%:08:46 sodar!



Py

21,0

400-M-002

EVAPORATGOR (TYPY—

r

132.0

+

HEAT EXCHR./
HEATER (TYP}

o wi
‘ g Y < - g
g 2 s & z 2!
62.0 5, 2 = Jl |8 i zl
(%] T v = | = w
wl o 3 I§ 2 |
= = = = TR g
4 %l -DJ | =1} | : al
Y 7 @l f :
cHLoRINE vaPORIZER || [ 1] == ———— % 4 =]
AT Tee  [HOHOOD -
0'c = [a]
COPPER = | - m m | Wamll , ‘
ELECTROWINNING | & 2 | g 4 I . :
RECTIFIER . CELLS- 7 EA.— |2 % e g ——— | f
|'"""'” RECTIFIER | —0 ! o y
| 0, Mg gz oo 10 i
NICKEL ELECTRDNINN]NG I s 2
| | ':cms- i ey PR ROl T mame
- T e ————————— - B A e — - — -4 -
‘ ; = k2 =/ 197 S |
i N T 1N
WASH TK. | !
FORK LIFT ACCESS E CONTAINERS NICKEL : i i 5& Ju; $ |
OO000O T ‘ e i
DEr/ARATION WALL 'I=OOOOO : < || L 2l k-0 TARU 306 ~TR-309 !'
L5 |
CATHODE || | & iull @@ﬂ |
! WASH TK.f| Il it I | P 'l FORK LIFT ACCESS
| COBALT I e i b I o |
oo L L ole || B0
_______ ey ) _@_ / e e ]
[ | L ' T 1 TIOA EXTRACTION IRON OX.
2 g 2 ! ! ST SR w1 B ‘T ; AND STRIP i TK-316 THRU 318
5 £ g ! l g« |5 g~ il ELECTRICAL ROOM |
g 'i" I3 I — 1 ' VENTILLATION FANS EC| |u gz Li’|
v ) RECTIFIER TYP, 82 |2 = =
d%’| z Cite |r | ‘:i
=
= | . | z
| —_—— £
[ . L] (] ;
|
COPPER ANNEX apg-m-002/ 1 /BN. _ !
400-M-00Z -
i SULFUR HANDLING (BELOW) PLAN AT LOWER FLOOR ELEVATION
I
| SOLID BOWL CENTERFUGE (TYP)
|
| A b HEAT EXCHR./
—ﬁ- i TBP EXTRACTION CEM./COMP, LEACH
YL }EL) i;;* AND_STRIP(BELOW) TANKS(BELOW) HEATER (TYP)
= T\ = ‘ ** —_— . =, T
Hﬁﬁ'ﬁ?? | - |
FILTER PRESS (TYP) \'j q’ i q#JL 5| #%‘@' S
i um.tgﬂ s SdD4
) |
I I i ; o A
> reacTion Tanks @ELOW , = . = AN
[
. rf& = | ; ey E A;ﬁ‘pp ISSUED FOR REPORT 0] le.Du.sHH
” H+“ d" i‘l} | & h(\?/ I uo.l patg RLVISIONS »w m"}ﬂ?‘m{&m
T I g f —9#5\#9- [ scat | ;250 | Dasiowo COARLING | omuwe o
| _J 7
_______ — v A SAN FRANCISCO
TIOA EXTRACTION | IRON OX.TANKS FILTER PRESS {TYP)
CONTROL_ROOM AND STRIPGELOW | (BELOW) GOVERNMENT OF THE COOK ISLANDS
OFERATIONS OFFICES | MAINT CRANE DEEP SEA NODULE MINING STUDY
5 0 5 10 5 20M HYDROMETALLURGY PLANT

P T
400-M-002

PLANS

ORAWING Ro,

400-M-00!

JOB No.

23134-000

REV,

A

&

22'%34" "D"SIZE

R o REY G ANMMANG BEM AFei Ane 12 1808 D028 rdar




'/’_‘\

. |
i e 132.0 o
3 , j I
f FRP SIDING —ﬁénswcem PANELS TANKHOUSE CRANE FRP SIDING ?3”;; SIDING \
[ TYP. : TYP. . |
[~ MAINT CRANE
! ELECTROLYTE . !
| L \_HEAD TK |
- { 1 T T
I e ————————— N T L o - o 1] OPERATING FLOOR
I 3 ! i || S| 5T = [ NN
e e i T _____ ==} L CONCRETE
VENTILLATION FaN & o
| “ ‘ TYP. _\g ? = |l R UPPER_FLOOR 2
| @] O o o o ROLL-UP! R ‘ .
| I B s e o o | il
‘__Ll__l id '_.ll iH |_-_ﬁ-_|/__3~— N \ . —
RECTIFIER COBALT ELECTROWINNING TIOA EXTRACTION IRON OX. TANKS
CELLS - 18 EA. ] AND STRIP
CATHODE -/ o )
STRIPPING  CATHODE ELECTROLYTE
COBALT RETURN TK
SECTION
I: 250 400-M-001
| |
. 42 .
| !
1 E
i | E
1 e 1
i —-
-
. . I
| |
N T m
{ | i
: ! 1 ! ELECTROLYTE
ELECTROLYTE —
= HEAD TK L | PRODUCT v HE.AD TK
iK CRANE BALE SEPARATION i
| WALL Il venTiLLaTION Fans
OPERATING FLOOR ! , TYP.
n I® | K
' i il 1 ‘
T NNIN COBALT ELECTROWINNING
BCLE fyrga omInING cots - S5 e,
SECTION /A
" 13 e 42 , 8.6 125 \400-41-001
' ; r
| i
| | b |
I
; L o—0 'MAINT CRANE uk AN
| {ENTERFUGE FILTER PRESS | = i CONTROL/ TZAPH
| ! HEAT EXCHCGR ||| operations rooms N ISSUED FOR REPORT €D  |C.D4U.SH.H,
'| FILTER PRESS | AT EXCHGR. 4, - wo— o | oo PRGN eon | 200 [are
o I {.‘ D | I l l | DATE LvIE) _ PEUY H
o T.0.CONCRETE FLOOR | 4 : X 1 . : 7 \ m e SCALE AS No'rsoiusn::n CDARLING | omawn e
- ! CHLORINE m N g === o | Bechitel
3 | COMPRESSOR ] E | : i ] l ; ELECTRICAL ROOM SAN FRANCISCO
I . | !
T.0.CONCRETE FLOOR ! | : : b | i 7 [ i GOVERNMENT OF THE COOK ISLANDS
- | [ E ; | — 1 S DEEP SEA NODULE MINING STUDY
: J
. T
REACTION TANKS (NICKELY—! REACTION TANKS (COBALT} HYDROMETALLURGY PLANT
2 1 0 1 2 P 5 g | IoM SECTIONS
SECTION m 1128 JOB Ne. DRAWING Wo. REV.
12125 -M-
\400-1+-00! @ 23134-000 400-M-002 | A
22'%34" "D'SI1ZE

. 558.6x863.6mm ANOMON? NGN ZFri A 12 1996 0%:22:24 /odariing




o

RAIL CAR
DUMPING STATION

STOCKPILE FEED CONVEYOR

COAL UNLDADING

COAL R VING HOPP
ECEIVING HOPPER DUST COLLECTOR

J ]
m

COAL STOCKPILE

18

RN W TR
€2
CDAL HOPPER /
BELT FEEDER

RAILROAD

RAILROAD CARS (TYP.)\

TN
50
SECTION @ COAL BIN
T/
COAL BIN FEED CONVEYOR lHT B COAL FEEDER
| [
{ STORAGE BIN BLDG
| PULVERIZER FEED CONVEYOR
COAL RECLAIM HDPPER Mmoo
|
|
! .
R T SR Y T, TR TR
L]
COAL BELT FEEDER /U@ﬁ
SECTION /A
COAL CRUSHER =

141

RAIL CAR
DUMPING STATION

STOCKFILE FEED CONVEYOR

CDAL RECEIVING HOPPER

COAL UNLOADING
DUST COLLECTOR

COAL STOCKPILE —\

COAL RECLAIM HOPPER

\ 1

8000 TONS

COAL BELT FEEDER—\

DRY

20

NODULE BINS —=t——T |

COAL BIN FEED CONVEYCOR

DRYER PRODUCT CONVEYOR

Kil.N FEED CONVEYOR —

~—STORAGE BIN BLDG

§ 0 & 10 20 30 40 50M

PULVERIZER FEED CONVEYOR

A '2;‘5 Rl 1SSUED FOR REPORT Al fep s s,
Mo. | DATL AEVISEOHS. v | oo PEEIM Encr u"g AMRR
scwe 12500 | orsean CDARLING | omw  CF.D. GO

Bechteol

SAN FRANC]SCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

COAL HANDLING
PLAN AND SECTIONS

JOB Neo. DRAWING No. REV.

@ 2m34-000( 510-M-001 (A

2234 ‘O°SIZE

e b e v N R



T

‘tu).linq_“&%«f'u .

SILICA FLUX BIN
FLUX FEED CONV.

JAW CRUSHER
SCALPING SCREEN
SCALPING SCREEN FEED CONV,

SCALPING SCREEN

SCALPING SCREEN FEED CONV.

—RECEIVING HOPPER
SILICA STOCKPILE

- CRUSHER\
L2 FLUX FEED CONV. \\
H ‘ : x

i v |

I

l

SECTION /2N

20

/— SILICA STOCKPILE

SILICA FLUX BIN / /—RECEIVENG HOPPER
CONVERTER / /_ ‘_L/

FLUX FEED CONV. & i =y [HEd

A NV,
/--SC LPING SCREEN FEED CO!

M

FLUX TRANSFER CONV. A _———~SCALPING SCREEN

A\

JAW CRUSHER

FLUX TRANSFER CONV, B

FLUX FEED CONV.B

NVERTER
CONVERTE FLUX FEED CONV.

PLAN

[ 1= | X ga':
CONVERTER% A RN : gg_l SN

FROM MARCONA e e move cvwn v oo o oows meo mam mme mmm oo ows mem s s e S S s i e B UM W e S e e G BN U M S S el S W —
JET PUMPS ——————______....__Eﬂ@;’zﬁggﬁ-}.___..._..._..__...__.__...___T__ﬂ
TTV/E BRIDGE ;' BRIDGE _BRIDGE ;Tv/‘f | |

\=/ SECTION g

— CYCLONE CLUSTER
WATER STORAGE7 (TYP.2)

TANK /-—H'ET NQDULE BIN
[y
% I-—/-—‘-\—

13

fe——— DRYER FEED CONVEYOR

S

NODULE DENATERINGE§
SCREEN(TYP.2)

' VIBRATING FEEDER
[
J— — —|H— -
|
|
!

PLAN
SCALE: 1:250

CYCLONE CLUSTER
{TYP.2)

WET NODULE BIN

NODULE DEWATERING
SCREEN(TYP.2)

L
B
/)

[
iy

s
N ! [1]

g

ELEVATION VIEW DF NODULE STORAGE POND

|
1
| o
| &
-
= i |
_} ‘ !// \\J | E 3 ! Ay ‘
T
WATER STORAGE / VIBRATING FEEDER
TANK
SECTION /T
=/

%\ NODULE TRANSFER CONV.

5 0
;500

5 10 20

30 40 S0M

ZAPR
26

ISSUED FOR REPORT

C.0, C.0.|U.S.

[ 3

oatg

EVISIoNS

[ e

seut 12500 | osiowes CDARLING | omwm [

Bechtel

SAN FRANCISCO

GOVERNMENT OF THE COOK ISLANDS
DEEP SEA NODULE MINING STUDY

SILICA HANDLING & MISC.
PLAN AND SECTIONS

&

OB No.

DRAWING No.

REV.

23134-000

520-M-00I

A

22°%34° "D°SIZE
258, 2xB63.6mm

520MO0L.DGN AFrY Apr (2 1996 09:28:46 /cderd




LEGEND

TRANSPORTER SHIP

MARCONAFLEG SYSTEM-SHIP NODULE UNLOADING
PORTSIDE NODULE UNLOADING FACILITIES
SEA WATER PUMP AREA

HIGH PRESSURE WATER PUMPS

NODULE STORAGE PONDS

MARCONAJET SLURRY SYSTEM/FEED TROLLEY
NODULE DEWATERING BUILDING/STORAGE BIN
WATER STORAGE TANK

SMELTER BUILDING

ELECTROSTATIC PRECIPITATION

SMELTER STACK

COAL RAIL UNLOADING

DRY NODULE/COAL STORAGE BLDG.

COAL STOCKPILE

COAL CRUSHER

COAL PULVERIZER BUILRING

SLAG TRUCK LOADING BIN

MATTE STORAGE/ GRINDING

SILICA FLUX STORAGE /HANDLING

PLANT AIR/PROCESS AIR COMPRESSOR BUILDING
BOILER /WATER TREATMENT BUILDING
HYDROMETALURGICAL PLANT

FIREWATER/ POTABLE WATER TANK & PUMPS
FUEL DIL STORAGE/UNLDADING

EMERGENCY GENERATOR / ELECT.RM,

70/ FROM SLAG GRANULATION
rd DISPOSAL AREA SITE

12" DIA. PLANT

WATER SUPPLY ’ j
e L ! I 1 1 ] 17 1 ¢ ) L L
[ T T LI T ] s L L T T T L 1] (L T 1 T 1 T T T T T

!
L il B B B

@ i2" DIA.
. TYP.

[ SETTLMENTS |s'/oﬁ
|y POND (==

i'_.l-._.u

— - —— — " — ]

Y

| |

.
i
. /_@ !;
U
| i
lel
i
| i
e
i %@ii
iR
b !

RRE

16" 0la,

©
;E
;
|
il

J r_______

" DIA. _— e o w a wm ee s oas w e

Lsorpia.| GO

I}
b J

=
2
|

B g gl O )|

E———

t
[ ]
- i
| h 1
| ]
| l

|

) | e B o
j N \/’ﬁ[——f—// RO, < ____@________J L L | _ I |

[ 1]
iy
T

EN)
1
-

1 4'01A.—/J“--'|"“""-----"----r-,[r ST mTmesssesssteamemmaana]d 4

SHOPS/ WAREHOUSE
LAYDOWN 7 STORAGE
GUARDHOUSE
REAGENTS AREA

NODULE INLET
PIPELINES

A
[an )
~
=23
vy
= 4 2=
MAIN ' : e o - L
T o e o o e o e e  —— e O M e e M W B 7 -
E Y- | TYP. I g GRANULATION COOLING TOWER
- . 1
X" ROTATING |LAUNDER ‘ 1] 0 ! 2y 1 ; nE FURNACE COOLING TOWER
@ UDU'-E FEED SYYSTEM \ " I : v ] ya | ; s FURNACE COOLING WATER RETURN PUMPS
bl 7 —
PARKING __ | ora 127 pia—dal 1 | | p ! = ELECTRICAL SUBSTATION
' E i NODULE INLET | ay ELECTRICAL SWITCHYARD
| sRIDGE L PIPELINE I 1 24" DIA, ADIMINISTRATION/ LABORATORY/ CHANGE ROOMS
S 251 === ey e e -— i
|
1

$EBEEVOEBYLELEBTEEoCECeese8CeCoesos

5 I
i i
i\ @
i i

|

[
i
i
i
i
i

®

T o MeN® AN
A
A\[s="""| ISSUED FOR REPORT co| | [us nH
_______ Mo | paTe REVISIONS oy | oo RESSN then e |aren
______ SCALE 171000 | DESIGKD C.OARLING | onaune 73
LEGEND T TTTITTTTTTm s L
NGDULE FEED HIGH PRWATER - < Bechtel
NODULE FEED PIPING — — — — — — e e PIPELINES (2-18" DIA) i PIPELINES (Z-16"DIA) L T e SAN FRANCISCO
F TER — e ——— - ——— SHIP MOVER f e — L
IRE WATER PIPING MOORING MOORING GOVERNMENT OF THE COOK ISLANDS
S10 nasge Soertm oL B = = =5 : [ PoLPAI DEEP SEA NODULE MINING STUDY
STORM WATER SYSTEM oo e c e = e . i — — J
SEA WATER REC.PIPING = = m w m m m om = = e o = <] i | 1 IP(I_>_|M_#/_ -
DIESEL PIPING C e eccccesmmmana. | NI Ik | | - B PLANT UNDEPI:-{'.;RNDUND 1PING
o b
‘ ‘ : : ' : ' : 10 0 10 20 30 40 50 S0 70 80 90 ;OOM
& & 40,000 DWT TRANSPORTER SHIP L L W s 08 No. E—— ey
W/ 7- SLOPED BOTTGM NGODULE HOLDS 111000
@ 2313a-000| ©00-M-00I |A

22°x34" "D'SIZE

KER RoRARY RMMm FARKAAAT PR T A 1™ 18OAT A0 S0 Camalmes | e -



