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SYROPSIS

An overall deseriptdon of the storage needs of a modern coal fired
power station in South Africa is given in the report

Alternative approaches to meating thesd needs are explored and the
costs, advantages and disadvantages are established

Finally recommendation ag to which configuration best meets the
requirements of a large coal fired power station 1o made.
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TNTRODUCTION

Escom is South Africa's largest elnatricity utility, generabing and
disteidbuting 90% of the elaotriolty requirements of South aAfrieca or

§0% of the eleptrioity generated on the African comtinent,

The electrinity Lz produced by 20 ocoal fired power statlons, a nuslear
station dnd 3 bydro stations and J gas turbine stations, Esgom’s new
generation qoal fired pawer statidna are amougst the most technicaly
advanced in the world and with a Sobal generating oaspacity of above
3600 MW at a single site are some of the largest in the world. & 3600
Mi power station provides employment for 2000 peopls, comsumes 48 408
tons of coal, 120 Mega liters of water and produces 14 400 tons of ash
per day. To support such a process many activities not directly
related to the generation of' electricity are required, An important
one of these is the aquisition, storage and supply of the materials
and spare parts needed to support the maintenance, adwinistration and
secondary process astivities. Because of the "high tech" nature of
most of the materials required and the location of the power stations
far from the industrial centres, much of the required materimls have
to be stored at site. In 198% Escom management become aware of several
problems experienced with the storage facilitles at the new generation
poway planta and realized that the design of the storage facilities
had not kept pace with tie davslopment of the power plants, In ordet
ta overcome this, management ocmmlssioned an investigation to
determine the actual storage requirements of a mederp power plant and

determiis
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is given in the sppendices.)

Gbjectives of the investigation

The objectives &f the . iuvestigation ware thus to!

- datermine when durisg the comstruction of a new power

station, the stores facility should be built,

which storage system would best meet thase requirements. (A broshure

giving more detail on Escom and the role it plays in the S.A. economy

- eatablish how much storage capacity should be provided for

each category of msterial and the method of etorage,

~ establish the vouing of the store,

~ provide a design brief for new stores showing the necessary

puilding configuration to meet the needs of the recommended

materiale handling and storage system.

2,  STRUCIURE OF THE PROJELT

(.
' . ‘ A standard ayatems design approach was used in I*

{
1 of the design were:~

373001

the definition of the system and boundaries,

.avelopment of the

the identification of the required data and simplifying

agsumpkions,

gather and geperate the required data,

e . iy

requirement, design and selaction of the storapge system. The atorage

3.,




establish the op i 3} istics, inte and criteria
of the system,

develop a system descriptionm,

identify the system components which meet‘l‘;:be zequirements of the

system description.

E The text of this report is structured in secq¥idance with'the atages of

the project. s

N 3. DEFINING THE SYSTEM AND 560NDARIES l
0 ‘ A& wsterials handling system comsists of two &' Y aveas namely the
B phyaicni aspects euch as the facilitles &. . dent and the
- ; ' operationsl sapects such as processes aud “procedutea. At the time of
"’: ' this investigetion s major project with the ain of fuproving all
5 o aspects of Becom”s materials mauagement process was being initiated.
p As “he stores opersting py -~wys and procedures would be developed
J during the major materlals -: hagement project, this imvestigation was
g linited to the phiysieal aspects with one of the constraluts being that
N the storage system selected wust be computible with several operating
procesaed.
by IDENTTIFICATION OF DATA REQUIREMENTS

! The data elements required and the snalysis technigies nped at each
stage of the system design are shown in diagram 4vi. . detailed

listing of the apecific dats elements follows the diaguam.
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FENSSUUIL. S

- Amount of buffer atock — .

- Make up of orders (i.e. Erom which clase of storage)

s
-
-5 - ;
Space requirement data *
- Volume of Goods Stored for each class of storage I
- Stability of the stock volume
~  Growth trends of the volume "
- Utilisatjon Expected - Arean .
W
- Height Ny A
-~
~ Rock
- Volume ]
for each class of storage '
Stoek composition data N .
- Size and veight categories g 1
- Material characteristics (inflammable, lon, fluid, ete.) ! .
|
- No. of Product lines {NSNs) per class [ .
i
i
4,3 Stock Movemeut and Picking deta " A“ g
' »
1
i
- No., of Product lines held (NSNs) b
!
|
I
i

= Load size moved
- Orders per day
- Liaes pex order
- Receipte per day H
- Lines per receipt

" - Poak issues per hour

- Picks pex man hour
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4.5 Cost Data
A .
- - Storags equipment ); )
- Handling equipment e
- Building
1
- Haintenance
- Labour 1
i
5. FINDINGS

. }/@4 engineering technigues. The techniques used are explained briafly

5.1

373001
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Very little of the required data was readily available in a usable

form and so most had to be generated using a variety of industrial

below but for more detailed explanation references to text on the

teohniques wre given where possible.

Layout Data

- Unique storage zones required
- Service zones required Lo
- Relatiouship study zones

- ABC analysis of movement for stock location within zonss.

Msasurement of the volume (m®} of stook.

There was no way of using the data on the stouk regording system

to determine the volumue of goods stored as none of the data i
i

Theus




recorded bore any relation to the physical size of the stock, The

only way that the volume could be determined was by physical

measursxent.

The size of the store, and variety of items stored, made it
imgractical to measure each individual item, Three techniques

. ) ware used to overcome this problem:

Where possible, for instanoe ... the block stacked areas or iarge

item storage, the volume of goods was measured directly, ‘

In racked or shelved areas the volume ccaupied by the shelving

was measured and then supling used to determine the rack volume

utilisation, i

N In the remaining areas, the store was divided into suitable areas I
of a known size in whioch the average height of materials and area

utilisation could be measured and used to caleulate the stock

volune, (3148)
i
] i
o The voludes measured at ! representative stations is given in i
table 5.1 ,‘
i
* TABLE 5.1 VOLUME OF GUODS STORED PER STORES ZONE i
. STATION STATION STATION STATION !
1 2 3 :
v 2 ¥R8.) (4 ¥83,) {5 YRS.) {8 ¥BS,) | 1
k HEAVY PLANT 284 57 z a2h 1538

i
! LIGHT PLANT 809 t 104 1186 870 !
§ H
: CEBNERAL 16 199 160 367 i
a W | OTHER COVERED| 234 1715 1196 1 657 :

[ 2. 668 3340 2872 |

TOTALS: |1 407 7403 7 906 v gy _ | ]
373001




The sge of each station (yrs of commercial services of set

1) ie eshows in brackets.

(NOIE: The figures given for the measured volumes include a 20X safety

Firstly a 10% sample of atores items was taken and the pumber of

L factar to date i ies in s to ensure that peak
. volumes are catered for and cover sny other uncertsinties regarding
I volume., The figures shosld therefore be used as is, and not increased
" further by an additional safety factor). “
"l .
{ 5.2 Stability of stock volume
‘ i
N The stability of the stock volume was messured in 3 waye:
. I
T |
!

days stock was esteblished for each of these irems. The mumber H
of days stock was then compared to imventory policy to estsblish
where the measvred volume lay on the demand quantity curve and X
how fast these stocks would be depleted. The results ave shown i

ig table 5.2.

. TABLE 5.2 MONTHS SUPPLY OF STOCK ON HAND |
v] No <3 MONTHS 3~6 MONTHS 8-12 HONTHS 312 MONTHS i
T STOCK SUPPLY SUPPLY, SUPPLY. SUPPLY i
N { & QF TOTAL !
-t PRODUCT LINES 8,2 % By2% 6y 7% 078 72,88 !
]‘ nsns)
. 7v‘
{
' {
|
i
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Secondly the volume of stock at onme store was measured on twp
occasions & weeks apart to check whether there was any

significent change in the stock holding between these two dates.

Thizdly a pareto analyeis of wovement against line items was

carried out to establish what propoxtion of items wewe

stagnant.(7) The results of this are shown in graph 5.2
GRAPH 5.2 PARETO ANALYSIS OF STOCK USAGE
100

80

80 -

CUMULATIVE X OF UNITS HOVED

20+

T T T T T T TR T Y

40 50
CUMULATIVE % OF LINE ITEMS

T T T T
80 0 €0

Thies graph is extremely steep with only 2% of items responsible
for 80% of the movement through the store. Tte shape is typical
of onz found in process industries where laxge quantities of

"insurance" spaces ars kept,
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5.3 Growth in stock -

5ince records wers not kept of the physical volume of stook and
there was no large age difference between the representative
power atabtions, no diract projection of volume growth trends

courd be made. Instead a related index had to be found, Two

P

o indices which gould possibly be used were ildentifier as:
[ "m
o » i) Growth in oapltal value of stock held.

ii) Number of NaNs {Line itams) :

It must be ewphasised however, that these wers only trend i

indicators and could not be used for accurate projestion. It was

also found that inflation had & varying effect on the capital

i
{
}
i
value of stock held and =o it was diffioult o use as an |
!
B

¥ by the growth of NSVs is given in graph 5.3

[ . 3
v indicator, Comparisons of the two indicabors over short periods -
. {
o of time, where inflation effects were minimized, showed that the ]

X two indicators trends were very similar, The growth tread given ;

373001 M7 i
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'GRAPH 5.3 PLOY OF CUMULATIVE EFECT OF ANNUVAL 7 GROWIH OF
NUMBER OF NSNs ON A UNIT NUMBER AT OPENING OF

" STORE

T T T T T T

-2 e 2% w0

16 is 2
YEARS FROM COMMERCIAL SERVICE

5.4 Expected utilisation iudicies

373001

The expected utilisation indices were calculated for each type of
storage and handling method, using equipment specifications and
standerds supplied by the manufacturers (Refer Anmexure Al). The

indicies ave given in table 5.4
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TABLE 5.4 EXPECTED UTILISATION FOR VARIOUS STORAGE AND HANDLING

HETEODS
i . T AREA T BEIGHY T~ VOLOHE |
1 TEPE OF STORE |_UTILISATION | UTILYSATION | UTILISATION
1 1 1 i |
{ Heavy Equipment i [ * | |
| Requiring Crane H 60% | 422 I 25% t
1 | ¢ | I
1 7 T T 1
{ Pallet Racked Area: H t t |
| | { t |
H Served by counterbalanced | i 1 |
1 fork truck I 362 | as% | 3z
1 [ | | t
i Served by reach truck l sz asx | sz
| I | [ i
1 Served by narrow aisle ] i | I
< | truck i 502 i 85t | 432 )
i, ] ! ! ] I
A | ] ] I |
N | Block Stacked Area: | | 1 I
. 1 1 1 | [
i Sexved by counterbslanced | [ | |
t forke truck | 63% | 8% i szt
| i i | l :
o i Served by reach truck | 672 | [ 2] 57 g ;
° t i ! | I :
2 ! T ) ¥ ) :
e | Long Span Shalving 1 43% | g0z | 4z 13
T | (Band Picked) t 1 ! ¢ i
° | ,600 x 2,75 units | | i i
1 | | ) ! !
[ i [ 1 I i
| Steel Shelving ) ' 1 1 | i
| t | | 1 | 3
! 457 x 914 std, units | S 80z | 3 i
. t ,380 x ,914 std. units | 7z 802 | 0% | :
i | ,305 x ,914 stds units | FL sz 7% |
. | I 1 1 !
i
|
: |
I
i
Y
i
|
K
1
i ]
|
! 373001 13/, T
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Utilisation indices gchieved

The actusl utilisation indices achieved were calculated using the

solume of stock that had been measured and the total storage
volume available. The available storage volume was obtainmed from B
actual meassurements or drawings of the facility. The utilisation f

indicies achieved are given in table 5.5 and illustrated

pictoraly below i

ha
: B TABLE 5.5 UTTLISATION ACHTEVED ’ i°
. ]
° 1 3 3 1 i
Y i STATION A I STATICN 8 | STATION € 1 1°
- ! L _t | i”
- | I AREA | HEIGHT [ VOLWIE [ AREA | BEIGHT | VOLWME | AREA | HEIGHT | VOLUWE | :
VOTL. IWL, QUL [ fUTL. (WL | WL | e
i — WHOEX_f 1N INDEX | I INDEX ] INDEX | INCEX )
PR | Heavy plant [ 1,49 ] 27 I .70 1 25 1,18 1
| Light plant 1,05 1,3z 1,38 [ N T L :
| General 1,97 1 3 | .52 1 L8 1 06 [ 3
| Other Covered 1,32 5§ 41§ 80 b6 ) 52,
Vo Xerd Lol 28 1 = N S B
. N Whars: Ares Utl. = Ares Coverad 8y Stock
; Totul Avaa (Inclo Alsies) )
4
- Holght UHl, Storane Heloby ! !
. Uszble bt, of bulldlng i
|
Yolume Uti, = Vol of Racking I !
f Tetal Vol, of Buliding (O Frosstand Ing Stock) ‘
o
) :
af . 1
' . {
: 3
H 3
! | i
. 373001 14,00 t
i
N 1

. N MMAJ.J_A‘_.‘MLAM-M



- 14 -

PICTORAL. 5.4 Ilustration of the
volume utilisation .-tevud
against that expeoti: . e .

PRESENT:

MREA UTL. = 353
AT, UM, =352
Yoo UTL. = 82

SUGGESTED:

AREA UTL. = 453
HT. UTL. = 203
VoL, UTL. = 182

373001 15/..
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5.6 8ize and weight categories
Five vepresentative size and weight categories were chosen and a2 ' b
well defined benchmark allocated to each. The stores items were L
e then classified by determining which beuchmark they were mearsst -
! to in terma of size or weight, This is genmerally referred to as
a "Mag" or magnitude count. The zesults of the "Mag" count are L
R given in table 5.6 ;
! TABLE 5.6 SIZE AND WEIGHT CATEGORIES i i
N . .
N | T T i 7 I :
R | STORAGE | WEIGHT  § SIZE | PRESENT | % |
. t METHOD |  CATEGORY | BENGHMARK |  YVOLUME } OF NS¥a .
] I 1 ! t i
! | 4 T 1 1 1 :
. i Floor | 1Y2Ton | VW Beetle | 1396 I 32 b
i ! | 1 I |
s | Heavy tack | 50kg-1l/2ton | Full pallet | 952 [N A| 3
| | | Offtce chalr i ¢ | i
i t | i { i
N | Light rack | 20Rg-50Kg | Office chair | 478 17,3 |
. \ i | Waste bin | | | '
- | 1 ¢ | | 1 '
| Long span | 20kg~50kg | Waste bin [ 370 (R | H
R i shelf | | Coke can II II | :
! t | {
| Steel shalf | 500g-20kg { Coke can | 500 {52,6 1
| | | Mateh box | | !
l i l | I I
| Draver or bim | 5008 | Mateh box o2 | 2,9 |
i | { | l |
1S :
i ) L ] 1 | i z
" i
i i
]
| e
| .
| .
| .
{ 0 o
| 373001 16/... }
| 4
! . !
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5.7 Material characterist

The material characteristics of the stock held were established
by direct observation., It was found thet certain materials held
in & power station store have uufavoureble storage properties
such aa acidity, corrisiveness, peisonous, perishabiliry,
fragility, exposure to hear, light or meisture, are awkvard %o

handle, ete., but do not necessarily requive storage in separate

rooms. However, it is necessary to provide speciaiised storage

for the following commodities:

TABLE 5.7(i) VOLUME OF GOODS FOR COMMODITIES REQUIRING

SPECTALISED STORAGE

COMMODITY PRESENT VOLUME (t)3
Decanted oil 12
Gas 30
Pairnt 30
Steel 810

A very large proportion of meterials require to protection and

sy be stored in the open. Refer table 5.7 (iil

171004
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TABLE 5.7(ii) YARD STORAGE REQUIREMENTS

PRESENT
Yolume 3 340m3
Area 8 800m?

Number of product lines held

This figere wae obteined from the stock status report. The
monthly closing value for each ome of three stores over a period
of three years was found. The only figures which could be
accertained for all 3 stations were the aumber of N6Ns at £ 5

yeurs, These are:

Station A 20 225
Station B 18 186
Station C 22 437

Make up of isgues and receipt

A 10% random sample of 3 months issue docvments was taken and
anslysed to determine the rate of issues from each storage zome,
These findings are presented in graph 5.9(i), A aimilar exercise
was done for the receipts and the results are showd in graph

549(id).

18744,
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9(i) DISTRIBUTION OF ISSUES

GRAPH 5

19/...

GRAPH 5.9(ii) DISTRIBUTION OF RECEIPTS
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Load aize moved (X bulk movement)

A 107 random sample of issuse documents and a 20% rendom sample of

receipt dosuments was tasken for 3 months to determine what

percentage of movements in the stor» were bulk and hence required

mechanical handiing., The findings are illustrated in the

P pictoral below.

PICTORAL 5.10

LOAD SIZE MOVED

RECEIPTS ISSUES -

99 %

|

.
S 2%

1

|

|

[

=

1% I

o
| 373001 20/... h ﬂ
J ;
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5.11 Orders per day Lo

A 10Z random sample of the entxies in the iosue counter log book e

was taken for records covering a 3 to 5 year period, depending oo

the atore, to establish the number of movements per day and the

’, rate at which they increased over a period of time, A 10% random

sample was then used to determine the number of line items picked
! i for each order. A similar exercise was done for issues. The

results obtained are given in table 3.11(i) table and table

: 5.11(ii). .
. -
N ;
- TABLE 5.11¢i) RATE OF STOCR MOVEMENT: ISSUES :
Ny
o | T 7 |
o | DuviA | OMATIA | KRISL |
4! ! | ( i
1 T ROVERRER, 1964 FICURES T i ! t
Y | t i ! }
B | Average orders/day | 124 | 146 i 19 i
“ {  Paak ordare/day i 140 | 182 1 216 t
- | Average lines/otdes 2,30 1,86 | 2,40 |
: ) Average picks/day | 273 1 272 l 458 t
| Peek picks/day { 308 [ 337 ! 518 1
1 I ¢ { |
f | 7 i
3 } . t 10 YEAR PROJECTTON * i I
! ~ | 1
] {  Average orders/day I 232 1 '
b t  Peak orders/day | 262 f
g |  Average picks/day i 499 i
| { Peak ploks/day i 563 L
: t I '
"‘ * At 10 years of commercial service of 19% gat, ;
|
b
i |«
.
i
373001 . 2., |
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TABLE 5.11(ii) RATE OF STOCK IMPROVEMENT: RECEIPTS

| | ]
{  DUVEA | MATLA ) KRIEL
i H I
HOVEHBER_1984 FIGURES l T |
i | |
Average receipts/day | 26 1 31 | 41
Average lines/receipt i 1 1 H { 1
il . {
10_YEAR PROJECTION ¥ I
|
Average receipts/day t 49 .
t

*

,_

2

At 10 years of commercial service of 18% ser.

Unique storsge zones required

The numbe~ of unique zones required was determined from the size
and weight analysis and the movements analysis which establish
appropriate storege and handling methods, Safety requirements
for hezardous stock were alao carefully considered.(9) The
st¢yage zonss vequired are thus:

- Very heavy equipment storvage area (heavy plant).

- Heavy equipment (racked light plant),

- Geveral storage (shelf & drawer).

- Steel storage (can be accommodated in very heavy and heavy

storage areas).

220400
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- Gas store.

- Inflammable store.

- 0il decarting store (only required if decanting is dome by
stores personuel).

- Yard.

In addition to making provision for the actual storape of

: uwaterials the building design must make provision for the

administration and other supporting activities associated with

the operation of the store. Xt was found that provision had to

be made for the following aveas in the desiga:

H
i
] i
LANES ) Receiving: P
« i fo
] -~ Truck loading/unloading area. %
' ] - Goods holding ares (identificetion ‘uantity/ |
- |
i ! quality check). ‘] .
i i
o - Receiving administration area. §
;
’6" H H
1 |
o (ii) Issuing:
{ - Issue counter area. ‘rw‘ 4
|
! - Order make-up/assembly area, I
i - Tosue administration area. E N
i '
} (4di) General service areas: }
o ~  Supervisors office. .
| K
; - Adnin, office. [
J - Recreation room/General office/Lecturs room, [
W 373001 . 23/, 1o
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~  Archives room. N
- Kitchen, g
~  “Toilets,

- Stairways, .

~  Access control.

N L i Equipment: . .
- Computer temminals. -
o - Overhead crane. ,
~  Airconditioning unit. ' "

=~ Lifts where mulrilevel store,

0 - 5.13 Relationship of stores zomes

In order to determine the optimal placement of one stores zone
W.R.T. dnother a standard relationship study(3) wag carried out o
.. geperately by 3 people with good stoves and handling experience.
The sunmarised results of this exercise are given on the next

i pages.

373001 24/50y
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RELATIONSHIF OF STORES ZONES

§ VERY HEAVY
STORAGE

7 HEAVY STORAGE
CRED)

8 SEELF & DRAWER
~STORAGE

AVINVIING

9 STERL STORAGE

19GAS STORAGE

11 INFLAMMABLES
STORAGE

12 OIL DECANTING
STORAGE

373001
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Relation
nd.

I block she
fatostatve

|mportanca of
Hetationihip (tos}

Reasons In
Cade (below)

Valua CLOSENESS
A |Absclutaly
ocasuary
E |Especiail
d Imbartant
: V [importar
G [Gramary
CLOSENESS clossness OK
RATING U [Unimportadt
X [undosirabie
[Code REASON

Racords/terainal close ac hand
to confirm ovder & check data.
[JAcaE fste and Toceiving

profarrad Sae 4.1.he.

Minimise documént Elow.

Minfaun matartale handling.

2

Reasons babtind the
Closaness' Valis 3
4
5

Use of common equipuent ‘
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5.14 ABC analysis of movement from sach storage zone,

The intensity of maberial flow to and from each stores zone i

was determined by sampling the items listed on the "ABC .
- analysis by usage quantity®. From nsage, desoripticn,
oatogory and each itenm was categorised accerding to rate of e
T movewent, type, ttorage and handling method. The results are i ﬁ,‘
show graphically on the following page. ‘
. L
¢
o
= “
AN
[
" 18
L
1.
L
R :
1 d L.
i
373001 267,40 }
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GRAPH 5,14 STOCK MOVEMENWT PER STORAGE ZONE

UL PARTS STOUGE

L

M&tﬂ

(UNBER 04, H i
s - |
£ o
\ 9
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5.1s Cost data

Cost date for equipment was obtained from 1l different manufactuw
rers and suppliers. The figures were budget Figures and valid
for the 2nd quartor of 1985, The building costs were caleulated
from the contract price of the Lethabo and Tutuka buildings. The
meszanine cost was calculated from the contract price of Kendal
store”s mezzanine, Maintenmance costs of handling equipment were

obtained from suppliers and users.

Storage eguipment

Storage equipment costs per w? of building (i.e. including
aisles) are shown below. These are approximate figures for
comparison of storage system costs only, as in practice, Ethere

are wide differences betweer suppliers.

Shelving:

Steel ghelving 2,2m ht RL70/u?
Steel shelving 2,2m ht with dividers R190/m?
Steel shelving 2,%m ht with plastic bins R230/m?
Drawers lm ht R230/m?
Lotig span shelving 2,5m ht R110/m?

28/,
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Pallet racking:

6m ht 1,5ton/pair of beams RLOS/md*
3,5m bt 1,5 ton/pair of beams R 65/mA¥
Flaoring:
) ’ Steel mezzanine (rack supported) R120/m?
Steel mezzanine (self supported) B570/m? k
Concrete mezzanine R295/m2 :
§ "
‘ s
wf 5.17 Handling equipment 2

’

The costs of major items of materials handling equipment that may
' be appropriate for use in a power station store are given in

Tables 5,17,2(i), 5.17.2(ii), 5,17.2(iii) and 5.17.2(iv).

NOTE: % Based on the racking/m? that can be accommodated in the o,
store when using a veach truck at 412 area utilisation.
Adjustmente should be made where other materials

‘ handling equipmwent is used.

373001 29/...
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FORKLIFTS

TABLE 3.17.2(i)

oy .

t
!
1
1
¥
i
I
|
i
1
I
1
i
i
i
!
1
!
1
H
1
i
i
)
1
1
|
i
!
i
i
!
i
1
i
|
!
1
i

| ] H | ACCESS PAL~
EQUIFMENT CAPACITY | LIFT STACKING | RIACH { TRANSFER | L2TS BOTH 1 £OST
i AISLE H i AISLE § SIDE§ WITH- |
i 1 i 1 _OUT._TURNING |
T 1 T T ]
Counterbalanced:(Electric) 1 I i H H
Hyster 208 1000 kg 1 3,26 328w | -~ § 228 | M i
Clark EMIS 1500 kg L 3,3 340m ) - } 22m | ko _Hv 225 000 - R28 000
Nissan CYBOZLZOD 2000 kg | 3,3 3,5 m | - I 22w | w0 i
1 i 1 i
2 Way Reach: 1 1 | 1 _
Crown 1,0R% 1000 kg §6,1/68% | 2,65a | ,615m | 3,5m ] N ,v
TCM FRSBIO (FHMS00) 1000kg § 6,0 m 60w | ,375m § 3,5m 1 N {J B35 000 - R38 500¢
| i 1 i i
BT BT 13508 1350 kg 16,3/7,0m| 2,5m | ,570m § 3,5m | %0 1
Rssam JWHOIL 130 1350k | 6,5 m W0m | .50m | 35 s 1 Mo Hl_w 35 500 ~ 43 000¢
Saxby 464 RX 14-60 W0 kg | 7.6 m ,60m | .620m | 35a | RO i}
t I ' i 1
TCH ERSB 15 (KEH 600) 1500 kg 1 6,0 65m | ,50m | 35w | W i
Crown 1.6 RR 1600 kg 1 6,1/6 65m | 65m | 35m | KO |
Atler 180 ¥ 1500 kg 1 6,1/6 57w | 770m { 35m [ Mo 1} ®éo 000 - &s5 oot
BT RT 16008 1600 kg 1 6,3/7, 5@ § 685w 1 3,5 | m i
Hissan JHHROILIEU: 1750 kg | 6,5/7, 70w § .40m | 3.5m | Mo i
Atlet 2000 2000 kg | 7,3 Bm | 6Bm 1 35m | K0 t
I i 1 | 1
4 Way Reach: i on |} con ! 3 i 1
AtTet 2000¢ 2000 kg | 6,1 ,6m § L660m j 35m § w0 ) B
BT FRT 2000 2000 kg | 6,3 90w | 560w | 35@m | KO _w R65 000 - R72 000
: 1 i 1 1 1
Swivel Reachr i i 1 1 i
Barlow Rotareach 1000 W00kg | 7,0 w 65wk 1 1,30m | m o ows N
stlet URP 106 1000kg | 67 w 60 | 130w | w op o owEs 1]
ST TRT 1000E 00k ([ 7,0 m Tom | 1,28m | m | WS
Cleco Mini Bison ** 1000 kg | 6.1 m Sgwt | ftdm | = 1 YES |
BT TRT 12008 1200 kg | 7,0 w 75 mk § 1,286m n 1 YES H k90 000 — R107 000
Barlow Rotareach 1500 1500 kg | 6,0/7,0 65w | 1,30 | m o TS |
Srar 153 300k | 3,0 = Sat | 1,03m = ¢ s
Atlet URP 150 1500k | 61 n 65w | 120w a | WS}
I I L \

-

A11 equlpaent taclides hettary

& chacger.

4+ Tnciades side shiit.

& With guide Tails (350fw not
tucladed tn cost),

4 Hao up pruck,

- e
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TABLE 5.17.2 (ii

~30 -

VERY HEAVY PLANT HANDLING

OVERHEAD CRANES

| CAPACITY SPAN
16m 24m 30m
40 Ton RI59 000 R19U 000 Rz417 000
25 Ton R113 000 ®150 000 R191 000
16 Ton R108 000 ®115 000 R161 000
12 1/% tod [ ¥ 98 000} r105 000 R131 000

Double girder, 80m run typical

AERC~CASTER SYSTEM

Capacity ical Size T Cast,
30 Ton T,8a % 1,1m RI0 500
l? Ton I,2zn x ,9m R 8 000
1772 Ton J9m x L8 R 4 000

TABLE 5,17,2(iii)

STORAGE / RETRIEVAL (8/R) MACHINES

S/R_MACHINE
Capacity Type Load - Helght | Alsle Cost
Carriage | -
~360kg Tmall parts Rigid T T,30m | 850 G0
15 plekcing. table,
1*/2Ton | Heavy parts Forks 9m 1,50m R150 000
EDBITIONST
item Cost
Conductor R 85/m
Top & Bottom rail R108/m
Erection R7500
TABLE 5,17.2 (iv)}  FREE PATH ORDER PICKERS
FREE PATH MACHINE:
Tal Capacity Toad Ficking Ht. | Alsle Cost
Equi puent Carriage | (Fork He) .
BT OPT 1000 1 Ton Pallet of 9,0 1,480 R66 500+
bins on (8,1m)
Forks.
Atlet UP 1 Ton Pallet of 10,5m 1,350 R¥6 300%
biny on {9,7m)
Forks.
Atlet APC 1 Ton Pailet of 7,8m 1,300 R&L 000K
bins on 7.0m)
Forks,
* Guide rail cost R50/m of aisle not iamecluded:
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Buildings

Comstruction costs for the main stores building
excluding service areas, (i.e. toilets, changerooms,
stairways and mezzanine floors, etc.) were found to be ¢

as follows:

HFAVEY EQUIPMENT BAY £ R676/m?

(11m High, excluding crane)

LIGHT EQUIPMENT BAY 2 630,02

(7,6m High) !

This is based on the actual tender price For the
Lethabo contract and includes the main construction,
water supply, drainage, painting and other finishes,
but excludes piling, springler system, air
conditioning, lighting and compressed air. -~ - . e

Maintenance

CGosts for muintenance of materials bandling equipment

were found to be as follows:

FORKTRUCRS L R4500 per anmum

{inel, Reac vuchs)

SWIVELREACE TRUCKS 5000 per annum




L
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FREE PATB ORDER PICKERS X R4600

(250%g)

S/R MACHINES FOR SMALL PABTS X RI200 per arnum

PICRING (250kg)

$/R MACHINES FOR HEAVY PARTS X R3000 per annum i

PICKING (1 1/2 tonm)

g
- Thia data is based on information obtained from the o
o University of the Witwatersrand Materisle Handling !
:\ ' Research Unit & equipment suppliers. .
N ,
) . Annual maintenance costs for $/R machines were regarded !
C as approximately 2% of the capital imvestment at a time :

vhen the capital value was not artificially inflated by

! the Rand/dollar exchange rate.

It was found however that a user operating a fairly old

’ 8/R installation, budgedted the following amounts:
R36/month per 400kg (small parts) machine
' R67/month per 1 1/2 ton machine.

which equates to lesa thau L% of today”s cost of

equipment.

373001 33/...
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5.17.5 Labour

In view of the sensitive and confidential pature of

specific labour rates and the fact that the final

selection of the system would not be greatly influenced i

by this faotor, it was considered non esseutial at this Y

time o inciude these costs. H

« 6. ESTABLISHMENT OF THE OPERATING CHARACTERISTICS, CONSTRAINTS AND

CRITERIOR OF THE SYSTEM

6.1 System design input data 1o

i 6.1.1 Storage volume

The measured vepumes at the 3 representative stations
of similar age, as given in table 5.1, are of the same
o order, despite the stations being consbructed by

. different contrastors and being located in different
- . areas (i.e, close to a large industrial centre or from

* any town). The volume at station ) is olearly less

T

than would be expscted as it is the older station bub 2
T this cin be abribubted to the fact that it {s a smaller
stabion than the othor 3 sbabtions. This would

B indicate bhat the measured volumes could be used as a
basis for design for stores of future stabions, If the y
stations are bo be larger than the ourrent stations the

volumes will have to be inoreased

373001
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accordingly. Also although table 5.1. shows that there
are considerable differences in the volumes of
particular stores zones in the different statioms, it
was found that stock was located scecording to fairly
vague classification. If the stock at the differesnt
stores had been classified and grouped according to the
same rules the volume in the various classes would be
similar. These reclassified volumes are shown in table

6.1.1 below.

TABLE 6.1.1(a) VOLUME OF GOODS PER STORES ZONE AFTER
RECLASSIFICATION OF STOCK FOR A STATION

OF APPROXIMATELY 5 YEARS OLD

VOLUME OF
MATERIAL CLASS 600D (M3)
Heavy Equipment (Plant)}
Light Equipment

General (Consumable)
High security

Rubber

Pa'nt and inflammables

Steel
Stationery
Inskraments

Gas
Clething
Yard

a
2
o4

T )
t 1
] I
( )
1 ]
| |
| [
| 1
! 1
[ [
t I
{ I
| I
' |
! i
| 1
| 1
| i
| 1
| 1
| }
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The #ata given in paragraph 5.Z. shows clearly that there are no e

large fluctuations in the volume of stock over short periods like

those found in buffer stores. Thus the 20% safety factor built

into the measured data should adequately cover any short tewm

peak and no additiounal provision has to be made for buffer stock

» atorage.

Lo

JrT

Although there were no short term fluctuations im the volume of

/
» stock, graph 5.3 shows that there is comstant growth in the e

i

j

# velume over much of the life of the power statior. The growth is

parficularly provounced in the early years and becomes less ”
significant towards the end of the productive life of a power E
N starion being negliagible betwsen 30 to 40 years after the lat I
e set commercial service. This growth in stock voltme can be 3

attributed to the fact that a modern power statiom can have up to 1

6 separate generating unite or sets with the last set being <
completed up to 6 years after the completiom of the first
generating set. In addition to this, the continual upgrading of !
plant means that additional spores must be kept for the new types

of plgnt inatalled. ;

For the design of the storage system it is important to realize
that graph 5.3 can only be used 45 an indicator of how the volume =
requiremeuts may increase and not as a means of determining the

exact requirements at any stage in the life of a power station,

| 373001 36/
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Thus 16 is important to recognise the uncertainty with regard to
the volume of stock to ba sccommodated and design the storage

system accordingly.

It is alsc important to realize that if the storage facility ls <
built to acoommodate the stock held after 30 years service, the B

4 faotlity would be grossly underutilized for most of ita life.

To overcome these problems it was decided to design a storage

. facility which provided for easy modular expansion,

“ Since the volums of stock inereased extremely rapidly over the

FATE WY f£irst 10 years of service and since the data was colleated from
repres. uative stations of up to 8 years of age, and thus could
. be acvurately projected for 2 years, it was decided that the

! initial facility would be dusigned to acoommodate the volume at “,\
10 years service. This would mean bhat the facility would reach i

optimun utilization fairly rapidly and that the additional volume »

g i to be provided could be datermined with a fair degree of Ll

certainty, Using the measured volumes given in table 6.1.1{a) and
K projecting them in accordance with bhe growth trend given in

graph 5.3 the volumes of stoak are as glven in table 6.1.1(b},

373001 37/,
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TABLE 6.1.1(b) PROJECTED VOLUME OF STOCK PER STORE ZONE

| STORAGE 7 WOLOME |
| ZO0NE | AT 10 YEARE |
|"Fioor T 1735 i
I ( |
| Heavy rack | 1150 1
1 i {
| Long span shelf | 1060 {
i ' i (
| Steel shelf i 625 {
| [ i
N | _Drawer or bin | 26 )
| Decanted oil | 15 (
1 Gas | 38 1
| Paimt | 8
! | steel ! 1013
| )

. ; 1 Yard l
. i 1 | !
. ‘ | Volume I [SVE S

| 2
7‘\ “
O
i 6.1.2 Rete of atock movement

. The rate of stocl movement through the storve is given
in paragraph 5.11, 'The projected values for a statiom
store 10 years old are reproduced below fox

P couvenience.

TABLE 6.1.2 RATE OF 8T0CK MOVEMENY

10 YEAR PROJEGTION *

|
‘
|
i
| |
| I
i
. f‘ | Pesk ordars/day
|
|
|

] i
i |
| ] ;
Average orders/day 1232 | L '
1 262 I
) Average picks 1499 | !
| Paak picks/day %63 i N 1
i ) |
! [ 1
| Average feceipta/day | 49 {
{ ! }
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6,2 System sub areas

The sub areas that had to be considered in the design, alomg with

this volume requirements are given in table 6.1.1(a). . These

areas, can however be grouped aceurding to handling requirements. B

This regrouping is shown in table 6.2

TABLE 6.2 3TORES ZONES GROUPED ACCORDING TC HANDLING METHOD

P . ... HANDLING | COMMODITLES STORAGE METHOD i
. REQUIREMENTS B | I )
. .

% ¢ . Ganéral itorg&a area: N . - ) N N N -
F : Man-handla Very small Bin/Drawer !
e L Small * | sheif/bin :
r N N Medium o Long ‘span :
-f\ ‘ ggl;etisgd_ . o Heavy Pallet racking °
H assistands MR N C N H
» | THeavy duty Ve ey Floor »
| L
]

handlidg equipment = "~ "

‘Spécialisdd ‘Stordgé aveds: A X :
Man-handle Decanted ofl Long span :
: Han-handie Gas Floor : Pt
! Man~handle Palnt Long span
i Hfan-handle P ;
Industrial truck Steel Heavy rack i
Overhead crane
Industrtal truck Yard Floor foe
. @ b
] HE
{ 4
373001 3fan
i
:
i
i
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Storsge and handling system chosen according to the picking .

charactaristics.

There are two major groupings of order picking systems, namely:
- selective
- nen-pelective —

Selective picking 7& used where a large number of slow moving

lines are stored which move independtly of each other. It alao g
facilitates a FIFO issue policy. This is the situation in power s
station etores, therefors we must use a melective picking 3

methed. i

There are three types of selective order pickieg: [

- Low-level: Uaed in warehouses with high turnover rate, high
volume of goods in relation to storage capacity and a large
number of lines per oxder.

- High-level: This is carried out im warehouses where there
are a large uumber of articles and a relatively small
requirement for a buffer stock.

- Station plcking: Stakion picking is used when there ia a.
relatively small number of articles and several similar

orders can te picked at the same time.

373001 40/.0,
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In the 3 genmeral sub areas of a power station store we have
similar characteristics namely:

- an average of 2 lines per order;

- a turnover ralo upwards of 1 year;

- ay optimum space utilisation of 18%;

- a nimber of lines to capital value of stook ratic of 1/1000
i.e. (Little buffer stogk & large no of lines);
- orders whioh are mostly different and diffioult to pick at

the same time,

Thus these areas are ideally sulted to high-level picking and we
should attempt to use a materials handling method which

facilitates selective, highlevel picking.

In the specialized storage areas, there are very fow line items
per area. Thus these areas, are best sulted to seleotive low

level picking.

Tha bandling methods far the varlious storage arass ocan thus be

the foilowingi-

6.3.1 Yery heavy sub area (Heavy plant)
Materials handing equipment limitations restriet the
type of picking of very heavy gooda to low-level
pleking. W.ith the system deasign in this section then,

our

LRV
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aim must be to minimise the items stored in this area
and meintain seleotive pioking.

Thara are two materials handling methods capable of
movy.g thase items, namely:

- areo castors

- overhead orane i

If selective picking 1s to be ensured then the floor !
area required if an overhead orane is to be used is (‘
hearly half bhat reguired for the arec ¢ stors, The é
eoat to provide the additional building area far 1
exceeds the oost of the crame and so it is recommended

that an overhead orane 1. used in this area,

. ; 6.3.2 Heavy sub area (Light plant}

In the beavy components seation there are two btypes of
bandling equipment whioch ailow high Level storage.
These are the various types of reach truck and the S/R ‘ kS
racbine, This equipment will allew storage ranging

from 7m Yo above 20m. In order to decide which of
these systems should bé used a cost oompardson must be

carried out. This s done in section 6.4 [
t

. 373001 42/,
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6.3.3 Medium, small and very small sub area

For handling very smsll, small, and medium components

there are three feasible handling techniques which

provide for high~level picking. These are:
i - Mezzapines
- 87" machines

L - Pyro patb orden pickers

. | A gost comparison hiae to be carried out in order to

determitie which of ‘the thred methods should be used.

This is dode. in srction 6.4

5.%.4°  Specialised storsge avess

i A) Mawcactdleatfe srcas

- s In thisse mrass R0 picking syetem must be kept
nimple aud the beet aids are trolleys and hand

pallet tiusks whick s operated at ground lavel,

: 1i)  Steel stoxuge ares

The handling requirr wntw for this group of stock
are complex and i¥ ryspible the ares saould be
placed su that goods omey bé man-landled, handled

by the induetrial trusk ox the overhesd crame.

|
i

: 373001 Wl
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iid) Yard aves
‘The handiing method best suited to this area is a
“heavy duty counterbalanced fork lift truck inm the ¢

5 to 7 ton tange.

6.4 Warehouse dimensions, handling capacity and ~rtial system costs

Rafer Annexure A3 for detailed calculation of the following

system costs.

6.4.1 Very heavy equipmeat bay (Heavy plant).

Dimensionst

~  Width = Z4m ;
¢ - Length = 53m

- Height = 6,5m (To bottom of crame besm) i

Costs:

D - Handling equipwent = R 190 000

(40 toe crime)

- Building = R 839 872

f 4UB SYSTEM COST = Rl 049 872
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6.4.2  Heavy equipment bay (Light plant)

i) Option 1 = Forklift truck
(Not high level picking.

Comparitive use only).

Bimenaions:
~  Width = 3l (Myltiple of wisle +

racking width.)

~  Lenght = 53m

- Height = S5m (min elear headroom)

o Goats:
i - Storage equipment = R93 771
{pallet racking 3,5m Bf).

~  Handling equipment = R27 000

® ~ (1,5 ton forklift)
- Building = RL 035 090
~  NBV operating = 96 000

! : SUB SYSTEM COST = Rl 251 861

373001 45/.4.
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ii) Option 2: 2 way Reach truck

Dimensiona:

- Width = 16m (multitiple of aisle + racking
widht
- Lenght = 52m

I ' - Height * 8u (min clear headroom)

Costs:

- Storage equipment = R 87 360
(psllet racking 6m Ht.)
- Handling equipment = R 43 000

(1,5 ton reach truck)

- Building = R 524 160
- NPV Opexatiag = Ri1l 000

)
1
i
i
; ‘ BUB SYSTEM COST = R765 520
{
1 iii) option 3: Swivel reach truck
!

’ /I Dimensions:

- Width = 13m (multitiple of aisle +
racking width).

- Length = 46m

~  Helght » 9m (min clear Headroom)

373001 4/,
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Coats

- Storage equipment = R 89 335

{pallet rackiung to 7m Ht)

- Bendling equipment w R106 900

1,5 ton swivel reach truck)

- Building = R376 740

- REV Operating = R176 000

SUB SYSTEM COST = R748 975

iv

Option 4: S/R machine

Dimensions:

- Width = 8,3m (multitiple of aisle +

Ve racking width)

- Length = 52m

v = Heigth = 10m {win. clear headroom)

373001 7N
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i) Option I:

Costa:

{ -
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Coata:

Storage equipment = R 90 5356
Handling equipment = R321 112

(2 off 1 1/2 ton 8/R machines)

Building = R278 460
NPV Operating = R 92 000
SUB BYSTEM GOST = R782 128

6.4.3 Bay for man-handled goods

Maxual handling on mezzanines

Dimensions:

o - Width = 24m (Multitiple of aisle +

racking width)

- Length = 52m

Beight = 7,6m (min, clear headroom)

- Storage equipment = R 541 464
(dravers, Shelves & Long #pen)

- Mezzanine f£loors = R 229 520

Building =R 786 240

- WPV Operating = Negligible

: SUB SYSTEM COST = Rl 627 224
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Option Z2: Manuval Handling on lLight duty

$/R machine

Dimensions:

- Width = llm (Multitiple of aisle +
racking width)
- Length = 7lm

- Height = 10m (min. clear headroom)

Costay

- Storage equipment = R 541 464
{Drayers, shelves & long span)

- Randiing equipment = R 247 065
(3 off 300 kg S/R machines)

- Building s R 492 030

- NPV Operating s R 54 000
SUB SYSTEM COST = Rl 334 559

Option 3: Manval handling on a free path

order pickingy machine

Dimensions:

- Width = 23m (Mulrikiple wva aisle +
racking width)
- Leagth = 53m

-~ Height = 8m {(min. clear headtoom)

49/,
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Costa:

e Btorage equipment = R 541 464

(Drawers, shelves & long epan)

- Hapdling equipment = R 188 850

¥ (3 off high level order pickers)

’ .~  GCost of Bullding =R 767 970

- NPV Operating =R 125 000

N SUY SYSTEM COST = RL 627 284
! 6.b.4 Specialized storage areas

1}  Decanted oil

Dimensions:
racking width)

i
|
i
‘\

al ~  Width = 4m (Multitiple of aisle +
i

- Longth = 8

- Height » 3m (min. clear headroom)

|
[
i
i
5 Cootar
J - Storage equipment = R 3 520
. / - Building =R 20 160
] SUB SYSTEM cost ~ R 23 680
|
a1
o
: 373001 507404
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Coste: i

-~ Btorage equipment =R 541 464

{Dravers, shelves & long span)

- Hsudling equipment = R 188 B50

(3 off high level order pickers)

.- Cost of Building =R 767 970
v - NEV Operating =R 125 000 . “h
SUB SYSTEM COST = Rl §23 284 B i

Gohob Specialized storage aress

i) Decanted oil

- Width = 4m (Mulvitiple of aisle +
. vacking width)

o
:
{
Dimenoions: l
i
i
1
|
|
{
- Length = 8m i

- Height = 3m (min, clear teadroom) I
Coats:
- Storage equipment =R 3 520

- Building “ R 20 160
SUB SYSTEM COST =R 23 680 o

373001 500440

Bl
ot PRI dol . By SR sl dows . Dl



- 50 =

ii) Gas storage

For the storage of gas a covered wire cage should

be provided:

- Width =L ém

o «  Lemgth =% L3m
“ - Height =% 2,5
A
o Approximate cost: .

= Structure = £ RS 500 :

Ty iii) Paint: Mapual picking - low level - long [

long span shelving. A
i Dimensions:
L
i - Width = 6n (Mulvitiple of aisle + }
;
racking wideh) ; ’
f - Length = 120
. - Heigth = 3m (win. clesr headroom)
Costs:
. - Storage equipwent =R 7 920
' - Building = R 45 360
SUB SYSTEM COS% = R 53 280
373001
s
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iv) Steel storage
" Complex handling & storage reguirements
, Dimensions:
- Width = 30m i
- Length = 30m
= Beight = 6m (min. clear headroom} ;
H . 5
Coste:
o - Storage equipment = R 99 000
; ~  Hendling equipment = Refer
Annexure A3 d(iv)
- Building = R567 000
; §UB SYSTEM COST = R666 00U
v)  Yard

¢
{

No special facllities need be provided,

6.5 Capacity check

I
. A storage and handling syetem must be able to cope with the peak )
throughput of the syatem, The peak wovements for each area are 1’“
7 1§
given in table 6.5 )
i ]
[ ]
373001 52f1.n |
B |
4
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TABLE 6.5 MOVEMENI PER STORES AREA

TTORES FERK PICKS PEAK RECE1E1S B
AREA PER MAN HOUR PER_MAN HOUR
Vaty heavy Teso than ouce per day 158 than once '
pex_day. e
Heavy 3 R
Tedium
small " 55 28 o
very small
Decanted oil - 1 1
T T Tdes than onee #
per day,
Palat 4
Gtael H z ’
Yard Less than once per day Less than once N
per day :

SIS

) Very heavy storage

The movemant in this area is very low and the overhead

crane will egsily cope wilh the throughput.

6.5.2 Heavy goods storage

The peak movement in this area is 4 movements par hour,

(3 out and 1 in). An industvial 1ift truck can cope

|
H
{
i
|
)
1
|
i

with 10 to 15 movements pet hour. An S/R machine can
cope with 30 movements per hour. Thue Eor all options
only one machine Ls nacessary, With only one 8/R
wachine however, a transfer car is necessary to

transfer this equipment between aisles. The txansfer
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car is approximately half the price of an S/R machine
but slows down the operation considerably and decreases

the relisbility of the system. In Shis particular

spplication there is no great cost advantage in using
only one wachine and therefore it is recommended that 2

machines be installed.

s
b

6.5.3 Manually pioked storage . B

Por a manually picked mezzanine storage area of the
dimensions given, each picker should be able to handle

27 movements per hour {this excludes the time taken to i
N identd.fy the item and establish its location code) thus
a minimum of 3 runners would be réquired ror this area

%o handle the peak of 83 movuments per hour.

An 8/R machine used in the power station store picking

operation should handle 35 movements per hour thus 3
machines are required to aope with the peak Shroughput "

of 83 movements,

A free path order pioker in the power station store
ploking opsration should handle 30 pleks per hour,

Thus 3 machlnes are required bo handle the peak

throughput of 83 movements.

373001 5470,
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6.5.4  Specialized storage

The total peak movement frem these areas is only 12 per

hour thus one runmer with the available equipment will

easily cope with the-peak throughput.

e 6.6 Total System Costs ‘
. )
i A
! In general it is desirable to choose the sui systems so aa to 15
L. winimaise the total system cost. In some cases though, mom ¢ost
Vol ! considerations could influence the decision and an option which :
N is more sxpemsive but which provides additional bemefits could be
~ 1 . .
“! used. This is especially true for cases where the difference in
! cost betweea systems is margimal, o
.o 6.6.1 Most ecomomical system
STORE ZONE EQUIPMENT cosT
! Very Heavy Overhead Crame/ Rl 049 672 i
. Floor ‘
»
s Heavy Swivel reach/ R 748 975 bl
7m racking ¢ !
: Hen-handled /R Machines/ RL 334 559
o1 9m racking
i 373001 55/...
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Specialized Various methods R 742 960 .
storage .
The total system cost will them bes w
@
= B3 876 366 . o
6.6,2 Moat egpensive aystem
STORE ZCHE EQUIPMENT COST
Very Eeavy Overhead crame/ R1 049 872 : {\‘
. i
Floor k
Heavy Purklift/ Rl 251 86 :
3m racking ‘
Han-handled Mezzanines/ <Rl 627 224
6,6 racking .
Specialized Various methods R 742 960 f .
Starage
The total system cost will them bet
- R 671 917 i )
56704 Lo




- . s . .
o S .
- 56 -
6.6.3 Coat to proyide the required volume uaing the present ! j
storage systems. i
STORE ZONE EQUIFMENT cost
‘
H
Vary Heavy Overhead crane/ Rl 049 872 v
Floot '
i ¢ oo
Heavy Fork lift/ RL 251 861 Vs

3m racking

Man~handled Concrete mezz/ R2 586 709

2,2m racking

sectionalized

!
Specialized Various methods R 742 960 [ '

storage

The total system cost will then be:

= RS 631 402

1o The difference between this and the most econcmical
i

system is RL 755 036 ox 31X. .

373001 5720440
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QENERAL NOTES ON COSTING

1. Costs which remain oonstant regardless of the

~ option chosen are not ipcluded in the costing. For

‘example fire proteoction equipment which 1s

generally dependent on the volume to be protected

and nob the. configurition,

i 2, Only equipment whichk is readily avallable on the

L E

P South African market has been considered. For
example in Europe sSome small parts S/R machine ?

@ aystaus are higher than 9m. This is considered mon

standard, and not readily available in 8.4, y
3. Labour costs have not been included in the

operating costs since the cholce of optiocn does :

rot necessarily reduce the number of employees as

this remains largely dependent on the operating

system.,

. j 6.7 Sensitivity analysis I
|

L The system cosbs were caleulated for a specific case and all )

.. component gosts were considered oonstant. However it has been
I polnted out that some of the data used in developing the system l

? i deseription was based on estimates, This applies especially to

H the projected volume of goods to be stored. Furthermore,

o oomponent costs will flucbuate over a peried of time, It is

cost 1s to these veriables and over what range thé chosen option .

remains the most eaonomical.

373001 587444
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& . tharefore hecessary to establish how sensitive the tobal system ’}
|
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6.7.1 H.avy parts storage

Senpitivity of option choice to the changes in

volume of goods. (graph 6.7.1 (i),

‘The graph showe that the swivel reach truck is the
cheapest option over & wvnall range close to the

projected volume of goods.

A change of 8% make the 5/R machine option the

most economical option.

However for volumes above the projected volume the
cost difference betwean the 2 optionms is minimal
and the decision as to which option should be used

will have to be based oa non cost consideratioms.

59/...
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GRAPH 6.7.1 (i) SENSITIVITY TO CHANGES IN
MATERIAL VOLUME (HEAVY PARTS)

HzACH
" SIVELEZATR
o S/R HACHTE

373001

HATERTAL VOLoms (w®)

Y

ii) Semsitivity of optlon choice to changes in . h

building cost (graph 6.7.1 (il)

The graph shows that the option chosen is not very '
sensitive to changes in the construction cost per
square metre of building., A change of 20% is
required before an alternative option le more
economival. The cost differences for ail but the

forklift option are minimal for most of the '

range.

60/.44
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GRAPH 6.7.1 (ii) SENSITIVITY TO CHANGES IN

BUILDING COST (HEAVY PARTS)
S BURILIFT
-
(CnsTanT VoL = 1180ud) il
. 1
- i
-
H 2 -
Lo REACH i
vt g 7 . ._,ﬁés/nmm k
E T IVELREAGE .
: &
B [
P
L A4 b \
. B ED 3 £ & 3 C e
4 | BUILDING COST (R/a?) P
H : . i !
- ‘
! !
B iii) Semsitivity of optiom choice changes in exchange

. rate.

. i Since a1l the equipment ia imported, any exchange
rate fluctuations would affect all options in a
similar way and thus not affect the choice. B
(NOTE: although some forklikft trucks are
. assembled in 8.A, most of the components sre

imported},

373001 61/, -
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6.7.2  Man-handled goods

i)  Sensitivity of option choice to chamges in volume

“of goeds storved. (Graph 6.7.2 (ii). ’

The graph shows that the 8/R option iz the =

cheapest over a broad range and the choice of .
option is pot semsitive to fluctwativas in velume

to be stored. A change in volume of 61% must take

place before an alternative option iz more

économical,

GRAPH 6.7.2 (i) SENSITIVITY T0 CHANGES IN VOLUME ! g

(SMALL PARTS) P |

R

rreg_pasa

oRoe DICKRs!
[

MATERIAL YoLOME (=) <

373001 62/140 “
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The graph ehows that a:change in the cost per

aquare metre has virtwally no effect on the opti.m

chosen. A chaage of 94 iu the cost per sgusre ;

‘metre must occur befire an alternative option is

more economical.

GRAYH 6,7.2(ii)

i

SENSITYVITY TO CBANGES IN (

FNILDING COST (SMALL PARTS)
! 3 -

)
H

I
"
o
et
e

=

373001

BUILDING

S0,
cosT (R/u?)

LN

[ <
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iii) Sensitivity of option choice to changes in

excharge rates and cost of equipment. (Graph

6.7.2(ii).

All equipment costs given were established for the

2nd qusrter of 1985 in order to facilitate

comparison of alternative options,

In the period April 1985 to December 1986 the
exhange rate has fluctuated widely. This

fluctuation will affect the cost of imported goods -

more than locally items, It is i

important t6 establish what affect an exchange j

N rate Fluctuation will have ou the choied of N
i option. The $/R machines and free path order
: pickers are imported machines and so their price P

will be d by exch rate fluctuati but i

since the mezzauine is locally produced, ita price

would not be affected.

. On the graph 6.7.2(1i) three lines are shows for

5/R machines at various prices. The line fox the e

b 8/K machine costing R50 000 corresponds to the
gl exchange rate at April 1985 (R-1,59180M)), The H
1ine for the 3/R machine costing R75 000
corrésponds to the exchange rate at Ockober 1985
(R=0,9979DPM). The line for the 8/R machine
costing R90 000 corvesponds to an exchange rate of

{R=0,8316DM) ,

373001 64/...
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7. RECOMMENLATIONS

principles i~

373001

- 64 -
Only the line correaponding to the April cost of a
free path order picker is shown on the graph since

it is also an impor‘ed machine subject to exchange

“rate fluctuations and will remain proportlonally

more expensive than the S/R machine, In all cases
therefore, the free path machine can never become

the chearer option.

From the graphs we see that even with the exchange
rate fluctuatious the cost of the 8/R machine
option is well below the mezzamine option at the
projectad volume and this volume needs to be
veduced by 32% before the mezzanine option becomes

cheaper.

Tt is recommended that the storage facilities at future coal fired

power stakbions in South Africa be designed according to the following

i)  The most cost effective system wption (Refer 6.6) be chosen
except where substancial reasons against Afiiﬁ.nt the time of
system selection.

1i) Power Station stores systems be developeéd according to the
gpecifications laid dewn in section 6.4 uslag & “systema
approach” to new disigns.

iii) The power atatiorn atorage and handling system be provided as per
section 6.4 comprising:
~ 3 of 8/ machines to 9m (Small parts picking)

- Bwivel reach truck to 8m (Heavy parts handling)

B
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- Overhesd crane (Very hesvy parts handling)

- Separate zoues for gpecialized atorage suly where

necessary.

iv) The fipal stores facility, vather than several temporary

buildings, should be provided at £ 2 years before first set

- ,q ) commissioning.

e H v) The power station store be desigmed on & modular basis where the
£irst module accommodates 10 years growth and the second medule N
. the remaining growth until decomnissioning, ‘

H vi) The actual stock growth be womitored during the first 10 years of
' ) & power station’s life inm order to accurately proj st the storage .
requirements up to decommissioming. :
" vii) The projected growth Tate (5.3) and stock volumes (6.1.1 a) be .
o used initially as a basis to determine the size of future pover i

station stores.

viii) "Open steel” rack supyorted mezzanites be used in future stores

in to 1

ix) Internal walls to a store are to be avoided in future desigas,

i.e, don’t provide unmecessary storage cells.
%) All future stoves are designed to suit the chosen equipment and

N requirements of the store.
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. ANNEXURE A3
CALCULATION OF WAREHOUSE DIMENSIONS, HANDLING CAPACITY AND
INITIAL INVESTMENT COSTS.
Very heavy ejulpment bay (Heavy plamt).

Volume to be stored =  1745a%

oy

Ares utilisation index = 0,6
Storsge helght = 2,3m

Floor ares required = 1245
0,6x2,3
= 1 2642

If 24m span crane is weed the run would be 53m.

Sub system building dimensic-

For an overhead crame area, a 2 to 1 length to width ratio is usually
considered economical.

Width = 24m
Length = 5im
Helght = §,5m (Yo bottom of crate beam)

The sub system cost would then be: :

- cost of handliny equipment
40t crane = R190 000
- cost of building
1 272n2 @ R676/m? = RE59 872
SUB SYSTEM COST = RI 049 872
Heavy equipment buy (Light plamt)

[¢3] Option 1: Forklift truck (Not high level picking
comparitive use only),

~ volume of goods - 1190m3
- storage height =
~ area utilisation = 3

= rack volume utilisation = 50%
Rack volume required = 2 380m3

Floor area required = 2380
5 36%

= 1653

e R A e L el ..t T



ANNEXURE A3
Sub system building * snsiona:

Por a forklift truck rhe width of ome aiale plus
racking is 6050am.

Thus the width should be approvimately a multiple of this.

5 aislea = 30,25m .. use 3lm wide.

Width = 3lm
leagth = 53n
Height = 5m min clear headroom

The sub system cost would be:
- cost of storage equipment

b 1643m2 x R65/m® 270,36 Y= R93 771 i
0,41 :

- cost of handling equipment
1,5 ton fork lift = R27 000 .

., - cost of building

- ! 1 643m2 @ R630/u? = R 035 090
SUB SYSTEM COST = R1 155 761

1 o . {11) Option 2: 2 way reach truck

1 ! - volume of goods » 119003 I
i - storage height a  m
o« - area utilisation - 412
- Rack volume utilisation = S50% :

Rack volume required = 2 380m3

Floor area required = 2380
0,417

e = gigu?

Sub eystan building dimensions:

. The width of one ainle plus racking for a 2-way reach truck is
5180om. Thus the width of the building should be approximately 4
multiple of this. .

. . 3 alsles = 15,45m ', use l6m.
Width = l6m

Length = 52m
Height » 8m min clear headroom.

4 306 nobe ab 5:fhet
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ANNEXURE A3
The sub system costs would be:
= cost of storage equipment
832m? @ R105/n = R8T 360
- cost of hendling equipment
1,5t 2 way reach truck = 243 000
- cost of building
832m? @ R$30/n? = R524 160
SUB SYSTEM COST = R654 520

(11i) Option 3 Swivel teach truck

- volume of goods = 1190m3
- storage height = 8m
- area utilisation = 50%
- rack volume utilisation = 50%

Rack volume required = 2 380m3

Tloor ares Tequired = _2380
0, 5%8

« 595n2
Sub system building dimensions:

The width of one alele plus racking for a swivel reach
truck is 4250mm.

{NOTE: At this widthk guide rails at the base of the racks are
fequired), Thus the width of the building should be approximately
a oultiple of this,
3 aiples = 12,75m  .uee 13m

width « Lim

length = 46t

helght = 92 min clear hesdroovn
The sub system cost would be:
- cost of storage equipment

398m2x mos/mzx(ozso B x(]_ +)" RB9 335
0,5 /(6

- cost of handling equipment
1,5t swivel reach fruck = R100 000

guide rails, 136n @ R50/m = R 900

¥Sae noto ab 5.1 1
+ cost ad)usteent for ~ac bt
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ANNEXURE A3

- cost of bullding

598a2 @ 8630/ml = R376 740
SUB SYSTEM COST = R572 975

(iv) Option 4: $/R wmachine

volume of goods = 1190n%
storage height = 9m

area utilisation =~ 60%

rack volume utilisation = 50%

Rack volume required = 2 380 In

Floor area requized = 2380
R B T, 6x9

= 441m?
Sub systam tuilding dimensions:
The width of one alsle plus racking for a t1/2 ton S/R machime is i
. . 4050mm. Thus the width of the building ehould be approximately
7N ’ equal to a multiple of this.

2 alsles = 8,1m ,.use 8,5m

. width = 8,5 L
. v length = 52w ;!
- height = 10= min clear headroom. . I
i The sub system costs would ba: :
b - cdst of atorage equipment
442 x R105/n? x( 0,6 #\x8 +) = R90 556 ’
0,41 ) (%
- cost of handling equipment g ‘
B 2 off 1,5 ton 5/R machines = R300 000
. 104n support rail @ R203/m = R21 112

. - cost of building
442m? @ R630/n? = R278 460

! ' SUB SYSTEM COST = R690 128

#500 nobe at 5.14.1
t t cost adjustment fer rack ht.
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ANNEXIRE A3

Bay for man handled goods

W

Option i Mamsal handling on mezzauines,

The type of mezzanine used has a najor impact on the cost of the
systen. The most economical type of mezzanine, from both the
material coat point of view and space veilisation is the rack
supported mezzanine. Thus only this system will be considered.

- volume of goods = 1 7llm3(Long span + skelves + drawexs)
- storage height = 6,6m
- area utilisation = 41%

- rack volume utilisation = 50% (shelves)
- rack volume utilisation = 75% (drawers)

Rack volume required

For very small components the rack volume utilisation acheived
when drawers are used 1s 3 times better than the rack volume
utilisation achleved when steel shelves are usad, The cost of
drawars is twice that of shelving for the same rack volume.
However since only 1/3 of the rack volume is required if drawers
are used, the drawer aystem is the most ecomomical. A ra
volume utilisation of 75X can be achieved Lf drawers are used.

Rack volume required:

shelves = 1685m3 (long span + std, steel)
3

S
! = 3 370m3
dravers = 26m3
6,75 =35

Total = 3 405m3
Ground floor aréa vequired (with 2 levels of mezzanine sbove
f.e. 3 % 2,2m high tiers of racking) = 3 405
0,41x86,6
= 1 256m?
Sub system building dimemsions:
The width of one aisle plus racking for a small parts pick area
is 2m. Thus the building width should be approximately equal to
a multiple of this.
12 aisles = 24m
width = Zém
length = 5z .
height = 7,6m min clear headroom
The sub system cost would be

- cost of storage equipment

RN
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ANNEXURE A3
long spen shelving = 7¢n? x § levels x R110/m? = R258 390

steel shelving = 46202 x 3 levels x R190/m2 = R263 340

drawers = 13u2 x 3 levels x R506/m? = RIS 734
- cost of mezzanine

2 levels v 1248 m2 x R120/p? = R299 520

s e

- cost of milding

i

: 1246u? A R630/m? = R786 240

SUB SYSTEM COST = R1 627 224

(i1)  Option 2. Manusl hamdling on light duty S/R machine.

! - Volume of goods = 1 71im® (Long span + shelves + drawers)
storage height = 9m ;
area utilisation = 48% X
. rack volume utilisation = 50% (shelves

. rack volume utilisation = 75% (dravers)

[N}

- l Rack volume requived = 3 405m3

Floor ares requized = _3405
. V

f

(

|

i « 7882

i

% Sub system building dimensions

The width of one alsle for an S/R machive of this type plus the ,
width of racking is 2100mm. Thus the building tddth should be

approximately a multiple of this.

5 aisles = 10,5m ,‘.use lim E

Width = 1ln

length = 7ln

hedght = 10w nin clear headroom
b The sub system costa would be

- cost of storage equipment .
(see option | for calculation)

- ~ R54L 464
- cost of handling equipment
3 off 300kg S/R machines = R150 000 .
3550 rail & conductor @ R203/m = R7Z 065 .
Tranafer car = R25 000

547003
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ANNEXURE 43
- cost of building
781m% @ R630/m? = R492 030

SUB SYSTEM COST = R1 280 559

(411) Option 3. Manusl handiing of a free path order picking machime

wolume of goods » 1 71lmd

storage height = 7m

area utilisatlon = 40%

vack volume utilisatien = 50% (shelves)
rack volume utilisacion = 752 (drawers)

IEEER

i Rack volume required = 3 405m%

Floor area required = 3 405
i Ny

=1 216u?
Sub system bullding dimensions

The widtl of one alsle plus racking for a free path order picker

- - 15 2500mm. Thus the building width should be approximately o
! N multiple of this. |
B
L 9 alsles » 22,5 .. use 23m ;
, width = 2% . .
length = 53m

eight = 8n min clesr headroom . '
The sub system costs would be:
- cost of gtarage squipment
(see option 1 for caleulation) = R541 464
f - coat of handling equipment . .
3 off highlevel order plckers = R165 000
. 477m of guide rall @ R50/m = R23 850
- cost of building N
1 219u2 @ R630/0% = R767 970
SUB SYSTEM COST = RI 498 284
() Specialized storage areas

(1) Dacanted oil, Manual pilcking = low level =~ drum racking and long
span shalving.

volume of goods stored = 15u3
storage hedght = 2,2m -
area utilisation = 43%

réek volume utilisation = 50%

taaa
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ANNEXURE A3
Rack volume required = 30m3

Ploor area required = _ 30
T4z, L

- 32

Sub system building dipensions !

The width of one aisle plus racking is 2 000mm. Thus the i
building wideh should bo approximetely a multiple of shis. (For =
! . this type of picking, Rallywist (") suggests that the length to o
width roilg should be 1:1 to 2:1 as & rule of thumb). i

2 alsles = 4m
width = 4o

length = 8m
height = 3m mln clesr headrocm

The sub system cogt would be.
™ ¢ - cost & storage equipment i

3202 x R110/u? = R3 520

N - cost, of bullding

3n? @ R630/w® = R20 160

SUB SYSTEM COST = R23 680
(11)  Gss storage: Menual picking -low level - on ground storage.

For the storage of gas a coverad wire cage phould be provided.
The cost of this is ainiwal and will ucr be included in the zotal
system cost. A cage of approximately 76m? should te provided well
away from the main storse building.

(431) Paint : Manual picking-lowleval-long span shelvisg.

volume nf goods stored = 38m3
storage height a 2,51
area utilisation = 437
rack volume utilisation= 50%

trr

Rack volume required = 76a3

. Floor area revuired w 76
: 0743:7,5

= 71m?
Sub aystem buflding dimensions.
The width of one alsle plus racking for manually »lcked long span

shelving is 2 000 mm. Thus the building width should be a
mueltiple of this.

‘ 547003
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ANNEXURE A3
3 aisles = 6m
width = 6m

legth = i2m
height » 3o min clear hesdroom

The sub system cost would be:

{iv)

- cost of storage equipment

72m? x R110/m? = R7 920

- cost of building

7202 @ R630 = R45 360

SYSTEM COST = R 53 280

Steel storage. Complex handling and storage requirements.

- volume of goods stored = 1 013ad ’

- storage height = 2,5m

- ares utilimation = BOX*

- Tack volume utilisation = 0,75%

* (It was found that with a good layout in this section of the
store, good area and rack volume utilisation figures were
easily obtained at the 3 representative stores.)

Rack volume required » 1 35im3

Floor area reguired = 1351
7,60x2,5

= 90102

Sub system bullding dimensions
Since the major portion of stock in this area is boiler tubing
and this tubing is generally in lengths of 8 to 10m the best
layout for this area is a block of racking 10m deep either pide
of a 10m wide gangway.

width = 30m

length = 30m

height = 6m win clesr headroom
The sub system costs would be
- cost of storage aquipment
A range of stovage equipment will have to be used hut the cost of
long epsn shelving will be used as an avaexage figure for costing
purposes.

900u? x R110/m? = R99 000

- cost of handling equipment
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ANNEXURE A3

¥he steel store should, Lf possible, be placed in an extension of
the heavy plant bsy and close to the light plant bay so that the
guods can be handled by the overhead crame and the industrial
truck gerving the light plant bay. If this is not pogsible a
suall (3 ton) overhead crane would have to be provided over the
plate storage in the steel store. The cost of a small crane
would vary greatly with changes in span and run but generally is
very low (ome to two thousand rand) in comparison with other
handling equipment in this report and since it does not affect
decision making it is felt that an estimated cost is not
necessary.

- cost of building
900m2 x R630/m? = R$67 000

SUB SYSTEM COST = R666 000
Yard
Volume of goods to.be stored = 4 175m3
area requized = 10 980a?
In general no special facilities need be provided for yard
storage. However this is dependent on the soil and drainage

characteristics of the specific store site and the requirements
will have to be established for each store.
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ANREXURE AY i
OPERATING l0STS ;

srating cost comparisen of altermative options.

uhiy costa which differ significantly deperding on which option is used will be
considered, The real cost of capital was bonsidered to be 5% in accordange with :
the "EZoonomia parameters meme dd 17.10,85, (Escom Internal). i

[ (a)  Heavy plant storage ;

i A 10 year life is used for the industrial 1ift trucks and a 30 year o
f iife for the 5/F machines. 4

i (1) Porklift truck ..

3
NPV of maintenance coat over 30 years ‘;
= B69 000 H

NPV of replacement cost over 30 years i
assuning a 10 year life (l.e. 2 peplacements)
= 0

T NPV of oparating costs are thus
. = R96 000
(41) - Reavh truck

NPY of replacement cost over 30 years
agsuming & 10 year life !
42 000

§

i . NPV of maintenance cost over 30 years )
{ 9 000

{

1

{

NPV of operating costs are thus « |
i = R111 000
i (444} Hwivel reach

XPV of maintenance cost over 30 years
= R77 000

NPV of replacement cost over 30 years
assuning & 10 year life
9 D00

NPV of operating acsta are thus
= RI76 000

(4v)  S/R machine

NPV of maintendnce costs over 30 years

T = 92 000 4
S4T004
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ANNEXURE Aé i :

No replacement cost since has a life of 30 years. i

NPV of aperating costs are thus
= R92 000

t
HManhandled goods i
(1) Mezzanine i
!

The maintenance cost associated with mezganines is
negligible.

Thexe will be no need for replacement within a 30 year
period, H

{14} S/R machine

NPV of the maintenance cost over & period of 30 years.

= R34 000

No replacement of equipment will be tecessary in the 30 year
life.

NPV of operating costs = RS54 000
(141) Pree path order picker
NPY of the maintenance cost over u period of 30 years
~ 71 000
NBY of ~rlacement costs assuming a life of 10 years.
= B54 000
NPV of operating costs = RI2S 000
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ANNEXURE A6

ADVANTAGES & DLSADVANTAGE OF §/R MACHINES

Advantages: ) |

(1) Make better use of existing space eliminating need for additional H
space or new building.

| (11) Keep cost of new building construction to a minimum, i
i (411) Move efficient use of maapower increases productivity.
‘: (iv) Cut time needed for supervieiom, B
(¥)  Reduce or eliminate damage to material stoted.
§ (v1) Beduce the amount of present materdal handling. |
(vi1) OGut mainterance costs of system compared to conventional eguipment.
i (vii1) Reduced pilterage

& T {ix) More efficient handling of material to and from storage area.

(x) More effective inapaction of materisl.

T
i
*
%

; (xi) Reduced customer waiting time. i

(x41) Smoother operation.

Conventional order picking
atores have goods located
elther over a wide area on a
aingle storey or on a number
of mezzanine floors.

1 O Ooin kg Bicon

It wost cases, the pedestrian
picker has long distances to
covar on foot und steps to
eldmb, Other factors which
raduce efficiéncy include the i
difficulty of working in

confined positions requiring

stooping ox stretching, or om
unsteady iidders.

T T T,

547005
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ANNEXURE A6

Far greater operational

efficiency can be achieved by

using §/R order picking

- machines, In the shortest i

= - time the stores perscn is

. by the machine to
any required compartment by
simultaneous horizomtal and
vertical movement of the

k N cabin.
o . -
( g i - The §/R machine facilitates ¢

i : fast multi-live order
. assembly or vetrieval of
mfhlmwmw'mvlﬁ-w' several orders on one cycle,

However picking one single
line order per cycle is still
75% faster than the present
manual pick method.

7 : (b)  Disadvantages:

[$3] Some inflexibility.

(11)  Pairly accurate racking required. :

H
(i11) Adsle bound machines. !

e it

(4v) Timited local supply. i

(¢2] Demands proper locality coding. H )

547005 i
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ANNEXURE A6
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ANNEXURE A7

SCHEMATIC OF RECOMMENDED SYSTEM

" STORAGE 0P VERY WEAVY PARTS

FARROY AISLE TRUCK FOR 1}

HEAVY PALLETISED PARTS
AND BULKLOADS.
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ANNEXURE A9

TYPICAL HIGH RISE INSTALLATIONS

Installation at Iscor showing high vise shelving/drawer system for small
parts storage.

| REPRODUGED BY COUATESY OF ISGDR, NEWCASTLE.




TYPICAL HIGH RISE INSTALLATIONS

Small mechanical spares storsge.
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ANNEXURE A9

TYRICAL HIGH RISE INSTALLATIONS

{ Order picker in maln store, Demsg, Bokshurg.

|

ot !

Pl P tadh O . |
Instaliation in engineering industry similar to Demag's own facilitles at ;
Boksburg. H
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ANNEXURE A9

TYPICAL RIGH R15E INSTALLATIONS

Order picking of motor vehicle parts, Volvo.




ANNEXURE A9 B

TYPICAL HIGH RISE IHSYALLATIONS " :
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: Installation in electrical anglneering tndustry (Europe). i :
4 Storing small companents in tote hina.
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South Alrica's national power utility,
Escom, has undergone a radical testruc-
furing since 1985 which es changed
the character of the orgenisation. in-
creasingly, the company's focus Is on lis
customers (with Intense concern given
to holding down tarlff rlses), on
developing its personniel and on Its
‘roader responsibiliies to the com-
munity.

Today, Escot is belng run as a
meritocracy rather than a buresuctady,
and it measures its success In business

=

terms. , the supply of efec:
ity ie not seen exclusively a1 a
business, with the objeciive of makifig
profits, but as a vehicle to create pros-
parity and o ralse hving standards
SA as 1 whole,

“Though }t operates under an Act of
Parlament, Escom Is not a slate-owned

‘rargoration but an (wdepmdv.m salf

{inancing,

departments,
speciallst knowledge,

“Esgom recelves no money from the
state,” says chairman John Maree. “We
have to cperate effictently for the good
of the courdry, We take the strang view
that if we do our job badly it will affect
the econom) adversely. ¥ we do it well,
It can asslst the South African mining
and manufactuting. industrlas to main-
tain thelr corppetltiveness.”

hus the prime ntisslon of Escom ls

“to safisly the eldctricily needs of
customers In the most cost-effective
way, sublect o resourte tonsiraints and
the natlonal interest.” But there & a
broader misslon to use the organt-
sation’s expertise, capacity and
resources to benefit the whole southern
Alrican region, without regard to
polttical boundarles. Escorn sees elec-
tricty s » way of achleving soclal and’

whate purpose is to supolt the wanaw'e
e\ucmc\ty néads n tho os cost
elféetive way — subject to resource con-
straints and the national interest,

The Management Board of Escom
answerable to and mppolnted by the
Elecirielty Council. This s a non-
executlve body appolnted by the
Minister of Economic Affairs and

- Technelogy which Is responsible for

policy, the setting of objectives, plan-
hing and control, The Councll eom-«
ptiges representatives of major electrt-
cty consumers and key government

economic di

all chosen for thetr

A

Changing face of power

Escom is emerging from its remodelling process with a new personality

* Maree: raising efficiency levels

cleney and infiovation, and has enhanc-
ed the qoality of communication

f Esgomy
has been changed at twa levels. As
already mentioned, the contre! system
&t the top has been changed so that it is
highly responsive to consumer needs.
The "Councll and the Management
Board operat¢ In close harmony and
have a sound rélationship.

At a lower level, management control
has been decaptralised with the
establishment of 52 strategic business
unlts, cach with s own suppott system
and area of control. This kas had an
immediale impact on management effi-
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Ancther fattsr improving com-
murication has been the flattening of
the réporing structure. The previou:
middle level has been dishanded, and
nciv the lines of communication from
!he lowest levels of the otganisation

o top management have been con
slderahly shortened.

Good communications are alded\(ul‘m

ther by a new performance mansges: ..

ment system zt the top levels which,
talls jolnt objective-setiing and goal set;
ting for the year shead, with regular
reviews, Individual per!ormance has lm-
proved, and the demand (s cotalng
from the organisation 1o imiplement the
system at lower levels.

“A systemn which forces the superlor
and his subordinates to communicate

will aceelerate this culture change,” says -

levez,
Maling fundamentsl cultral changes
to 50 large an organisation cannot be ac-
complished overnight. It takes time for
the new philossphles to permeate
through all levels, Initlat plans t6 reduce
the size of the head office structure are
now golng to take lenger fiian originally
enviseged, This required that some
head offlce functions would be devoly-
ed on ta the shoulders of the SBUS, and
will have to walt until the uais a teady
fo take on addlitional functions,
Howaver, a heartening development
1s that for the fiist timé the top manag2-
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ment teams of the three main line func-
fions — geheration, distiibution and
engineeting — are devising strategies
and programmes and holding seminars
to lock at how they can enirench the
new culture and gat the message actoss
to people of other language groups.
Language problems, cuityre problems
and perception problems tend to inten
slfy as one maves to lower levels in an
arganisation.

‘Although Escom Is tha sole suppller
of electriclty to most of 8A, It Is never-
theless keenly responsive 1o market
forces. “The tofal thrust of the manage-
ment team and the couneil I to do their
job effectively so that the organisation
can supply power as cheaply &s possi-
ble." says Meree. “There are people on
out councll who represent the con-
sumer or the major consumer bodles,
and they watch our cosis and tariffs
Haanly.”

‘While the members of the councll are
state . appointees, they operate in
dependently, and they don't refer thelr
detisions back 1o the state, Their constt-
tuencies are the consumer bodies they
represent, whereas the constitueicy of
state cornesations is the government.

com can supply all the needs that
SA may have for the foreseeable luture.
“Elgetricity is not going to be 3 imiting
factor In our grovsth,” says Maree, "We
have good generating capacity, with
new and very efficient power statlons
coming on strearn, Our maln transmis-
sion factlitles are good. Our national
hetwork s Iy good condition. We can
supply Yulk power to anybody who

nfs it

Because Egcom has had such Im-
mense growth in recent yeats {unlfke
the rest of the world) it bas been expan.
ding ts generating capacity very ropidly,
Dower stations under construction at the
rmornient will Increase capacily by 60%.
The resalt ls that its generaiing faciliies
are extrestely fodern. "1t {5 state of the
att,” says Marea, “For this century [
would say that our faclilles are as
modern as any ln the wastern watld,
We are achieving 78% availability,
which is highe than the world standard
of 77%, A station like Matla runs at
0%

And eille growth has slowed con-
siderably in the lact three years, It ts ex-
pecied lo conilnue at Its current 4%-5%
1 year, a not-nsigniticant rate by world
standards, wih a lead time of 6-7 yeots
tn the consruction of conveniional
power satlans, and 10 yeats for a
nuckat station, the corpotation wil
have o start committing new plant in

Eonatns 2 Financn Wook Coryorate Profio. Datoher 14
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The utban townshlp electrification
programme now being planned will not
have a dramatic impact on demand
growth, pattlcularly In the early stages.

e whole programme for the first 60
townships will vequire a third of the
power of a single blg power station, But
in 20 or 30 years’ time, when the ripple
effects of devel of

there was an Inltial scepticlsm,” says
Meree, “But we told each sirateglc
business unlt to ldentify the
achlevements in its organisation, and
we have discovered that thers are un-
sung people doing exceptional work
within the organisation, Each SBU
made Its own awards, and the best of
these came through to a head office
function for at the top.

home tndustrles, tnereased use of ap-
pliances) have made themselves felt,
the impact could be significant,

The programmes designed to im-
prove internal efficiancy have only Just
got off the ground, but thelr success has
been clearly demonstrated,

hen we inatituted the Managers
Awards and Chalrman's Awards to
recognise achievemenl, In many areas

There was remendous enthusiasm, and
a great deal of pride on the part of those

recagnised.

“We set Escorn on a new road to
become an efficlent professionally
managed organisation where people
progidss by merlt, | think we have cofe
along way down ihat road. There Is still
a long way to go, but the caravan is
moving.”

People power

Escom today Is an equal opportunity
employer, committed to advancement
purely on merit regardless of the sex or
colour of the Indlvidual. With 57 00C
people an ts payrall, s policies zre
bound to have a major Impact,

“Ihe corporation has proceeded caus
tiously, negotiating with the trade
unions involved, and hos established
parity for 32 000 employees in the
course of the past year.

Because of established practice and
vested interests on the one side, and
trade nnlon pressures on the other, haw-
ever, achleving this s  lot more complex
ihan wauld appear at firsl sight.

wTha first Issue 18 lo establish parlty
of yemuneratiors and of conditions of
service,” says Dr George Lindeque,
general manager (human resotirees).
“Parily af conditions was the easler patl,
Escom has an open pension fund, and
all race groups can apply for the same
housing assistance. As far as salades

Power station workers; no bors on

advancement

and wages are concerned, §au heve to
identify those Individuals who graltfy
for parity.

“Thew « dserimination betiaen
professionals. bt there do tend to be
differences betieen non-professional
categoties of staff, and these have to
bt cottected.” Thus if an employee has
proved his competence at a ob, tegard-
less of his qualifications, he can acquire
salary purity with a white person doing
the same job. Achievinz oquality of
opporturity Is not & passive operation,
Lindeque notes. “It has to be deve-
lopad. We have to unfreeze the organt-
sation,” he says. “We will not be satis-
fied to establish tokenism, On the other
hand, we don't heve an affirmative
acion programme, and we don't want
to create facades, We want to be come
a meritocracy. We have to balance and
manage our equal apportuolty pro-

me.”

gramime,
11 1s @ Yow profie programme which
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alms to avold trampling on suscep-
ubiliies or heightening emotionz, It
sacks to strike a reasonable balance
between. black expectations and en-
trenched minotity rights,

“But the burning lssues are not only
Toliet factiitles or recreation taoms," says
Lindeque. “They are opening up career
paths and establishing equity between
the haves and have-nots In our organi-

In tandem with this, Escom must
actively pursue its educatlon and train-
Ing programme to ensure that people
have the opportunity the achleve the
qualiications and skills necessary to
allow advancement, Career deyelop.
ment s the responslbilty of the
employee himself, but Escom has the
rasponalbility «w provide the develop.
ment and training resources.

The employee, In consultation with
hi superlor, can choose what skills
hé needs for his advancement and then
work towards achleving them, All these
programmes are “line-diven” — line
managers must see that thelr personnel
are: balng developed. The approach fo
training and development Is holistic
or systematlc, in that ench =y, ¢ -
supports the others,

The programmes are under the
general guidance of a special training
task force. Among s responsibiiities is
to ensure that tha tralning s done to st
the requirements of the organisation,
and to move towards the idesl of &
marlioracy,

in all, Escom supports 2 000 learners
~ 800 apprentices, 500 leansar techni-
elans, 375 graduates in rain ng, and
600 bursars at any one e at varlous

Wit 04 woplications a

to the agreed over-riding objective
of the team, The setting of team and
individual goals is negotiated in 2 par-
tlclpative process, bul the “contratts”
are in wrltten form and are formally
reviewed every three munths.

Having egreed thern, each indivi-
dual’s responsibllity s 1o estabiish what
competencies {knowledge and skills
Identified by means of a speclal diag-
nostic procedure) are needed to deljver
the required results.

Bscom's obligation, on the other
hand, 1s to provide the support and
training which will enable she individual
to aequire the competencies. il aives
the individual a menu of learning
opportunities from which to choose,
Fundamentally, though, the individual
accepls responsibllity for hs owm
development.

“The process Is a flexthle one," says
Van der Merwe. “The contracts can be
renegotiated if jts objectives turn out to
be unrealistic. But once a contrazt has
been agreed upon, Individuals are ex-
pected lo perform.” Salary increments
depand on performance, and act as
signals acknowledging achlevement,
Thean dgmals il vary according to

Spreading

Electricity In the home is stlll a dream
for most of SA's blacks, an estimated
20m-22m of whom ate without It
despite progress In electrifying major
townships like Soweto,

om belleves that the fastest, most
way of Improving the

year for 100 bursaries, *# standard of
thase selected is high.

Last year's privnty at Escomr the
decentralisation of management, tias
glven way this year to the next phase,
whlc:i will focus on manpower devalop-
ment.

The core of this programme Is a per-
formance management system (PMS)
which puts Escom. at the cutiing edge
of menagetent thinking nternationally,
says Louls van der Merwe, manager
respongible for management perfor.
mance and development,

The central principle of the process
is that of shared responsibility for the
individual's performance arid dovelop-
ment, with a system of goalsetting
which focuses on outpis
for excellence and Indles h
employes makes a “cont . suh his
team leader, specifying his contrbution

4

quallly of life In SA Is o extend the use
of electriety ta the homes of all lts

people.
This will reduce the cost of energy to

Township life: tough without
elactriclly

whether the Individual met his targets,
exceeded them, came close o1 izli badly
shott, And axceptionally poor parior.
mance could lead to dismlssal,

What makes the PMS wotk? Strong
leadership from the top has been a
eritical element In the success of the
new approach, Where the system has
failed overseas, It has been because this
element was lacking, says Van der
Merwe. Implementation of the PMS
started with the 150 top managers In the
organisallon, This year, the system Is
being cascaded down to the next layer
of 1500 mlddle managers,

Another factor in its success has been
the close link with remuneration, Very
few performance systems elsewhese
have bedn linked to pay as directly.
Equally important Is the participative
process, “A superior does not hand
down objectives to his subordinates but
negotlates them,” says Van der Merwe.
“In this way a shared vision is created
for the fulure of the organisation. We
create a picture that people can strive
for. As you get Into this process you
find a new psychology taking hold, Like
a top athlete Is taught to do, people
begin to see themselves winning.”

the light

the average black famlly. The dominant
source of futel at present {particulatly in
wital areas} i wood, which is censumed
at a rate of 12m-14m tons a year,
denuding woodlands, destroying treé
cover and polluting the atmosphare.
This & fallowed in Imporiance by cosl,
dung {In rursl aveas), paraffin, candles
and gas,

But the dliernative fuels aré aspen-
sive, Paraffin costs nine 1imes as much
as dlentrieity, candles four times e
much and coal twice as much. In addl
Hon to reduciag energy corts, a switch
to elecirieity enhances the sarning
potentlal of a bluck family, [t makes
possible the development of home Ine
dusiies, and improves study canditions
fot students used to reading by the in-
adaguate light of 2 candle

The convenience of a b .t bath at the
turn of a tap will be a new axparlence
for most blacks. More impottant though
are the health advantages detlved from
veduced pollution, Proper sewage
distiosal {which tequires electrical
Ppumps), improved hyglene and the
easy ablllty to bol drinking water,

Not only doss electrifieation imprave
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the quality of life immeasurably for biack
members of our soclety, but it offers the
apportunity for increased employment
opportunlies through the developtment
of home or focal industries,” says chief
executlve fan McRae, “Once you go
down-that road you start ta create other
growth potentlal for the electricity sup-
Py industry and for appiiance sales, in-
creased use of elechrc sewing machines
and powet tools in tum spins off into
sa\eikvf textiles, bullding materals and
e lke."

So whils Escom sees a soclal respon-
sibllity element In this programme, it
also sees It as a means of stmulating
wconomic growth, “Urbanisation is a
fact of He in SA," says McRae, “We will
nut stop the movement of people Into
towns and cltles, so we must leatn to
manage It.”

The major chstacie preventlng this
transformation is the cost of reticulation
and installation, which works out at
about RZ 400 per stand using conven-
tonal Western standards. But Escom
Tas devised ways of reducing these
sosts by balf, to R1 160 per stand, using
appropriate technology ¢ather then the
excessively high shndyards of Westerr:
technalggy tiow enforced,

Present ipractice, for example,
favours underground sabling, miniature
substations.ad indlvidual house * eter-
ing. While thse practizes might be ap-
propriate to SA's sophisticated First
World compotient, they impose von-
straints i the ferm of costs, planning
and resources forboth construction and
matntenance, Utbari and rural aress
can be rapidly and relatively cheaply
electilfled using aerial coiduciars,
poliiimounted transformers and prepald
Ietering systems.

Methods of wiring homes should also

d. The i

McRae: powerful vision

estmated R700m that would normally
be needes

Before it can get off the ground,
however, local authoritles must discard
unnecessary regulations and "
and accept the need for 5
plementation of the pruposaki.

‘The scheme also requlres
ment — and money — from Gus

miand, local authorlties, RSCs, develop-

ment aid agencies and foundatiars, Not
even overseas financing has been ruled
out, though it cbviously will not be
readlly avaliaile, Finally, the users
themselves will ultimately have to make
a contrioution. Escom plans to act as the
catelyat for and driving fotce behind the
schewe,

“The Initial response to the township
electrification  programme has been
positive, and McRee Is confident the
monay needed will be forthéomlng, “I
believe that If you have a clear goal the
money will come,” he says, But li is Im-
portant that the Intermediaries — the

h o

e,
mathod gosts thousands of rands, But &
single connection box could be provid.
ad to aach hore, allow!ng the use of &
single light fitting and a plug outlet, at
costs between R150 and R300.

This moy not be up s the standard of
afully elctrified home in & sophis-
ticated suburb, but 1t 1s cheap and quisk
1o Install and would be a tremendous
step forward for people at presant lock-
ed Into the use of ptimitive heating and
lighting, Surveys have faund that the
top powet priority among blacks 15
lighting, followed by cocking and then
heating,

In pursult of these abjectives, Escom
has launiched a plan to bring eiectrichy
to 60 black townships, home to 3m
people, for R348m — compared to the

ocal ¥
reglonal services counclis — which retall
electricity to the public, do nat charge
too tmuch for that service.

com s prepaved to asslst Jocal
authotities with the planning and im-
plementation of the schemes, training
of staff and providing guldance wn
melntenance, But this would be an in-
terim arangement, and Escom would
intend eventually to disengage from
such activities,

Escom he. sufficlent generation
capacity already to cope with the in-
creased demands of this programme,
which would requite 1 000MW of
capaclly — a third of the capactly of a
standard powet station, Mintinal addt-
fional Infrastrusture and manpawer
wotld be 1equired.
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h&uch of the inspiration for the pro-
posal came from Escom’s Alexandra
project, where it Is Invalved with the
iocal authorlty in uparading one of the
Reef's most notorlous black townships.
Asked by -Alexandra administrator
Steve Burger to come up with a plan
ta electrlfy Alexandra, Escom decided
that progiding electricly to shanties
was not tlie answar, What was needed
was a complate refurbishment of the
dilapldated township.

To date, contracts invelving a third of
the R90m allocated by government for
the project have been placed, but by the
fime she job is complete, Alexandra will
have been extensively renewad, Under
41950 redevelopment plan which fall-
ed becausa It teguired wholesale fatten-
Ing and rebuilding of much of Alexan-
dra and reséttlement of its people, the
cost would by ve been R276m,

Escom ctef executive lan McRae
belleves the Alexandra project can be
*ampleted Ih three yesrs,

Though a lot has been learned from

roject, no two townships afe altka,
fd # ! probably Impossible to
ansplant the model fo another
fownshiz Rutwhen a number of similas
projecis huvz boen completed, Escom
will have & body of knowledge and ex-
perlence sufficient to meet most
township problems it is fikely to en-
counter,

‘Eseom belleves in principle that elec-
trification should not be undertaken
without an upgrading programme, “it
makes nio sense to elechify « squatter
home,” says McRae. “lt ls far hetier to
upgrade the dwelling and then elecrlfy,
But we belleve It Is necessary to accépt
that the squatter 's there becayse he
wants to be there - perhaps because it
1s convenlent, or close to work.”

in parallel with the urban electrifica-
tlon project, which has top priority,
Bscom is looking at electrification in
tura} dreas and has alteady commlited
Itself 1o a programme in KwaZulu, More
than .2 000 applications have been
recelved for electrification in KwaZuls,
The supply of electricity to Ulundl, for
example, could transtorm the potentiat
for small industry In the towa, lnvestiga-
tions ate also being cohducted concarn-
Ing Kangwatie and Lebowa,

In the long term — by the end of te
century - Escom hopes to be providing
electricity to between two-thitds and
75% of the black population, which by
then wlii be 35 million, But McRae
fhopes to have made significaf: iroads
Into major urban and yieal communities
by the mid-Ninzties.

ok,




Managing the fonds

Financial llability management has
become a critical factor in the way
Escom_operates as a business enter-
prise. Debt servicing, both within A
and abroad, accounts for 5N% of total
Escom costs, and It thus represents the
biggest opportunlly fot Increased
business efficiency.

com is not a passive player In
achieving this, according to Larry
Herper who, as general manager
(itnance), is behind the corporation’s
new dynamic approach, “You don't
simply pass an to the custamer the of-
fects of matkat changes,” he says “We
#ry and minfmise the impact of adverse
effects In the markets.”

Escom has a major borrowing re-
quirement which &t has reduced by
cufting expenditure and generating
tevenue al levels that are adequate to
maet costs and allow the maintenance
of Internal funding at aboul 30% of total
funding.

Clearly, as # business enterprise,
Eerom cannof finance eversihine §: <.
befrowings. Bevause 1t is such ¢ large
borrower, it can never folally Isolate
ltself from the Impatt of rlsing Interest
rates or a deterlorating exchange tate,
but the objective is to develop financial
instruments that satisfy the require-
menty of Escom and the electriclly
tustomer as well as the wishes of in-
vestors.

Among examples of this ‘financlsl

engineering’;
® Interest rate swops. Long-term
{three-year) money is swopped Into
shorter dated Interest rates while atll
faving the money avallable lor the
three-year periad.
@ Escom: hes sdopted a much more
attive approach to forelgn eschange
maniagenent, The previous policy of
coverlng of) forex ttansactiong irtespecs
tive of the eutlook o the cost of cover
has given way to a more flexible styls,
The corporation i still risk-averse, anc
will always fix tis costs If 4 can do so ata
teasonable price,

But sometimes the cost of dolnig this
looks too high In relation to the potential
benefits, s0 on a managed and selective
hasis Escom Is now prepared to take a
starice in the market and possibly leave
sonte foreign axchange commitments
uncovered,

“We will take a view on the market,
bur we won't bet everything on thls,”
says Hatper. “The gortion of our ex-

posure that we are prepared to manage
In this way s about $500m. We get
views on which currencles are aver-
valied and which undar-valued, We
want to denominate our Nabllities in
over-valued currencles which are then
axpected to dacling."

Esepm’s forelgh exchange exposure
amousts to roughly $10bn, a large por.
tion of which Is covered with the
Resarve Bank, .

FHarper: not a passive player

@ Inderest tole caps. This involves
taking out an inswranice policy against
Interest rates tlsing above & given level,
Escom’s objactive i not to save a for-
tune but to reduce the cost of debt by a
fractlon af 1% "l we veduced th cost
of our total debt by a tenth of 1% we
would save RZ0m a yeat,” says Harper,
“Our obieetive I» to save that tenth.
Ftopefully it will grow unii we are saving
the whole 1%, which will be warth
R200m & year o us.”

@ Interest vate futures, It Is possible to
bedge against an Increase In tates by

ARE

buylng a future, The ralatively small cost
of buying 2 futures contract gives pro-
lection against higher rates.

Escom's Treasury Department, which
is managing a liabllity portfollo of R20bn
and a furelgn currancy exposure of the
same s.ze, Is probably the siigle biggest
corporate operation of Its kind In the
country — bigger, indeed, than that of
many banks.

Another !mportant finanelal activity
revelves around determination of elec-
triclty tariffs. Escom Js constantly doing
projections of inflation rates, Interest
rates and costs, always with the ques-
tion in mind: how can we minimise fanif
Increases?

Escem had loped to contain tariff In-
creases over three years to 12%, 10%
and 10%, starting in 1986, This,
however, was deperident on the infla«
flon rate holding below 15%. it riow
looks as if 1 will not be possible to meet
the third leg of this undertaking in 1988,

Although interest rates have come
down, and costs have been contained
{Escom expects to end the year R200m
inslde its budget), this year has seen an
acceleration In the inflation rate combin-
ed wilth reduced revenue because alec-
triclly sales have been below expecta-
tlons. Addilonally, interest rates are
expected to start rising (n 1989,

Another factor is that Escom's infla-
tion rate tends to be higher than the
national rate because of exposute to far
eyample, mine wage Increases. iite
foreign axchange rate has also been a
Tegalive fector 'n the past, with
20%-30% of Escom’s costs currency-
related.

The allernatlve to raising tarlffs |s
to teduce internal financing {currently
accounting for 30% of capiied expen-
ditute), but this would require Increased
levels of borrowing and would provide
ohly & short-term advantage.

Suppiy & demeand

SA has for four decades been one of
the fastest growing eletiricity markets
anywhere, Today It has a well deve-
loped Infrastructure of 27 power st
Hons with & total tnstalled capacity of
28 000 megawatts and 170 000 km of
transmission lines.

But the beginning of the Eightles
ushered In a dramallc change for
Estom, duting wiich the growth rate
flagged matkedly in response to
detericrating economic condltlons,

Now, instead of = nrojected 7% a year,
Escom 18 planning for long-ntm de-
mand growth of 5%,

This has brought ahout soma Impor
tant changes In the corporation’s eo-
proach, Firstly, It has slowed down
s power stalion development pro-
gramme, Indeed, for some years & will
have spare capacity as » restlt of the
programme which was set In motion in
the early patt of the derade

Five major power stetions Tequiing
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Workers ot Matimb:

an eventual investment of dbout R18bn,
are currently under cohstruction or on
order, Tegether, they will increase
Escom's capacity by about 18 009 MW
- a64% increase on present capacity.
The slowdown of future expansion
plans has, in turn, nade it possible
to reduce future borrowings, These
peaked in 1987 and wilf 3

vt cooling breakthrough

point without negatively affecting the
economy, This could save hundreds of
millions of rands. This saving, It I8
hoped, will be accomplished by such
meastres a3 lroning out peaks and
valleys in demand by means of varlable
taviffs, educating consumers In the effi-

world leader In coal-ired power statlon
operation and design, The 4 000 MW
Matimba power station, now nearing
campletion, will be the world's largest
direct dry-caoled station, while Kendal
{4 100 MW), also under construction,
will be the world's lasgest Indirect dry-
cooled station, Aithough dry-cooled
statlons are thermally less efficient than
evaporation-cocled statlons, the shor-
tage of \ater in certaln areas of the
country malkes it necessary to take this
option.

Another technical advance has been
in the use of low-grade coal, The 3 700
MW Lethabo station, with three of its
eventual slx generating sefs already in
operation, Js burning the lowest grade
bituminous coal ever used in such a
large power station, it is capable of
using coal with an energy content as low
as 16 Md/kg, and has a reactivity of

decline In the years shead. In ang
event, they have been subject to con-
siraints because of the debt standstill im-
poded in 1985, Forelgn Inans are no

* langer avallable as they once were, ex-

cept to a limied extent n'export credits.
his means grealer dependence on
1he domestic tapital markel fo: funding.

,and also greater dependence on inter-

nal financing {by way of eleciricity
tatiffs}).. Desplte the latter, however,
severe cost-cutting has ensbled Escorit
& commlt ltself to vate Increases of only
12% last year and 10% this year — well

*below the rate of inflation.

Thé Increased amount of spare
capaclty In the system, while not
welcome, has allowed Escom to
operate: more efficlently — running the
newer stations at neat full capacity while
reditelng operatlons at the older, less ef-
fickent stallens, This, in turn, has reduc-
ed coal consumption per unit of elec-
triclty sent out and eliminated winter
Power reductions and interruptions due
lo averloading.

Desplte the cupacily excass, Escom
Has | Ynched a camptign to promote
mote efficient and cost-effective uses of
electricty, Its fotmer orfentation
towards supply-side management
lfocusing solely on the efficlency of
siupply] has now been complzmented
by detnand-gide maragemant.

"This Is being dotie In recognition of
two needs, Flrstly, to ensure thal
oustomers feel Escomn hac thelt Interests
at heart; and secondly, to reduce future
capital requirements.

The belief 1s that rote efficient use of
power could lower the long-term de-
mend growth rate by half a pe

clent use of electriclty, encouraging
of -gy-efficlent

the

bulidings, and encoutaging manufac-
turers to produce mare energy-effective
domestic appllances,

SA still has fow electriclty prices —
iower than Canada, desplte its abun-
dant cheap hydro-power, and about
half the price in Britain. But the price
rose faster than In most other westem
countries last year, and this has created
a parcention of high prices.

Technically, the corporation Is 2

30% lower than the nottn
for low-grade coal in Europe or the
United States,

Coal-fired stations account for 86%
of Escom’s installed capacity, nuclear
for under 7%, pumped-siorage for
3,6%, hydro-elestrlc for less than 2%,
snd oo s e 14%. AR L
nuclear capacity wilt b incrensed during
the next century, the scope for Increas-
Ing other tyes Is limited and coat will
temain the domlinant fuel for decades,

. REGIOMALDREAMS . - o

Despite' the obvious political

obstacles; the dream of a southetn
Affican power network sirefufiing ag
far north as Zambla s a potent one
for Egcom executives,

. “Although the polltical porfents do

 not lbok that tavourable, we believe
the fundamentsl advantages of such

‘& _netwotk are so. alfractive for
soufhers Africa that It should be pur-

“sued,” says chiéf execulive lan
MeRae. “The poltical problems &re
greater than ever, But there Is an in-
tdrdepefilence In the reglon which

ald”

A southern African grid would:
allow other natlons to grport some of
the Sbundant powey woteritial within
thelr s o BA, .and thus
devalop the resources for the benefit
of the rdglan as a whole, In most
cases, these ¢ountrles do not have
the interial demend to justfy the .
huge capital tost of such schemes.

| The Cahora Bnssa scheme was
idesigned to achieve this objecilve,

- Mozamblqus

though pollical turbulence within
gfahus prevented it
aghleving Its potentlal. Bat Escom
riot lost hope that the Caliora "+
iaysn scheme will become a prbduc: |
e part of lis grid as original
énvisioned. N T
 The cowporation hag watking ar=,’
rangements with si of Jhé naflons
of the replon alseddy, and Is hoping **
fo extend thaf to ancther twe e
thtee of the Sputhern’ African
Developmant Coordination Commite
tea countties. ©
“We are alrendy cooperating ex-
tensively with othier ‘nations In the
reglon,” sn\[Js‘ MeRae. “Wedave had
# Gaplogetlser with thém,, and have
talked about sharlng our knbwiedge *
and thpabilities, and have identifid,
somd -opporiunifies and cormiot.
ptoblems, We wil be starting to
wrove Into e area of stratugio plat
ning, ~and ultimately the, Inter-
connection of power distrlbution
\sysierr\ " N

‘Eraams a Flaurics Wosk Corparate Proflls, Ootoltor 17, 1907
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ESCOM'S POWER STATION PROJECTS

Kendai

FORECASTING THE NEED Escom's objsctiva s to supply reliable and cost-effective supplies of
clectricly when and whera R is required, subject to the resources
avallable and the national Interat, In order to accomplish thls; Escom
must forecast the country's naud for slectriclly up to twenty years
shead of tima so thal it ¢an pin anc' construct the powar stations
required to generala this powet . It takes nearly nina years to somplate
consiruclion of the first turbo-generator set of & power station arid a
fux'lherl five yoars bafore an enlire 3 600 MW coalfirad station s In v
cperation.

ESCOM THE POWER BEHIND TOMORROW ‘

Databank 18 an information servios providod by Escom's Gommuntoation Dopattmant, P.0, Box 10, Johanwesturg 2000, Tet (011) 860-3487
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Escom prasently has six powsr station construction projects at diffsrent
stages of development, Of the five 3 800 MW coal-firad power stations,
three, Kendal ', Matimba * and Majuba are dry-cooled, ® Kendal by the
indirect and Malimba and Mejuba by the direct dry-caoling techinique, .
The sixth project, Palmiet, * Is a pumped storage schieme ® which |

Escom Is In with the D of Water
Aftairg, v
PALMIET Palmiet fs the second pumped storage scheme Escidm has undertaken |

In conjunction with the Deparlment of Water Affalrs. The first, the 1 000
MW Drakensberg scheme, was completed in 1982. Palmiet's first unit
wiil be taken Into commerclal operation in November 1987 and the
sacond in March 1988 1o generale a total of 400 MW. Power generated
here will be fed Into the national transmission network af the Bacchus
substation near Worcester,

TUTUKA Tutiska's * first sel was put into commercial operation in May 1985 and
Its final set s due to be commissicned In June 1990. Situated near
Standerton In Ihe eastern Transvaal, it will be the first powsr station (o Iy
feed energy Into Escom’s new 765 kV extra-high-voitage system which
N will 1 8 srecled over the next ten years. Tuluka uses a dry ashing 1
technigue which will save approximatsly 2 million litres of water per day '
i when all six of its sets are operative. )

LETHABO Lethebo’ is located In the northern Orange Free State about 8 km south ) |
of Vereeniging, its proximily to the hearl of the Vaal Triangle enables , |

Lethalso o feed energy into Escom's local 275 kV transmission

nelwork. Tha first set came into operalion in Decamber 1985 and the H

L lastie seheduied for completionin Decsmbber 1990,
i Special techniques of pifirg had 1o be deveioped in the Gonstruction of i

the power station to overcome tha problems caused by the expansive
characteristics of the “heaving soils” prevalent In thig area. The coal
used at Lethabo has a particularly high ash contont (28-42%) and tnis. i
has necessitated the development of a special type of boller to burm the ! 1
poor auality coal. Both Escom and the conlracior were involved in the 1
desig 10! the boiler. |

DRY-COOLING AND MATIMBA With the construction of Kendal, Matimba and Msgjuba, Escom is I i

i i P In the fleld of di li h Matimba

will be the first direct dry-cooled powar statlon in the world and unti

Mejuba i compleled, aiso the largest. The flrst st ks dus to be taken

< Into commercial operation in February 1987 and the last in September

. H 1891, The choice of dry-cuolad technology for Matimba was heavily

. influsnced by the shortage of water in the area, Dry-cocled systerms .
{ consume approximately 0,5 to 08 litres/kW.H comipared to the 2,5 i
B UtreasoV. required by wel-cooled systams, Matimbe has ho cooling H
i towers since all cooling ls periarmed by forced draught fans, Powar :

generaled at Matimbe will be transformed to 400 kV for distributlon via
the nationat grid.

1 See Technical brochwute/Kendal/e8s

2506 Technival brochure/Matimba/985

3 Seo Whal s dry-cooling and how does it Work? DB/E/
4 866 Tachnical brochure/Palmiel/oss

5 8e0 Pumsed siorage and walet transter DB/E2/S

8 8ee Tachnical brochure/Tuiuke/985

7 8ee Technica, brochure/Lethabo/1 185

THE POWER BEHIND TOMORROW

Databanik I an informatlon aarvica provided by Eacom's Gommunloation Boprimont, PO, Box 1091, dahannesburg 2000, ol {011) 800-3487
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Kendal power slation uses the Indiract dry-cooling method.
Canstryction began In 1982 and the first set will be cempleted in June
1988. The last set wiil go Into commersial operation in September 1994,
The powet siation's output will be fed Ino the rational grid at 400 KV,
Kendal's cooling towers at a helght of 165 m and base dlameter of
188 m are the largest In the world, To support this structurs, special
“"X"-shaped cross columns were used in lts construction for which the
confractor had to devslop special

Majuba's first set will be complated only in September 1891 and the last
in 1996. These dales reflect the unfavoyrable economic climate and
consequent decraase In estimated demend for elactriclty which caused
Escom o deler Ihe construction of Majuba's sets.

Rotaronen

@yWord: powor stalion
P ——
Source: Databank 1225H

Hoforenco No. DRIGP/B

Tote: July 1585
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: Anexcelfent organisalion maintains supedor
. { pertormance rellecled in saund management,
° : . ' light finarneial cantrol, consiant innovation and
: exceplional customer servive. Escom s
committed lp meeling this chaffenge.
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{ight finanoial control, constant innovation and
exceptional cuslomer service. Escom s
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