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ABSTRACT

Pretoria Distributor, one of Eskom’s five main distributors, wag experiencing sweraj
problems with the management and planning of their electrificatiyn projects. These
problems occurred as a result of inadequate systems, processes and training. ‘The
rapid increase in the volume of material that had 10 be manuaged necessitated thes
to 1nvesf:gate the possibility of implementing Materiais Requirements Plaoning, The
investigdtion highlighted the fact that it would be very difficult to handle the volume \
of projects on the curr#nt systems, {i.e. base systcms} and while the environment at
the Distributor is not ideally suited 1o MRP, they should st}li enioy many of the

" benefits of tmpzementmg MRP. It preparving for the unplemm’latmn, several action

plans had to be put in place to addtess the problems of poor plannmg

B\y the time the Distributor was *live” on MRF many of the sarlier problems relatmg
to planning and design stundards, had been addressed. The post implementation
evaluation revealed thai aliliough the electrification projects was not an ideal

environmert in which to run MRP, they were enjoying several benefits from the -

implementation,
: Ny
A
W
\ %
S %
4,
Y w.ib, d
50N
Py
¢\ "
LY \
i\
\\-,\ %,
A
B% N
Y
LA A
PN ,
. v . [
Ot
\\ . l"l\l .
A :U
.\}.‘ \_\\':.__ ‘\r
a .
0y :
\;;3 )
Iy
%Y
Wk
L
W
L
\\\‘\: '
|
R ¥ W
” i '
. ‘ .
1 --ﬁ :
i T .
l‘j_: kY . . iv



%

%]

CONTENTS PAGE
CONTENTS o

DECLARATION
ARSTRACT,
CONTENTS;,
LIST OF FIGURES

L INTROLUCTION :

i.1  Backgrcund To The Project
1.2  Statexient Of The Probiem
1.3  Scope Of The Project -
1.4  Objentives -

2.  MRP-LITERATURE RVEY
2.1 The Evolution Df MA ,° -

2.2 What Is MRP?

42,3  ‘The Purgose Of MRP

‘@.4 Objectives OFf An KRP Svsta'm
#5  Importance Of Planning To MRP

~ 2 The Main Components Of An MRP System

- 3.2.2 The aggregate planning problem
3.3 Forecasting

2.8:] The maste - -luction schedult

9.612 Thebills of Liaterial (BOMs}
2.6.%% The inventory status file %
2.7 A: ﬁdw.ntages Of The MRP System’

2.8 | Hajor Requirements For A, Successi‘.tl Implementation

259 Vﬁut Is Ahead For MRP? -

'n

= 8. PI‘.AHNING LITERATURE SURVET

3.1 Classification Of Planning Activitie\s
3.1.1 { The planming horizon _ |

3.2 - Stratogic - Tactical Planning |
3.2.1 Mediurn range planning ook

3.4  Forecasting Techniques
3.4.1 Choosinga .orecastmg tet.hmque

4, PROBLEMS PRIOR TO MRP

4.1 General Materizls Mapagement Problems
4.1.1 How the problems were ~ddressed .
4.2 MRP Associated Problems

5. MRP IMPLEMENTATION PLAN

5.1  Development Of The MR Implrmentatior; Plan
5.2  The Detailed 'mplementation Plan

6. THE ACTUAYL IMPLEMENTATION (PRACTICAL)
5.1 Overview Of Systems Used To Manage Projects
6.2  ‘The Planning Process

6.2.1 Manning pracess prior to MRP

PAGE

ii

B - 10
10 311
11

11 - 12
12 .13
18- 16
13 N
14 b
15

15

16 - 17
18- 19
20

21

21

21 23
23

23 - 24
24 - 26
26 - 28
28 - 20
30

30- 32
32 - 33
33+ 35
36

36 - 37
37 - 45
46

46 - 50
50

EOQ - 51



. & W : '):IE "
‘r X 4 é I
l". IJ ._:!.. " : ‘I

6.3  Edocation and Training

6.4  Audit Findings

6.4.1 Initied Audits

6.4.2 Actionplans .

:6.4.3 Foliow up audi :

6.5 Th.lﬂﬂ??ﬂmnu

6.6 The Raglaeeriny Charge Pricess

6.7 Conversion and Tenst
68 Goliwe .

4.9 M!nplmmhtmn Evnluation

7. - .mmmqmc.\cﬁp

7.1 = Problems With Planning
7.2 RisctriBeation Phnnﬂ\g Procesy Forlﬂ'\‘l’ A
7.3 Plaaning And MRP \

CONCLUHRﬂﬂS&KD!ﬂKXNEHENBA“KHﬁi
Sumnary And Conelu-inm
Recommendations.

. . : O R,
4, . REFERENCES o *’X\
‘36, emsLIoGRAPHY © s .,

'j\ll
3
. \: T '\
L )
L. '-.‘
\ B
i ;
3
.lln.) .I\
i
b A,
v )
il
4
\1.:
.T
{
\ R
|
y :
: \
|
: i‘
\I\'
‘:'.J
y
\
{

57

PALGE

- B2 .

52

54
54

56
56

57 - 59
59 - 61
61/

- 62 - 64

52 - 37

54- 55
55 - .56

;= s



. a

=]

A
_LIST OF FIGURES
FIGDRE o _ mgn
2.1 Manufxcturing Resouree Planning 9\
2.2 A Standexd Bil) OFHaterh! _ ' 14\\
3.1 Schematic Relationship Of Management Functions ' 20
3.2 . Schematic Of Planning Activitiex : _ 232
8.1}\ Theoretical Iwplwentation Plan : 37
b ," . r‘;'r'
6.1 Current Bystems Used In D!strlbutlon : 47
6.2  An Overviow Of ARSI MRP o 49
[
a -
1
k
s o
oy

vii



1.  INTRODUCTION

J

- ’;
H lJ

'!‘hc stock that any company carries is a valuable asset to that ¢émpany, and as
~such should be managed and controlled accordingly. Eskom is no exception. They

have millions and millicns q.[lx?rids tied up in stock. Good stores practices and

socund materials managemen? principles, coupled. with accurate planning should
theoretically ensure the effective management and control of that material. However,

in practise this is not always the case.

Severa.! different tools-and philosophies exist which can help a company to effectively

manage "helr matecials. These tools include:-

MRP - Matenals Requirements Planning, DL - D:stnb&\‘ 3}@4{\ irements
Planning, JIT -Just In Time, Zero Inventory, and many other

"
i‘(

1.1  Background ta the Project .

R e
[

. f N )
Eskom is South Africa’s largest electricity supply utdity. The su]l‘iply of electricitys -

_ broken down into three main areas, viz, Generation, Transmission and Distribuatiop.
The Generation Group within Eskom is respoxisible for the generation of elcctricitsr,
while the Transmission Group is responsible for the transmission of slectricity fromn
the point of generatien, the power stations, fo the power grid, and then on to the
users. The Distribution Group is responsible i ensuring that whoever requires
electricity gets connected to the power grid. They are also responsible for the

maintenance of these connections.

The Distribution Group is represented throughout the country by the five
distributors, namely;-

Johannegburg Distriﬁutor
Pretoria "Distributor
Free State Distributor
Natal Distributor
Cape Distrl&\?utor
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Each Discributor is a separate business unit of Jating independently from the
gthers, while stilt working towards Eskom's goals. The Comimnercial departtaent

within the Distributor ie respopsible for the niate.rials management function.
The Logistics 'Suppurt gection of ',fie Corporate Commercial Bepartment offersfi
support to the Genemtlon, Transmission and Distribution groupq on a consulting -
basis. The Logistics section was approached by the. Commerclal Manager from the
Pretoria Distributer, to implemént Materials Requireni-nts Planning (MRP) at the

Distributor. Materials requirements planning was identified as a tool whifh would'
assist them with the planning and control of their stock raterial.

]

f

This request was made ag a result of several prcbiems that were being experienced
at the Distributor, ‘with the management of their materials. {These probilems are
listed in sestion 1.2.) '

1.2 Statement of the Probism .
'/'j

Eskom's mmmihnent to electrify South Africa has resulted in added pressure :'\bcing
placef:"x: on it's five Distributors. As was mentioned in section 1.1, it is the
Distributors who are responsible for connecting cusiomers with electricity. Esliom
has undertaken to connect a vast number of customers in a relatively short period of
time, This has resulted in large increases in dlock levels at thn Distzibutor, as a
result of the Electrification e}'\gck {see Appendix 1) However, ;t is npt only the
1:3(\.‘:reasec1 stock levels that werév-_a concern. With the added pressure ¢f Marketing
pk‘dmising the cusiomers unrealistic delivery dates, the n_umbef cf A:ceipts" and
"issues” of materials into and out of stock had alsb increased. This éurge in activity
has exposed several problems relating to the management of material at the Pratoria

Distribufor,
These problems include the followiné;

» high stockholding figures
» poor key performance indicators (KPI's} - *
+ shortages of materials resulting in stackouis, and surpluses on certain
materials
» - lack of discipline in performing certain stores practices such as issuing, receiving
and gycle counting, '
» lack of training on the materials management side

"
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l .
» very‘ poor, and n gome cuses, rion-existent planning on the demand side
+ lqclc of adhcrence ‘o the standard policies regarding the management of

matqr:als

Ll The main K¥Pl's ac- ‘nst which Materials management are nieasured are .

‘stocklevel, stock tarn ratio, days worth of stock and customer service,

The combh-d effect of all of these problems was that the contractors out in the fipid,
“who were doing the actual connections, were suffering because they were \yot

receiving all the required material by the duy- )late ® - -

The ovsrail i impression was that there was very little control of the matenal from the

time that it was purchased to the time that it was issued from the stoze.

oy
ol

'I‘he second érea cf concern was that of material plenning by the project znanageré;
T}{xere was gene:ally veiy little detailed long terrT p:anning being done. The majority
of fhe material was being ordered on bulk r.‘.irder*; With the increasad emphasis being
plac-m on customer servics it is essential that the project 1nanagers ensure that they
plan in ‘advancc for th&r material to ensure that it is in the store by the due date.
Both Eskom workers and outside contractors are used for construction of lines and
connections. The outside contractors charge h_penalties for standing time if they
cannot continue with a job because they are Wé.iting for material. Planning is a vital
factor in the ongeing debate between stock levels and customer service. Do you

sacrifice the one to attain the other? - o

1.3 Scope of the Project

‘There are three main areas to this project

. Investigate the current situation regarding the planning, ordering, receiving
and issuing of material, highlighting all the problems.
. Devise the theoretical MRP implementation plan adapt it for the Eskom

environment,
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., Hagjﬂlght any deviations dunng the actual mptemen*@tzdn from the-
e thrcket:ca] unplemcntatmn plan and explain why the dev:anons occurred

It is important to note that the main emphasis of the implementiation will be to sort
-out the plannmg function as well as the way in which the material is controlled. The ¥

implementation will only. be carried out on Elcctnﬁg_.tton materiz] as this iz the ”
major problem area at present.

AL
5h

%

1.4  Objéctivas

The objective_s of this study are as follows:

2

e To analy&e the ‘Problems with ;natenais management prior to the MRP
i lmpl-mente.tlon _ \V/

| .. '}‘o mvcstlgate the f)mblcms surrounding the planning function.”

* To'develop a theoretical MRP implementatson pIan which can be adapted for the

| melementatmn at the Distributer, . )

« To see how the thearetlcal;g;plementﬁtion plan differs from the aé't;ugl
implementation. p ' |

* To put forward any recammcndatmns that wiil help them to control their.

» material better and improve their planning of their prcuects.

»)



2. MATERIALS mumm{wms PLANNING - LITERATURE SURVEY
. : . . } : ° - .

€]

"Reduc:d 1pad time ..... faster responses to constantly changing custc  er demands
s ﬂexibiiify to quickly adapt to dynamic market conditions .... instantaneous,
accurate communication with customers and suppliers ... " these competitive
AT advantages have become increasingly vital to manufacturing enterprises with the
- onset of aggressive global competitiont “aird decreased customer loyalties. To gain
such strategic advantages,  many manufacturers in the past turned to
manufactyring resource planmng {MRPII) and have fuliy exploited th potcnnal of
. that technology.” per 2.1 . _ 1‘-\ .’.‘?Tfj‘r

Ny ST

L

Since around the 1960's, when computer based MRP aysteins were first pioneered
and developed, time-phasedmateria} requiréments planning has come a long way.

W

2.1 The Evolution of Materials Raguirements Planning (MRP)

\ | | |
Prior io the’ developmcnt of computer.- bascd MRP systems, the corwentmnal
mainstays of mvcntory management came under. -"r"h scrutmy These ma;nstays

were: - T

0 -
‘ ¢ the concept of stock repienishment . R
+ all tcéhniques built around raorder;)oints '
= the square-root approach to the economic order quantity
»  the analysis and categorisation of mventory by function - s
' the conventional notion of aggregate inventory management

o the ABC inventory flassification
o, Stock Replenistiment
The term “replenishment” means restoration to an criginal (fuil) state. The
stock replenishment systems arc ased on the principie that you will have

inventery items in stoek at all times. This will ensure that they will be made

available whenever they are needed.

3
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Aggregate inventory Manugement

Reorder Point Technigues

i

The techniques in their.-various forms, represent the implergentation of the

stock replcnishmeﬁt concept. .Systems that are based on re-orif point

techmqun-s suffer from several false assumptions concerning the demand
: o
environment. '

These false assumptions include the folowing:- ‘the ter*dcm:y fo misinterpret
_ observed demar@\ b@h‘%—nﬂur and the inability to déb enm}te the specific tzmmg

of future demands ">

"f-u"-fr

Theva s’hoxu ' angs result in a number of unsatisfacto Y performance
charactt r.sbsc,;.,‘r i;Aef of them .being high inventory. levcia, inventory

unba}aﬁ(':e and :atockouts or shortageocaused b_v e system jtself. -

f.',f?-‘, : Ll . \\‘\ \:}

The Economic Order Quantity [EOQ)

(

This turns out to be a poor ordering technigque in the typical maﬁufacturing
demand envirgnment. The rnam reason for the shorttommgs of this ordering
quantity formula, is that it was derived solely on the basic assumption of

uniform demand in small increments of the replenishment quantity,
f;’menfory analysis & categorisqtion by finction

‘This is designerd to account for a given tota! inventory with respect te gertain
functions of its constituent inventory groupings, i.e. - ‘

s order sizing

+  fluctuation

= stabilisation

*  anticipation:

* transportation

This is a concept and set of technigues which is used for maninulating and

controlling inventory in total.

o
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' Th:s is a, pOpular 'nventm'y control tcchmque which is an adaptatxon of -
- . Pareto's 80-20 :.nncxplt This principie hoids for most inventories, wheré
can be shown that ?0% of the items account for SO%OI the total cost. Ir,t e
© typical AB clasagﬁcatwn A-items represent the 20% wh:ch account for} P%

" of the cost. The B- and C-itemns represent the middle 30% of items that | I ‘i
amount for 15% of the cost, and the bottom 50% of items that rcprwsenlr %

ofthe cost, *cspechvc‘ly R ' !{ o .

i
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The “tecnmqucs and Dncﬂpts whlch “are covered in a-f above, wers devclopﬁ‘ [ and

plq:f}eered durmg aqume when there was very. limited information avi El:blc i
concerning the prem'b{ mttern of future item demarid and neither could the st‘ of
every inventory item bc updated and ' re-evaluated with sufficient freq Lru.
Computer based mata'lals seguiremnenis planning ensured that tHe ap iroaeh
emboélpd in the atl 2 mentioned tﬂ"mlqur:s lost their usefulness and relevan \%
N ” © ¢ .
In the late 1960°s as a rrsult of the growing avm}ahlhty cf computers, the cor' ;!apt of
"'explodmg manufactunng bills of materials in order to generare the order ésts of
parts needcd developed into matenal requirements planning or MRP. ' L,
S

i
The difference between the old approach, the concepts of which were me: one:d .
above, and MRP, was thiat MRP allows the demand for a particular i: - |
part to be derived from more than cne end item. This means that you can ha ten ~
different products, eaéh of whick has one common component; and the demaﬁ for
this component can be handled by MRP. MRP allows for mventary qrdanng" be
time phased. ! f)
“Time phasing means adding the dim;rision of time te inventory".étatus data, by, g- '
recordiny .. .1 storing the mforma:.é'on on either spaclﬁc dates or planning period | ~

- with which respective quantxties are ‘associated.” ger2.2
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z .
AJ To allow MPS/MEP to perform a scheduling function, at che detailed level, a further-

o

The earig 1970's (more specifically 1571), saw the emergence of the "MRP Cfusade".
This was’ a national program of publicity and education sponsored by the American
Prnduchon and Irxventary Control Society (APICS), in order to promote the canccpt
as good manufacturing control practices. : )

Ao
ks

+ As was mentioned earlier, the development and availability of computers paid a big

‘part in the emergence of MRP, Computers are essential for the operation of MRP |

sirice there are :[housands of calculations which have to be performed. Constant

changes in the- data ncceésa:\_jzy to run MRP, make it necesgary for éomputcrs to

. perfonm recalculations in order to keep the outputs valid.

It was sbon realised that a Master Production Schedule {MPS) was needed !n drivc
MRP. Basically, a master productmn schedile is'to an MRP system, what a program

is to a computer.

A gzvcn master producnon schedule is the determmant of fature lo,qcl inventory

mvestment productmn and dehvcry service. It is the cause of certmn inevitgble
consequences in the areas just mentmned, and it may contain the seed of future

probjems and failures." Ref2.3 : =

module, Capacity Requlrcmcnts Planning was added. The entire fp;ucess is no longer
known as Material Requirements Planning {MRP}, but mther‘ ds Manufacturmg
Resource Planming (MRPH}). The whole concept can be seen in figure 2. l. below,

¥
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; still have their reseivations as to thc benefits that MRP can offer. oy

Manufacturing Resource Planning is stifl relatively new in South Africa,’ compared to
the rest of the world. ' . :

-

I

"In mid 1983, there were approximately one hundred and thirty installations in the

country, most of which were less than 4 years old" pera2.4

i, : : o

ot
/
With the progress made with perspnal compuéers and raini ccmputer-l.}aqed M!'{i*
packagcs the number of MRP mstqilatlons can only grow. Another factor \mhnr'h will

contribute to MRP grawth will be the recoguition of it's success. A number ot peopie
EY
4% - What is MRP? ) | - : ;S
Y SN
" . . * . \
"Materials requirements planning (MRP} and distribution requirements planning.

b

(DRP, have besn two of thc moat significant dcve!upments in production control and \

materials managen‘xa:nt for the past several decades.” perag’

Bagically, MRP is a formal, computer bascd informaiion systgm that integrates ti

scheduling snd control of masterials, it ensures that you have éxactly what you need,
when you need it. By using & set of logically related records, procedures and rules
for making decisions, MRP tfanslates a master production schedule (MPS) into time
phased net requirements for each inventory item: needed to meet the schedule. The
MRFP _syétcm specifies what materials have to be pmcu;ed' and determines what
actions need to be faken. The master production schedule is basicallya schedule of
the quantity of all the products or end items that are planned for production, for a
certain planning horizon. MRP schedules the materiais required to mest production

' goals for each time period in the planning horizon.

B T
ih

in short, MRP, when working with Q given production schedule determines the

quantity of raw materials, parts, sub-assemblies and assemblies needed in each time

period io produce the quanticy of products or end items needed,

ks
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2.3  The Purpose of MRP

RN

"Materials i'd:ﬁuiremetits planning has the printary purpose of taking a period-by-
period  (time phased) set of master production schedule requirements and
producing a resultant time«iihascd set of component/raw material components.” Rger

' - | g
.:\ o
The mternai requirements planning system has a central role in nateriale
m\nagement {By mnaterials management we mean material planning and control} It
iz -used to control the mventan! levels, priorities and capacity of the system. It
provides the necessary mformatlon for devel:)pmg capacity planfs Capacity planning
means ‘proper scheduling for a maximuin load with adcquat( time to view future

loads.

Thus MRP ansures that the correct matena,x; are present (supphcd) at the nght time,
and that the materials that are reqmred by the production schedule are in place, but
only when they are needed. Not br[crc or after. By supplving the materials before
they are requirsd puts a restrictions on the company's finances, and it uses up
extra space. Also having too much material laying abox_:l‘t can disrupt production.
]
24 . Objectives of an MRP fSystem
. The main purpose of an MKP system is to control the inventory levels, priorities and

capacxty of the system. Howgver, MRP does have other broad materials magagement
4

objectives. These broad objectives consistof the following: o

1. Optimising of systems
- } y
'!‘hs -seans that effective materials management through MRP aims to solve
all problems related to the flow of ma‘erlals from the point of view of the

materials supply systems. R

= -

s



2, Control of the level of service
Iis
Constant control c;ver the service level is a high priority objective. Service
level is one of the key performance indicators agairst which Materials
" Management staff are measured. The most imporiant factors hete are
availability, reliability and the spezd of service to the user. Service in
Matcrial_s Management demands the highest measurd of ca-ordination in the
long t.“l'»tm of supply activities (such as warchousing, procurement,

d:él!;g;i_b iGon, ete.l

3. Lithiting of inventories kS
The reduction of stock levels should be pursucd while still keeping service
level in mind. Ultimately it is a trade-off between the two. It is no good having
: G T Illow inventory levels if you cannot meet customer demands. The tendency
~world-wide, regarding invcnthr ¥, is to lmit inventory levels and to combat the
associated risks with management technigues, such as JIT and IrIRP '
i

4, Minimi.zm toial materials cost

%

Thi\s'f:objcc-.-tive is intended to optimise the costs of materials handling. It
shoule! be emphasised. that the aimn js to get a minimum leviel of costs related

.19 a certain degreejof service.

It is imaportant ic note that although MRF is primarily aimed at manufacturing
operations, other environments . wh as the one at the Pretoria Distributor, can also-

benefit from MRP. They can:-

¢« increase materials handling efficiency, thus reducing delays
» - reduce stockouts and material delays

»  reduce rework caused hy using incorrect materials

4.5 - Importance of Planaing to MRP

Wy
"The persons most directly involved with the MRP system outpuis are planners.” ger

2.7



Planning is the backbone of any MRP system. If the planning is nct done correctly
_and accumtciy then the full benefits of using MRP will not be reatised, The planners
" have the responsibility for making the detailed decisions that keep the material
moving. Their range of discretion is carefully imited. This means that they will still
require the authorisation from the Master Echeduler before they can carry out their

prinia.t’y actions.
“The primary actions which can be taken by the MRP planner include the fellowing:-

* releaac; split and rescheduls orders
reachedule the due dates of existing open urders when desirable

e

analyse and update the system planning factors such as lot sizes, lead

times, and safety stocks e
» reconcile errors or inconsistencies and tr3.  diminate roct causes of these
o ._ 8 i}

errors
L ﬂnd_\k'cy problein areas that require action now to prevent future crises
* use the system to solve critical material shortage problems so the actions can be

captured on record for the next protessing or MRP run
* _indicate what, if any, further system enbancements would make the planner's

job eagier
The pfanﬁing function will be dealt with in greater detail in sections 3 .and 7,
| 26« The. Main Components of the Hkl’ Sysgem
There are three generaily accepted main components of an MRF system. These are:-
» the Master Preduction Schedule (MPs) 3 |

+ the Bill of Materials (BOOM}

*  tiwe Inventory Status file

2.6.1 The Master Production Schedule {MPS)

This is the engine o} the MRP system. Basically it ic a plan of WHAT products will be
manufactured, and WHEN. The MPE drives tha MRP system. The schedule is

deveioped whilst taking into account the marketing plans, on the ons hand, and the

production capacity on the other

13



The master production schedule is extremely important for Materials Management
since it provides, in terms of lead times, the target dates jor both Purchasing and .
Materials Management. It also enables management to keep orders and deliveries gn
line with production scheduling. It should be pointed out that the MPS has to be
developed and finalised before the MRF system goes into operation,

2.6.2 The Bili of Materials (BOM)

. The Bill of Material is a list of the contents of the package or parent item, with
specifications of &l the components, parts and materials required for the parent item

or package. : kY
- o B
&
Parent Item ‘Ballpoint Pen . .. K
¢ P
Level 1 Refil _ Encasement
3 19
1 of ¥ 1of Y
Level 2 Bottom Part Topl IPII'.‘.
level 3 [ Top Lid Clip
1of " tlaf

Fig 2.2: A Standard Bill of Material
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The Bil] of Material also provides the sequence in which the items Iarc ingﬁmorated
m the predact, together with the quantity of each item. The basic .iaxllformatz'nn
requircd by the MRF system, from the BOM, is the product structure providing the
sequence and components required for the final product. '

2,6.3 ‘The Inventory Status File

For the system to be effécti\re,' the MRP system requires a complete record of current
inventory levels for every item covered by the Master Schedule. This Inventory .
Status file should contain information such as:- the item identification or serial
number, the quantity on hand, the quantity that is allocated, the quantity that is on
order, the safety stock, as well as ihc lead times of every item.

The computer can then be used to calculate the material requirements for every time
period, while taking into account the Production Schedute, the amounts of inventory
on hand and on grder, as well as the purchase and manufacture lead times of every

item.

o

By using the MRP system as a baais for inventory planning and control, the ideal is
appreached, namsly to have either no or very litile inventory. on hand, with orders
being placéd according to the master productioh schedule and lead times. The
inventory is continuousily _‘jihcckcd.' by means of 'daily cycle counting.

Several advantages result from this system, These are:-
. g §

[y

_# inventory is checked and verified regularly :
¢ problems will be identified when the actual invento-:‘}; is compared to inventory

records
s faulty inventory recards may be revealed f‘__
» the inconvenience ang time spent-dn the annual recotciliation of physical and

theoretical inventory is reduced

il
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. To summarise, the MRF system may be deseribed as follows;
"MRP takes a mastet'schedule, explodes it through a bill of nraterial, nets it against
an inventory record and predicts the shortages We?,k by week a year or more into the

V] of ! ! R

future.”" ger2.s

2,7  Advantages of the MRP System

The usze of Material Requirements Planning to nianage and controi your materialg
results in several benefits, These include the following;

1. MRP is a powerful scheduling toul that ensures that your prciacts will

2. have the right material at the right time. _

3. ‘Fhe number of projects that will need to be redcheduled will _& teduced since
MRP ensures material availability. _

4. The consclidated material supply plan generated by MRP allows a degree of
flexibility in balancing stpply and demand. _ .

5 MRP highhgnts demand for material that is 1mpussxb1e to.meet and indicates the
projects that w:li be affected, allowing proactive m‘ar:agement Judgcmcnt to be
applied. _ .

6. Impu: to MRP is derived frorh futurc projects or planned maintenance instead of "
historical data, resulting in_inventoi'y”rcductions and improved availability of )
materials. | | _

7. Increased stock turn ratios, higher service levels and improved inventory
accuracy will be experienced as a result of the use of MRP. .

8. Budgeting is made easier and more accurate because visibility, of short and lung

term demand, is made possibl:e when MRP is utilised. ' _ g

o

Compiiatinn of formal Bills of Materials required for the MRP system normally
results in the creation of optimally standardised and highly accurate Bllls of

Mat::nal

2.8  Major Reguiremesits for a Successiul 'MRP"Iimplementaﬁan

de
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Top Management Commitment

MRP is a system that s used te run a manufacturing business. It is not just
for controiling inveniory or maintainipg accurate Bills of Materials. Since
MRP affects everybody in the company, top management raust understand it,
be fully committed to it and demand rcsults from it, o

The apgpointment of a dedicated MRP Project Leagger

v
It is 1mportant to appoint a dedicated MRP pro_;cct ieader who will ensure

_that every phase of the implementation is addressed and carried out

satisfactorily. .
Commitment to the Education and Training of all the Staff associated
with the implementation

About 50% of the time and effort spent on the implementation should be
dlrectcd towards education and iraining. Emplcyees must leamn the new

, phllosoph:es and learn how to use the new tools to perform their jObS
satisfactorily. At the end of the day, the cost of education and training is

" much less than rhe cost of ignorance

* Current data integrity such as: valid lead times, accurate inventory

records and formal product structures

itis of th7/iltmust importance that the data is 100% accurate since, "garbage
in, garbage out.” When populating the database with all the information, the
casiest way to ensure the integrity of the data, is to make someone
accountabie far it. \

Set objectives and measure your performiance against them

At the beginning of the implementation it is important to set objectives so
that at least we know where we are going, 1.t.0 the implementatica. If we do
noet measure our performance i.t.g the objectives, we will not krniow how far

we have come. World class manu*‘actunng requires continuous 1mprovement

- and MRP without performance measurement is destined to fail.
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2.9  What is ahead for MRP?

in the eérly days of materials requirements pla;:ining, 1 was difficult ta obiain and
track the correct data. In rmany respeets the gbi!ity to de those things today is much
erthanced with the current capabiiities for information processing, for the sharing of
data bases, for’ managing of data bases and the flow of in!‘ormatioﬁ. The most
important implication is the ability to maintain a single source of informatior: that is
always accurate and always available, thus impraving performance throughout the
company. Gains in the operating efficiency of any portion of a production
envirenment will be multiplied by the use of MRP.

One of the main areas for growth for MRP will possibly be the incorporation ot new
concepts in -production. scheduling and control. In 1883 APICS { American
Production and Inventory Conirol Society) anncunced their new "Zero Inventory
Crusade”. They believed that just-in-time, zero inyentory and Kanban type concepts
are seen to be useful ways of making progress. MRP is a push system with released
orders pushing through along the route and accumulating as work in process or
‘buffer inventones

The Kanban approacﬁ is radically different . It is a pull system, whereby work on a
part is not started until a signal is received that it is needed further along the
production prdc.ess." Work in process inventories are therefore minimised, This
implies continuous development of the production process to minimise bottleneck

operations.

If is likely that a mdrriage between MRP and Zero Inventmjf will take place in"the
future. MRP is powerful at long termi’ master scheduling. Zero inventory is powerful
at the deta:led scheduling level. In order to combine MRP and Zero inventory,
thought needs to be given to {}roup Techinclogy type concepts. Greup Technology
seeks to identify families of gLrodliCts with similar manufacturing sequences or
requiremnents. Afier this, a "cell"_liis created, which is in cifect a flowline factory within
a factory. The Group 'I‘echrmlog;r.P factory within a factory concept may be found to fit
well with the development of small or persenal computer based MRP systems,

1L seems likely that atteniion will be given to decentralised or networked MR

sysiems. Whilst aiso fitting in well with Zero Inventory concepts, such small sretais

18
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may heip with the MRP implementation process, ﬁrhich has been thiz failing of many .

large MRP installations thus far.

Distribution is another challenging area of development. The concept of Distribution

Requirements Planning, which is MRP appliéd to Distribution: environments, has yet
+to make an impact in South Africa.

O

2
@y
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3. PLANNING - LIYERATURE SURVEY
"Planning is the first step in manage-nent it ccnsn%'és of selcctmg measurable
) oby.ctzves and dec:dmg how to achiieve these objectives.” pera.1

&

in management, plam\‘mg isa prereqmsxtﬂ for meaningful execution and control. Thc
relationship between tl&ese three fm\ ,;3 is 1x.u<§tra ted in the ﬁgure below,

T e X -
C w _\. ,.f‘\__
' . B B CJ‘ .
& |
’ . ‘ﬁ‘/ 7
v . KK : ﬁ
] 2 N .. . )
PLANNING ——] JEXECUTION _ P RESULYS
S,
RY A 7 F 3
W
’ CONTROL
. | i
Fig 3.1 - Schematic F:s;latiunsl:ﬁp of Matagement Functions

o

Execution is the carrying out of the plans, whereas the control is the comparing of
the actual results with the desired results and deciding whether objectives or
methods of exceution should be revised. "Jithout planning there is no basis for

artion and as such, no basis for evaluating the results achieved.

"Planning niot only provides the path for action, it also enables management to .

evaluate the probability of successfully comgleting the journey." geraz

Diligent planning often reveals the pitfalls and shortcomings of decisions which

appear to the casual obseryer as the natural course to follew.

-y
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3.1 Clussification of Planuning Activities

., Planning activities are frequently classified on the basis of the two related

~mensions; viz, the length of the planning borizon and the s* ategic - tactical

dif . nsion. \

5i

3.1.1 The planning horizon

Plans can fall into one of three categories, depending on the Jength of time from

planning to final execution. These three Lategories ace:

.
s long range
» mediumn range

«  short range

Thers is no set time span for cach of these cateyories since the time span depends
on the operatiosial environment \of a given orgauisation. The period covered by the
long range{*}iia.n sl';ould be equal to or greater than the composite iead time, to bﬁng
abdut the n.;q}_._zi"re'ti changes. In some cases these changes will constitute a change in

the directi{_,,,‘-c\f the business. Medium range planning usually covers a period

‘beginping one to two months into the future and ending anything from twelve to

‘eighteen months thereafter. There is no fixed number of days or weeks prior to

production at which short range planning begins. It is important to note that
planning is an enggihg actwty which requires constant refinement and adjustment.

b

3.2  Strategic - Tactica) Platining
o

Strategic planning is the process of estahlishing corpuriie goals and objectives along
with the plans ts accomplish them, while tactical planning is the process of selecting

the metheds of achieving these organisational objectives,

w
i

Production inventory management personnel participate in long range and stratsgic
planning by specifying the capacity requiretnents for proposer plans. However, they
devate most of their #ime and effort 1o tactical decisions in the medium and short

range.
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Figure 3.2 below shows the
the time horizon.
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As can be seen from fig 3.2 all the material planning is done in the medium to short
range. It is important to note that these activities frequently take place in more than
one time frame. For this reason we will concentrate on the medium to short range

plans,
"3.21 Medium Range Planning

The medium range plan is a common intermediate step between the production phm
and the master preduction schedule, ft m.ay be a distinct activity at a peint in time
six to eighieen months pg'ior to production or it may be a refinement in the
production plan that tekes place gradually over a namber of months, Whereas long
range planning involves decisions which take a long time to implement or undb,
medium range planning involves decisions usuaily corncerning such *hmgs as
émployment levels, overlime budget, production rates, inventory levels ‘and
sitbcontracting out. . _ ._
A masjor task faces inventory management in the medium range. Planning a'ggrcga'}tc
-inventory and production levels o atlain a desired level of customer service and fo
have the coéts of carrying invcntof}, approach a minimum. This is called the

aggregate planning problem.
3.2.2 'the agngégate planning problem

Not only does the demand for snow blowers and lawn mowers {oliow a seasonal
_ fg‘end hut so does the demand trend for many items. Variations in the demand for
censuner goods generate varying demund for the raw materials, gomponents and
supplies used i their manufacture, Coping with these variations in demand is one
of the mest challenging problems conironting manufacturing and inwventory
management. The economic consequences of planniny aggregatc production and

inventory levels can be substantial.

Different approaches are available for chtairiing solutions to the aggregati: planning
problem. Theze approaches include:
.'!'rial and error methods
Linear programming cost minimisation
" Linear decision rules L%
Search decision rule, . '
Hierarchical planning and disaggregation

(ioal programuming

-



While trial and error probably is still the mast.cc'immonly used method, methods 2
and O are gainiqg greater acceptance as the situations in which each works well are

pinpointed. '

The aggregate planning problem is complex and apgregate planning decisions have a

major impaét on the success of the firm. The ubjectives of aggregate planning

support overall organisation objectives such as profit, return _on investment and

growth,
Aggregate planning objectives usually include the following:

s Achieving a customer service at or above a specified level
« Maintaining the inventory investment below a specified level. (This

specified level will be the maximum inventory level)
+ Maximising production efficiency within the constraints of customer
service and inventory cost objectives
'+ Mitnising total inventory decision related costs while achieving the

Jdesired production efficiency and customer service objectives.

" 3.3 Forscasting

P

Forecasting has a major role fo play in planning.

"Forecasting demand is a lof ke forecasting the weaiher. In bath instances there is
no such thing as a sure bet; predictions usually tura out to be in the bailpark, but
occasionally they miss the mark completely. Moreover in both cases the forecasts

serve as a basis for planning.” ges 3.3
\",

In business, forecasts are th:2 basis for capacity planning, budgeting, sales planning,
production and inventory planning, purchasing planning and many more. Forecasts
play such an important role in the whole planning prorcss because they enable
managers to anticipate the future and thereby plan accordingly, it is important to

note that business forecasting consists of morea than simply predicting demand.



Forecasts are also used to predict profits, costs, ?rédﬁi:tivity, availability of
respurces and raw materials, Howewer for the sake of this study the focus will be f_m

forecasting demand.

Even with the aid of computers and advanced maﬁhematical models, forecasting is
not an exact science. A successful forecast requires the skilful blending of art and
' sciencé. Experiencé, judgement and technical expertise all play a role in developing.
accurate forecasis. Forecasts arz major inputs for many operation decisions and
thus it is essentia} that those people preparing forecasts know exactly what kind of
forecasting teehniqucs are availabie. There are a wide variety of forécasting
techuiques available, each one being used in différent situations or under different
conditions. However, there are certain qualities which are common to all techniques
and it is important to recognisc. them.

B

These are as follows:

» Forecasting techniqucs; gcnéi'ally assume that the same underlying system that
existed in the past will contiuue to exist in the future.

s Forecasts arem rarely perfect. Actuai results will usually differ from predicted
values and as such allowances should be made for inaccuracies.

+ Forecasts for groups of ite:ns tend to be more accurate than forccasts for
individual items because inrecasting errors amongst individual items tend to
cancel each other out. .L;;!crtiinities for grﬁuping could arise if items or raw
materials are used in more than one product. '

v Forecast accuracy decreases as the rime period covered by the forecast increases.
The reason for this is that short term forecasts have to contend with fewer

uncertainties than longer range forecasts.

Thre are five basic steps which should be followed in order to achieve accurate

forecasts, These are;

+« Determine the purpose of the forecast and when it will be needed. This will
enable you to determine the levet of detail required in the furecast.
» - Establish the time period that the;‘ forecast must cover. Always keep in mind thint
. accuracy desreases with time. '
s Select a forecasting tcchn‘ique.

+ . Gather and anaiyse the Eij)proririatf: data and then prepare the forecast,



* Monitor the forecast to see if it is performing in a satisfactory inanner. If not

yevise the forecast.

. | .

There are two general approaches to- forecasting. There is the quali;_ativc and the
quarititative approach, The qualitative approach consists mainly of stubjective inputs 3
which often defy precise numerical description. Qualitative techniques permit the I::'i'\
inclusion of seft data, such as human factors, personal opinions , hunches, eic. .:
Quantitative methods involve either the extension of histqricéi! data or the
development of associative models to make a forecast. Quantitative technicques
consist mainly of analysing objective or hard data. They usually avoid the pq}-sonal
biases that sometimes contaminate the qualitati}:e methods.

3.4  Forecasting Techniques

There are numerous techniques that can be used for {orecasting. We wil! examine .
three of the more commenly used techniques. '

- The naive approach
2, Moving averages

Exponential smouthing

1. The Naive Approach I

This approach to forecasting is wonderfully simplistic. The last observation in
a time period or sequence is used as the forecast for the next period. For
exampie, if January's demand is for ten bicycles then February's {orecast will
be for ten bicycles, What they are basically saying here is that the immediate
future is expected to be pretty much the same as the r?cent past,

While the naive approach may appear to be too simplistic it does have it's
merits. It is very éasy to understand and use, and there is little or no cost
involved in preparing the forecast. The catch with the naive approach is that

it only works if there is little variation in actual values from period to period.

e
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There will be many cases where the najve approach will not work very weit,
however in these cases it can serve a useful purpose in providing a standard

apainst whick the alternative techniques can be measured.

Moving Averages

Next to the naive approach this is the simpiest of all forecasting techniques.
When ﬁsing historical data for forecasting there is a certain amount of
random variation which tends to obscure systematic movemnents in the data,
Ideally it would be desirable to be able to completely remove any randomness

. from the data. Moving averages are usually used to remove most of this

randomness. This will ensure that the nonrandom variatioifs remain intact,

Averaging technigues smooth out these random fluctuations because the
individual highs and lows in the data offset each other)ivhen they are
combined . inte an average. Moving averages are ccntz/ﬁjally updated by
replacing the oldest values in the series by the most rece {\_t values. There are
two types of meving averages; the simple moving average and the weiﬁhted

moving average.

With the simple moving average the average of three periods of actual data
can be calculated and this can be used as the forecast for the next period's

tlata.

The weighted n:e\l}ing average differs from the simple moving average in that
a simpie moving average assigns an equal weight to each observation while
the weighted average generally weighs the more recent observations heavier
than the older ones. For a four period observation the simple moving average
would assign an weigh of 0.25 to each period. The weighted moving aveérage
would weight it as follows: 0.1, 0.2, 0.3 & 0.4 wit}} 0.4 going to the most
recent observation. {1::te: the sum of the weights ml:ft';‘.t always be equal to 1.

The advantage of weighted averages over simple averages is that more

emphasis is placed on the recent observatious. i
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3.4.1

1}

It is important to note that averaging techniques have two fundamental :
charactenstzcs One is that they smeoth variations in the data and the other
is that they do not react inmediately to changing trends in the data.

Exponential Smoothing

This is probably the most popular method uszed foy forevasting. Basically
exponential smoothing is a form of weighted moving ii\reragc:'a However, it is
far superior to the methods discussed in the previous section. Exponential

smoothing's superiority comes from the fact that the weighting patterns can

" easily be altered to meet the needs of a particular situation. The fact that it

has minimal data storage 'requirements makes exponential smoothing
attractive for computerisation, especially when there are many items which
you want to forecast. In contrast, for a large number of items the data

storage requirements for moving average techniques can be enormeous.

The b name exponential smoothing is derived from the way weights are
assigned to historical. The most recent valies receive most of the weight and
the weights fall off exponentially as the age of the data increases. Exponential
smoothing is ideal :ﬁ‘.‘. data that varies around an average.

The principles behind exponential smoothing are relatively easy to use and
understand, Each new forecast will be based cn the previous forecast plus a
percentage of the forecasting error. The forecasting error is the difference
between the forecast value and the actual value of the series at that point. '
New forecast = Old forecast + KiActual - Old farecast}

where K - smoeothing constant

Chonsing a Forecasting Technique

~There are many different kinds of forecasting techniques available and no one

technique works best in every situation. In selecting a technique for a given
situationt the manager or analyst must take a number of far& \nto
consideration, The two most important factors are cost and accuracv

Generally speaking the more accurate the forecast, the higher the cost, so it



[

. ’ ' | ,
is important to weigh cost-aceuracy trade offs very carefully.” The best
forecast is not necessarily the most accurate or least costly, but raster some

combination of the iwo.

Other faciors to take into consideration include the availability of historical
data, the availability of computers, the time needed to gather the data,
analyse it and prepare the forecast, as weil as any prior experience mth a
partinniar technigque. The forecast horizon is also important because some

techniques are more suited to long range forecasts while others work best for

.

In some instances it may be decided to use more than one forecésting

the short range.

technigue in order to obtain independent forecasts. If the different methods
produced  approximately the same predictions, that would boost the
confidence in the resuits,
i H’f
. .J
. Forecasting is an integral pa;t of pianning and many companies brush it off
as a waste of time and money.
1
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4. PROBLEMS AT THE DISTRIBUTOR PRIOR TO IMFLEMENTATION .

As was mentioned in the intrcduction, the Distributor was experiencing several
§

problems in the a_*éea of Materigls Management and it was as a direct result of these

problems that it was decided to implement MRP and to address tl;xe lack of adequate

pilanuing.

The problems that occurred at the Distributor prior to :mplqmentatmn can be gplit

into two categones

i. general materiais management pmblcms

i
2. MRP assouiated problems { P
. " ey

4.1 General Materials Manrgemeni Problems

" These were problems that were identified at the Distributor and which eccurred as a

result of poor materials management practices. These problems, if not resolved,

would have an advers: «ffect on the MRP implementaiion,

" There were two wayé by which these problems were identified. These were:.

« by deing audits arid conducting interviews

= by monitoring the Distributor's key performance indicators (KPI'S} ,

Eskom's KPl's are used to measure performance as well as the direction and trends

of activities. By doing this they enable top management to see at a glance whether

overall performance is focused towerds Eskom's goals. The KPI's that we monitor for

the MRP implementation are:

+ total stockholding
» cay's worth of stock .
e custbmer ser.ice level

= stock turn ratio

30



Total Stockhelding

The stock on hand is measured as it represents the magnitude of capital that.is tied
: . B P .,'-i

up in stock, The eptimum amount of stock should be kept so s to keep operatiol, /

running smoothly without excess inventory costs. The inventory value is i:i'esented'

as a bar graph shoi.ving total stock fot each of the previpus 12 months,

Tay's worth of Stock | +)
This ratio allows a comparison of materials management performance over time, as
well as befween Business units. The usage value for a year [val(‘le of the previous 12
months' issuesj is divided by 365 to calculate the value of a day's worth df stock.
This is divided.into the stock value {ideally the aﬁerage over the past 12 months) to
determine how many days worth of stack are held. ’

)

Customer Sexvice Level
Ena
Customer service level reflects the success rate achieved in delivering an iterd to a
. zuustomer by the promised time (which is ideally the need date). The achieved service

level .depends, to a large extent on the investment in inventory. The higher the

inventory, the better the potential service, givan that the inventory mix is correct.

A

LE

The lower the inventory, the greater the risk of stock outs.

o w
|

Stock Turn Ratio

This ratio basically tells you how often you turn gver your stock during & yesr. This

v

- ratio allows you1 to see if any of your stock is not moving at all.
. I/,‘ N .

The ;'auditsf ere carricd out at both the regional offices and at the stores. These
audits and/ interviews were conducted to determine what problems, if any, existed in
the Distributer. The KPI's would cnly highlight (indicate) that there are problems,

but the interviews and audits would help to pinpnint the exact problems.
Problems that were identified included:

e high steckholding figires

» law stock turn ratios



{ ") ,mediocre tustomer seryice

These pi;oblems have to be addressed and sorted out hefore the MRP implemeniation

.

insufficienily educated materials management staff

%:ock outs on-some items & surpluses on others

lack of discipline with stores practices, sﬁch as issuing, receiving and cycle
counting

fack of adherence to materials management procedures

no accountability at the stores for high stock ievels .

LITTLE OR NO PLANNING BY THE PROJECT MANAGERS

s complétc. }
The key performance indicators will be used to benchmark the Distributor at.the

start of the implementation. They will he monitored ont a monthly basis throughdﬁt

the duration of the implemeniation, thus monitoring the progress,

4.1.1 How the problems were addreased

Sl N . N .
» “High stockholding figures, low stock turn ratios and thedicere customer

service levels: - these result from the lack of discipline in issuing,
receiving and cycle counting. Addressing this problem will ensure thai
the KPi's improve. The only way of addressing this problém is through
education. Arother factor that could result in poor KPU's is bad planning,

if the planning is not'accurate, then MRP is going to reflect this. When -

planning is based on forecasts, it is essential that those forecasts are as
accurate as possible: Inaccurate forecasts will result in bad plonning
which will ultimately lead to the abovementioned problems.

Insufficiently educated materials management stafft - the only way in

which this can be addressed is through education and training. The first

step was to deiermine what the skills shortages were for eath of the

.-, functions at the Distributor. The next step was to develop. and schedule

the trainifzg courses. ‘One of the biggest activities with ;7 MRP
implementation {approkimately 60% of the time}, is education and
training. The importance of this cannot be ’emphasisued enougi.

Stock cuts on some items and surplusre's onn others: - this can be
attributed to two things; bad planning and bad materials management.
Good, accurate planning is essential to the success of MEP. .’I‘h_ankfully
the Distributor recognised the problem and made a stern effort to resolve

the problem. They locked at retrainin the stalf as well as starting an

Lad
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_ Lack of discipline with stores practices,

y

. ki [}
awareness campaign as to the n:npcrtance of planaing, Sinc:e a Int of the
p,lanvung is based oft forecasts from the Forecast & Plax eI systern. it
wis essential that the users knew how to work ¢he system properly. Once
again retraining was needed. A Iargc nember of stock outs were directly
attributed to puor matcnals m:magemen" practices. It is esseritial to
ensu'e that }our s.ack levels arve always up tc date and accurate {45%
agcuracy). By doing this a great many of the stock outs could have been

avoided.

ucn as igsuing, re::elvf,)g and
;le caxting: - Smres practices and prcc:edures are in place to ensursy
the the stores will he ran effectively. Alféhts were carried out at all of l;lv-j
stoxe to ascertain where the problem areas were. Once highlighted, each
problem area was addressed individually by the appropriate manager.
Enforcing accountatn.lty onto the relevant people, coupled with the
authority and respenmﬁmty to do the job, ‘the performance in these areas

should improve,

The planning issue is the most urgent issue to address, since thete is.
ongmng pressure from mansgement 10 reduce stocks and increase semre'-
levels. This issue w:ll be addressed in section & of thxs report

el

By addree"r -" e‘ach of the abm'mcntmned problems and "indmg soiutaons to them,

the chance 5 a successful jmpie meritation was grea,t,lv increassd.

4.2  MRP Associated Problems

\_-.

-

1

These were problems that were identified =5 arising &1“"’“‘}9 a wsmtance to " Jor lack

. of understanding of materials requn ements planmw:

Problems that were identified included:-

v

a general lack of understanding or kaowledge of MRP
a éeneral resistance to MRP o a
a lack of belief i the benefits of MRP oo

S



¢ a general resistance to change

s alack of support for ASI

One of the major MRP related problems that arose eve: before the implément&tion
began, was the resistance and lack of support for MRP. This resistance wos
sneountered mainly at grass roots level, vﬁiﬂ‘; the operational staff. However,
resistance was also experienced, wh za lasser extent, with middle Imanagement. Alotof
the resistance and lack of support -:::utl’cl -be directly attribuied to a lack of
understanding of materials requirements planning. Or-e of the things wat wag
evzdf-nt was that many of the people who were involved m the MRP project, from he
sttrxbutors side, had iittic or no know;edge of MRP. Ti'us meant that we had to

embark on an extensive training program even before the mmpiementation began.

i »xtem".re training program was developed from the praject
' Tf a:n which would provide them with the necessary training and exposure needed in
dtder to work on. the implementation. Over a one monih period the whole projec. 'I
team underwent ¢xtensive training in MRP, as well as the Eskom ASI system. Onee
this was done, our attention wad focused to the people who would be using this MRP
system. Before any training was aftempted it was folt that it wad more important to
try and overcome this resistance to the system, because there is no-way that a
system is going to be successful if the people using it do not believe in it. A series of
Joadshows were dﬂvclnpu..q in order to inform the future users, as to what exactl
was happening with the MKP project. The main aim ¢f these roadshows was to
create awareness and understanding of the project.

It was important that the roadshuwé"IW'ére held at all the regions and districts in
order to ensure that sufficient awareness was created throughout the Distribiitor,
The effict was almost instantaneous. As soon as the people became aware of what
the project envailed, and especially whatﬁ the benefits wold be to them, they voiced
suppori and accepted tha! the implementation wourld be of benefit to everyone.
-However, there will still some "hardline” cases of people who refuséd to alter their

standpoint on MRP.

Another of the problems was the lack of support for the ASI {American Software
Incorperated) system. This is the mainframe system that Eskom presently uses to

manage it's materials. This is also the syster: thar will L*;-'x'\;;«-_iﬁ.'ahg MRP.

]




+ Due to several support problems with the system, ASI's users have been losing

paticnce with the system and as a result there was some duubt as to whether an AS!
based MRP system would work. The {irst step to rebuild the users’ confidence in ASI
was to gort out the system support side of things. Beiter people were assigned to
system support ari/measures were introduced so that customer complainis and

ephancerzents couit®be handied swiftly and effectively. This nroved to be iy

 efiective since users were no longer havirg to wait for a lengthy period of time to gec

h""‘:"“:‘——--:.:\‘

results. The other measuvre was to train the users better, Many of the faulis tﬁat
were being régistered on the systera were as a direct result of incorrect user entries.
Thd-same spplied to enhancements. Users were submitting enhancements in ordegh
1o change the Sysft:m to do things that it could already do, just the users did not
know abeut it. Therefore the user trainer campaign was a very important part of the
implementation. L '
These were not all the prolfﬁlems that were ehwiuntered during the implemc_ptation.
however thity were the ones thiat il not attended to, could reculf in the failure of the
implementation,

: . if
Following is a list of some of the other problems that were encountoled during the
4 .

=

implementation: “u

= inconsistent design standards

J * contractors not sticking to design standards

_ . hoarding of materials in the field
« Marketing overpromising
= databuses full of corrupted infoymatisn
*»  siatl <P ortages o .
» s of several S(:stems which do niot tatk to each other

*= poor system suppart on the ASI side

These problems will all be covered during the course of this study.



5. MEP IMPLEMENTATION PLAN

Before any work could be carried out on the implementation, a detailed action plan,
or implementation plan had to be developed and agreed upon bebween all the
concerned parties, viz, Operational Support, who are the MRYP specialists, and the

Pretoria Distributor, who are the customers.
5.1  Development of MRP Implementation: Plan
There are several theoretical approaches which can be followed when implemerntiog

MRP, howc_yer, there are rertain areas of the implementation {hat are commeon to all
the different approaches. The probler is that it 1s impossible to simply follow an

implementation plan that is laid out iz a text book and hope that the

implementation will be suceessful in your particular environment. It is important to
déve)op an implementation plan that will best meet the objectives of the customer.
The different types of information that should appear on the action plan are as

follows;

s the different activities .
+ the responsible people for the activities
s the siart and due dates of the activities

The vital activities that have to be included in any MRP implementation plan are as

follovs;

s t{raining
* integrity of data '

» system set-up

The purpose of the action plan is to lay down ail the actwmes that Have to be; .
completed to ensure that the lmplemen!atxm i$ a success, The project maﬁagér

should ensure that exch activity is met by the due date. It is important that once the

impiementation plan has been drawn up, responsible people have been assigned to

the various tasky and target dates have been decided nupon, all the rel_/pvan:' pzl;rties

must agree to this plan and aceept it. la this case the relevant parties were the

Engineering Manager, the Materfals Manager and the consultant {myself).
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Once everyone was happy with the implementation plan, the iznplementation could e
T

begin. : /

(See Appendix 2 forimplementation plan) /
. By I
5.2  The Detniled Implemoentaiion Plan . \
- )
N
N

GENERIC MRP IMPJ_EMENTATION PLAN

Documient
current .
process

MRP Education and Training

Finalise the Product
Structures (BOMs)

Develop new Materials B oo
Management Process : /i
Input Business Develop | MRP Conversion Py

Planintothe {  system | System to A
IMaster Schedale]  interfaces!  [Training MRP system Mo

Validation of Data"

Memi 3 ¥ 4§ ¢ 7 8 9 0

The dlagiram iliustrates a proposed timetable for
- cmemanon uf the various acrmtits :

"o

'

e

By

Fig 5.1 Thecretical Implementation Plan
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1 Formation of a Project Team
\
While it is the function of the consultant to advise and monitor during the
‘implementation, it is vital that the Distributor ssaff, who will be using MRP, are
actively involved in the imple;nentation. A project team should be formed consisting
of high-level representatives from all the relevant line functions. These line functions
inelnde - Commercial, Engineering, Design, Marketing, Construction, Project
Services as well as the consultant.
The role of the project team will be to ensure that every aspect of the iinplementation

is addressed and completed successfully. The project team should sit every week or
. Sscond week depending on necessity.
\2  InitiatWork |

"f‘»hcre is & lot of initia) preparatory work that has to be done at the onset of the

implementatmn This consists of the following;

A :
audits on Boﬁ’g, buying and stores

M ﬁ.
"« doclumentation of the current planning process
s sell presentations to design, districts and comunerial
Y a Audits on BOMs, buying and stores

Béfoz'c we can start the implementation it is important to determine the current
v status of the business, See how the business is operating without MRP; MRP will
onlj be successful if the bills of material (BOMs) are 100% épcurate. Inaccurate
BONgs will ultimately lead to inaccurate material reguests, An audit of all the
elechiification BOMs had to be done to engure that produet structures, lead times

and usage rates are accurate. The engineering department are responsible for-

mainienance of the BQMSI and they have a design standard specifying the Eskom

R

specified design standards for the BOMs. All projects have to be de'signed according
to these design standards. All the bills of material in the design standards must be
audited. it is important to 1nclude the contrantors and project englrteers in thig audit
since they are the peopll - -, b are using the material to build the imes thei ef:)re they
will know if the current BOMs are up to §cratcl;; or if they necd to be amended.

The buying ﬁroccss is an integral part of the MRP process. The placing of purchase
orderd amd expediting according to the Master Schiedule sve key Mnctions Fa

AR




-ensuring the success of MRP. As with the BOM audit)

b Document the Current Planning Frocess n

expediting pr_occsses should be audited and documented. .-

The stores play an integral rele in MRP and as such the storl‘es audit should be done

thoroughly. The comnputer system nsed at the Distributor to r‘mnagc their materials,

prior to MRP, reflects certain information about the stock 1t&¥rns in the siore. it is
important to do & store audit to determine the accuracy of th:s stores data, since

100 % data integrity is essential for MRP success, \

The foliowing information is captured for each stock item;

= the NSN - national stock number i

» inventory on hand ' b

. i
* location in the store \S'“
s UMC - unit of measure ,
» purchase lead time - 51

Theory dictates that this information should be 95% accurate fom MRP to be a
suceess. The findings of the audit must be documented and if this Q%‘% acenracy is
not achieved, action plans musf be put in place to achieved the dcs:rcd\»accuracy

W -
j - v

With both the Br/Ms accuracy and the stores accuracy it is impartant to set target

dates by whlch / ese accuracy’s have to be achieved, or else the 1mpiem&1matlon will
be halted untii sur:h time that they are achlcvcd (in our case these targeqndatcs were
one month prior to the * go live™ date) Scttmg these target dates is lmpol.*tant since

they force the project team to achieve and maintain these data avcuracy’s. x\

I i N . :
As was mehtioned in the literature survey, aceurate planning up front can be the

difference b#iween a success story or a failure as far as MRP is concerned. All the

~rher requirengents can be in place but if there is no planning up front, MRF will fail.

‘The current planning process should be documented as if is almost certain that it

will have to be altered to accommodate MRP.

g
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c. . QSeil presentations ta design, districts and commercial

Many of the people doing the design, construyction, planning and commercial

functions for Electrification are unaware of what MRP is, what impact it will have on

~ the business and what is required to make it wérk. A presentation should be put
together to convey this information to the above mentioned people. Once the
presentation is compiled, everyone who will be affected by MRP should be present, It
is vital to include everyone who will be working with MRP, in the impiernentation
froni the start. A MRP implementation should net be handled as a Turnkey praject.
It is the users systerm and they should be involved.

3 Education and Training

As was mentioned in. the literature survey, 50% of the time and money spent on the

'implementation should be spent on educstion and training. Two types of training are

necded. These consist of theoretical MRP training and system based training. The

MRP project team and user group should undergo this training early on in the

implementation. The user group should consist of the most important users’ of the

- system, such as tize masfcr scheduier, the demand scheduler, inventory optimisers
and stores processors. <{ ’

Y

. Theoretical MRP Training

Most of the users of tﬁis syster are unfamiliar with the principies of MRP, It is
important that these basic principles be conveyed to all the people whu will he
working with MRP. The project team and user group should be trained early on in
the implementation sc that they can become famfHliar with the philosophies of MRP
as well as become familiar with the system. The other users can go through this
training just prior to going live. It is important that all the varisus functions involved
in running MRP attend the same initial training. The reason for this is that these
different’ functions will be working together to make MRP a success once it is
implemented therelore if they all attend the training they can highlight and discuss
any potential problems. @

'Tal
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b. MRP System Training

MREP is a computer based system and it is important that everyone using this sys%ém
knows how it works. Two types of system training are saggested; a system overriew

s

and detailed system training. , ¢

A general MRP system overview will be given to the project team and user group
quite early in the implementation. This will give the users insight into how the f!\FfIB.P

-

system will integrate with the current systems being used. .
A more detailed training session will be held just prior to going Hve. Each user will

be given defailed training in his/her specific function. This is done late in the
implementation to ensure that it is stili clear in their winds when they swiich over to
MRP. a training data base will be made availabie to tHe users so that they can “play”

on the system while they train. This is a good way to pet to know the system. A
refresher training session will be given ¢ ‘veek prior to geing live for anyone who
needs it

=3
User manuals re provided by ASI [ASI is the system that Eskom uses to manage its

inventory.)
4 Finalise Organogram, Project Management Process & MRP Process

Imnplementing MRP does not simply invelve taking the current processes and
applying some software to thern. It involves reviewing the current proce;;ses for
planning, srheduling and issuing material. The MRP process for these functions
must be finalised, documenied and distributed to the relevant parties. This
distribution of the processes will take place via a roadshow. Each of the different
functions will be shown how MRP will affect them and what changes will be
necessary to make MRF work. _

It is important to decide on how many pcb;ﬁe are needed to run MRP sﬁccessfully
and, w}";at their functions shwould be. This must be drrwn up by the consultant in
conjunction with the Materials Manager, the Engineering Manager and the
Commercial Manager. If new people are needed they should be appointed as svon as
possitle. Job descriptions should be drawn up for every person who is working with
MRP.

A1l



[ Decide on Plant Material Types and Implement NK

)

In Eskom there are different types of material that are used for different calegories of

work, Le: reticulation material; construction material, maintenance material, etc. A
material type has to be-dccidcd on for all eiectrification projects that are going to be
run through MRP. Only MRP niqterial wiil be assipned this material type, It is
important to decide on this materi:ai\'iype fairly on in the implementation since all
the material that is currently being used\?ﬁ; electrification will have to be transferred
from it’s current material type to the new one. This will be done during the material
type corsersion. Eskom Corporate Cc:ﬁ-nzm:n:ilalt decides on the material types that )
should te used throughout Eskom. It was dutided that all MRP material will be
assigned a material type of MF. Prior to MRP all electrification material was assigned

a material type of 55,
6 Collect Security Informstion for BUC

The Businesa Unit Controller (BUC} is responsible for loading people onto the
network and -assigning them profiles. In order to restrict the number of people that
have access onto the system, sach user will be assighed profiles that are finked to
the function he/she is perfuﬂﬁingw. Each function will have a separate profile. It is
important to identify what profiles each person shouild have and to supply this
information to the BUC, who will then load them witn their relevant profiles. Audit'

reports can be run to detenmine who has what profile.

7 Compilation & Listribution of new Pulicies & Proceduresl

The existing policies and procedures for the handling of electrification mataerial did
not make provision for MRP. These policies and procedures basically dictate how the
electrification projects should be handled from the planning phase, right through to
the issuing of the material. These policies and procedures have to be revised to
accommeodate MRP. it is the responsibility of the\-;brojact team to compile these new .

proceduras in accordance with the Business Unit’s objectives.
Once the new policies and procedures have been eompiled they must be distributed

to all the users, so that they can see how MRP is going to impact on the way things

are currently being done,

A



8 Implement Manuat Planning Process

As has been mentioned before, planning is the key to a suceessful implementation.
Thé planning process that was beingz used prior to MRP was considered not to he a
success from the Inventory Management point of view. One of the action plans was
to investigat;; the cuirent planning process and reviss it so that the up front
planmng was accurate. The plannmg Eracess has to ensure that the material
reqmrements for all the prolce:ta’ﬁic/ known ;;\?!m “hvcntor_y. department ai least 6
weeks prior to the need date. Wewe” .16 “-eeks since this is the average purchase
lead titne for the stock items. This manual planmng process must be implemented at
ieast 2 months prior to going 11ve so that the project managers can become fomiliar

with it by the time they switch over to MRP.
A detailed investigaticn into the planning process can be found in section 7.
9 implement Engineering Change (ECN) Process

‘As was memxoncd earlier, 10{}" data mtﬂgrﬁty is sssential tu MRP success, One of

the areas that can effect this data agccuracy is engineering changes. An engineering

change will occur when a stock number fq}r a stock item changes, or & bill “of
material changes. It is important 1q have striét control over there changes. Normally
it is the design engineers that raquest the changes to be made. They will inform the
inveritory people who will in turn inforin the project managers and contractors.
However, if this is not enforced then it will not happeny. The easiest way of enforcing
this is thyough the formation of an Engineering Change Comumitiee, consisting of
representatives from ali the areas affected by an engineering change (viz, design,
inventory, project management and construction). The current engineering change
procedures must be revised to accommodate the Engineeting Change Committee. All
engineering changes must be submitted to the Engineering Change Committee for
approval before they tan be implemented. This will help to maintain 100% data

integrity,

10 Identify Planning Parameters

3 oy

Certain planning parameters such as safety stock, order quantities and lead times

have to be decided upon for every item.

&
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1
’ and test it heforg going live.

The chances are good that all this information already exists for all the stock items;
however it must be revised at regular intervals. The buyers and the master

scheduler are responsible for reviging this information.

11 Instruct IT (informtion technology) to set up Data Base

LA

The Information Technolegy department is responsible for setting up the MRP data
base on the mainframe. They need approximately one month to set up the software

12 Chsck BMB/AEL interface s in place A

One of the mein pmbicms that is experienced in Eskom regaxdmg systzms, is that
there are 8 number of sywtems being operated that do net talk to sach other. The
Project mansgers input their rec&urements for MRP onto the Business Management
System. {3MS; This informat™ : must then be downloaded into the MRP system
which is loaded on the ASi system. (Section 6 gives a detailed look at the svstems
uned tﬁ run MRP} A major problem was mscovered. The BMS system could not talk

4o the ASI aystem, therefore al! the requirements would have to be loaded manually.

This was unacceptable therefore the Information.Technology department was
commigsioned {o design an interface between BMS and AS! to facilitate the
downloading of demand. A requireraent for “going live” is that the interface musi be
testéd and in prodt}ction by the “go live” date, or else the switch over would be

pdstponed.
¢ L

13 Conversion and Test

During thls phase of the 1mplementatmn the database has to be populated with
data. All ;he stock items and parent items have to be loaded togﬂther with te Bills

of Material and planning parameters. The ennsuitant should advisc the users on

how to po;;ulate the database, but it is the users themselves that shouid do the

actual population. Since data integrity is essential to MRP success a check uhoﬁld'be

done afier the pcpﬁlation.is complete to ensure that the data hay been leoaded

correctly. K
Once this has been done, the projects can be leaded fdn?'; the system and the¥ can
convert from their manual system to MEP.

i
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i4 Sign Off (final aundit] .

¥

Once th’e. system is hve the consultant wili have to spend a coup!g Q.f days a;:' the
business unit 1o help sort out any tecthing prcblcms When b9“= rti€s are satisfied
that the objecuws of the implementation have been ach:eved a. T

=

working well, the project can be signed off. 2 SN

a)bnve lmplmnentanon plan is specifically designed for the n'np}e*“ wntation of MRP
a1 Eskom’s Pretoria distributor and is by no means“a gener.c ~RP implementation
plan.”. Only by’ followmg the ﬁlcoretu.al framework whi - doirg the actual
unplementathp will we be a\ AL hnohhght an; y deviaticns or problcm areas that are
not catcn(j for in the 1mplemq=,1tanon plan, '
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- unforeseen cxr”uf;nstanccs For this reason it is
’ unportam to document the prog €38 at every atage of the praf‘ucal unplemcntatmn

LA . -
o R R RETRRREEE A

Y

A o L “

The J retical 1mpiemqmatm?i p‘fmi as very thorough and aetaﬁed Howcvcr there is

_r’ T ' {

a god qbifmce that the practlml implementation may not g0 accnrdmg to plan By
this we }mcan that there will always be’ deviations from the action plan due to some

) - f

Ttis important ¢o highlight thosc arcas that dev:ated from the theoretxcal plan and to

_ explain why they deéviated. This will enadle the consultant to revxse the getion plan

accordingly for the implementaticn at the ' i N

. gext dite. . o

S _ e
6.1 Ovewiew of Systems used to Manage Projects and Inventory -

o Each company has théir own unique computer systeras which they tse to heip them

run their business. These may be big mainframe systems or smalier PC based
systems. Eskom are usmg 1 ‘mainframe system caheu ASl fAmerican Software
Incorporated}. ASI does have an MRP module which Eskom purchased a few years
ago when they purchased ASL In any impiementation software selection plays ‘an
important role, however in our case the scftware to be used has been predetermined.
Eskom does not use AST on it's d.. ,rr“they 8lsa havé a mamframe based system called

BMSi {Busmess Managcment Svstem], which they use for the costing and scheduling

of progccts This was ene of the big problem areas of the 1mplementatmn
e

i

To allow the two systems to be alle to communicate with each other the project team

specified an interface which the Hiformation Technology departinent had fo have in

place by "go live" date. This interface would allow for the ddu_r_n!oad%f data from BMS _

sy

to ASL) -

: . "‘\
-.; s S

The systeins used by Distribution to m.anage thelr 'ﬂlectnﬁcatmn prcgecls are as\&
follows; '

Fra
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[: ' Y CAD SYSTEM FOR

SDMRS DESIGN
DOWRLOATIVIA :’\. ETIFFIR
' ¥
i COSTING & Y
BMS . SCHEDULING
DOWRLGAL VIA AR PUNCTION
g ' ¥ -
. j g ' E
ANI/MRD MATERIALS PLANNING 1

Fig 6. 1, Current Systems used in Distribution

Each of the three systefns performs 2 different function.
1. SDMRS - P

SDMI stands for the Standard f)esign f& Materials Requirenfents Sy'qtem' SDMRS
is a CAD system which is used by the contracters .md prcgcct engineers to do the

designs for their projects. ' : .

. i'iI
It cor‘famcs all the standard bills of materials that are nséﬂ in Plef‘trmcatmnh "‘hese

BOMS arc the uilding blocks of the' pmlel ts . _ ' ll
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The project cngmeers receive an overhead photogfaph ol‘ the town or area that has
tc be electrified, They scan this into the computer, and then using the CAD function
they apply the building blocks of the project as and when they are reeeded.

Theo system then coqpoiida{.(ﬁes ‘all the requireménts. in terms of BOMs, for that

‘particular project and this is sent to,a file on a stiffie,

u
o
i

2. ‘.BMS (Busmess Management System)

JJ

The file from SDMRS is downloaded onto BMS. The BOMs are exploded into the
mater.al retiuirements The contmg and scheduling of the ‘project are done at th:s
stam mm The labour and tmmzpon reqmrem nts are added o the project in
BMS Thc mtma& reqmren"ents are then downlaaded in the forfs of BOMs to AS], !

_'-itema, Itisa modu:&r svstem, 'mth different modu!es for different functions.

_Thf. Baee Systems and Planning modules are used to manage the mdepcfident

B Base Systems.

demand items. Pnor to MRy the Base Systen: nerc used to manage dependent
demand items as well. The purchasing and steres ‘functions can be found on the

L

The MRP module was specifically . desigﬁed by ASI to manage dependént demand

’ type itemns and while it is a separate module it is alsn fully 1megratcd with the Base

@

Systems, utilising some of it's t' unetions.

)
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Mg 6.2 An Overview of ASI MRP

The mairi systems utiliﬁed withiif; the MRP module are;

Flant Item Master ‘ {_—_.

The plant item master holds all the static inventory management informaton
{lead imes, lat size techniques, item definitirn, schedling methods, safety stock
data, etc) required by the MRP process.



» Product Structure
A K . o
This contains the bills of materials {BOMs) for all the dependent demand items
and defines the relationship between the parent items and their, components

iterns. i

ot

* Production Ordci" Status . o
L B
The Master Scheduler will use this function fo load the business/maintenance
plan into the master schedule. Routine uctivities of issues, additions, changes
snd dalenons of product:rm orders are facilitated here. . '

e

"'V‘.
}’JA, EY

’ m Scheduie and Matenal chmrements Plannmg

i
i

‘The mastzr schedule s;rsteﬁ: drives the MRP run, ensuring that demand will be met
with the supply of curhpone\nt' items from the purchasing and stores functions in
bade systemts. ' : )

* As can be seen from t.:hc above many potential_prdblek;w could arise with havirig
three systems to maxi'i’:_age your prajects. The ideal wauld ‘be to have cne fully
integratcd system that does not need customised interfaces to commaunicate.

5.2 The Plapning Process

The planning process is yital to the success of MRP. Ia ordér for the contractors to.
be able to make their connections they need material. The project managers have to
pian for this material well in advance of the project start date bucause of lead times.
Puring the planning of projccts, certain a;:pruvé.ls have to be obtained before
proceeding. An eiample of this is the Form 1530 approval. This approval has to be
abtained for the project before any material can be bought. The Distributor
formalised their planning process for eiectrification projects in order to cisure thet
. all the planning is carried out in a similar manner. There are six project managers
planning and managing electrification pt*ojécts. If each was allowed to do their own

thing, then chaos would reign.

=13
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The el=cirification project process consists of 6 phases;
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6.2.1 Planning Pracess|Prior to MRP

=" * ,':'? \I,

t ‘
hoo /{J
i U

In order to determine hok{ effective the, plannmg was prior to MK‘ t;'\. planning

process had to evaluated a'ld it harl to be determmed whether iy’ provess was

being adhered to. A

The easivst method of determ:mng if there are any probieris with the cuwrrent
planning process was to document it. The Project Services dﬂpartment made it umte
clear that there was a formalised planning proosss in ;mace and that the prc-ject
managers were adhering to it. However upon mvest:gat}bn it became apparent that

this formal process was nowhere to be seen. ioa .

. {:j'_f’

in the absence of a planning process it was dccidff& in order t,o get an acc«rate
picture of how projects were being planned, the six project managers and their staff
should be interviewed separately snd the cuwtrent planning process should be
fiocumanted. A standard set of questions were developed as a basis from which the
process could be documented. (see Appendix 3 for questionnaire} This investigation
revealed that although their was no formal process in place, all the project managcrs
were pianning and manigmg their projects in a similar manner. Therefore it wd ‘\o’c
too difficult to document the planming process. A cupy of this process can be found
in Appendix 4. ”

"
c 3

¢+ Research and tfvaltlation vhase

s+  Negotiation phase ' .
»  Preparation phase

« Construction phase

s Energising

o
fa ¥

» Normal business phase

The general feeling was that the planning, in whatever shape or form, was gbysmal; .
Project managers were inflating their materials requirements and stockpiling the
excess material for "emergency jobs". Thérc was no monitering of planning and since
the Inventory Management department was ultimately réspohsihie for the majerial,

the project managers did niet put as much effort into planning as they should.

.
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Sectmn 7 wﬂ} provide an in depth look into the prublnms assocmted with the
planning of electrification projects, and how these problems were overcome.
. [ o =

6.3 Education and Training

All the inembers of the project tem and user group attended the theoretical and
system training, which was held at the beginning of the implementation. Their one
concern was that the theoretical training course was to manufacturing focused, and
we are a service organisation, It was felt that the people who will be doing the work

\ will ot be able to associate with some of the aspgets of the iraining because it is nof

e
m o Eskom's environment. WhuT't?ms may be trye it is difficult to find

_i‘uP

wﬁmﬂnﬂ trafring on MRP that is taalorcd for the service industry. Certain

| apeaN tlf the training wérsf‘mwsed ta accommodate Eskom's unigue scenario. - >

Lise: u'mmng that was held just pnor to going live for the vi+s of the -=g<atcm was ot
ﬂlﬁmuaful Many of the pcople who were assigned to MRP did not turn up to the

N lrlnm-ng seseions. Various excuses were forthcoming. The Distributor management

: was approached and it wae made very ciear that if the people who requested the

system do not want to attend the training, there is no point in holding the iraining

sessions .o¢ even continuing with the 1mp1ementatmn Needless to say everybody

tumcd up for the next session.

The deteiled system training that the main users, viz the master scheduler, demand
scheduler and irventory optimisers, attended a week prior to "go Jive" was a success,
There weré fears that they would net be able to come to terms with the system in

one week, however this was not thé'case. -

fJ.
i o

Al‘ in all it was felt that the system trd hmg was morg tha;n adcquate but th-

thc-orrtlcal fraining is not.
6.4 Audit Findings
6.4.1 Initial Audits

o I

Initial audits were carried out on, the main stores in the Distributor, focusiag on the ©

. ~following information;
=
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s  stock accuracy ; i

& quantities a
s  units of measure | e
e <imeription \1
_ s locasion ‘
s  housekeeping
e security >
 The audits were done with b (r that 95% stock accuracy is essential for MRF

success, in mind. The findmgs of the initial audits were not encauragmg Of the
three stores audited, only one of them was close to the desired level of

aceuracy. The other two stores had accuracy’s in the sixties.

The main problems zncountered at the stores during the audits were linked to stock
accuracy. There were severa! «  pancies between the quantity of inventory
indicated on the system and ver g actially in the store. Bin locations were also
a problem. All the stock ifems are 'a's_signcd a bin location on the system, This
logation prints on the picking list to indicate to tﬁe picker here the item is located.
‘Many of the Jocations on the system did not correspond to the location of the items

in the store.
In generai the security and housekeeping at the stores was acceptable.

6.4.2 Action Plans -
‘Since the iimiings of the audits did not comply with the minimum requircmants for
MRP, certain action plans had to be introduced to ensure that the stores would be

ready by the implementation date. These action pluns included;

1 e Confucting a wall to wall auniit on the electrification material in the two stores
:‘hat had low accuracy’s. In contrast to the initial audit, every fiem is audited
during the wall to wall audit. Every discrepancy must be resolved by reconciling

issues and = aipn

. Review the locations of the 1tf-'.;v ,on the system, updating where necessary.
These items that are housed int' wwis w1th no locatinns, {temporary binsj must he

assigned a location and this must be entered onto the system.

-
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€.4.3 Follow-up Audits

Follbw-up audits wete conducted just prior to the "go live" date to ensure that th;, |
action measures that were introduced wers effective. The vesults of these audits were |
greatly improved since the previous audits. It is important to note that noné of the
stores achieved the desired 95% accuracy level even though there was a great
improverrent. The accuracy's of the steres were in the uzRer gighties. .

6.5 MRP Process

The policies and procedures: were drawn up in accordance to the implementation
plan. All in all, nine policies were drawn up for the bandling of electrification
projects, ranging from the creation of the initial BOM, in response to a customer
request. yp till the material is insued and the completed order is removed from the
systemnt. f ﬁow ‘chart was put together o illustrate the flow of work in the MRP
process. It/éiso indicates whick policies govern the different areas of work. This

ﬂ_gyvchart dan be found in Appendix 6.

The comi:iling of the policies and procedures went according to plan, however here
were problems with their distribution. The key role players in MRP did not receive
copies even though they were instrumental in the:'-development. .This problem was
‘addressed.

6.6 “The Engineering Change (ECN} Process

The Engmeenng Change Committee was established prior to going live. All the
reqmred representatives were present on the committee There were a great number
of problems with stock numbers that hed to be addressed by ihe ECN committes
hafore MRP could be switched on. _‘I‘hef_(l:.CN committee proved to be very effective in
rcducir;g the number of stock number discrepancies that occurred with the planning
and managing of the electrification projects, All design and materia\i@angcs had to
he submitted to the committee for approval before they could be implemented. Prior
to this anyone aﬁd everyone were making changes on the system, thereby creating

havoe with the desigﬁ standards.

Ey
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The one_probleﬁx that did arise with the Engineering C}langc Comnmittee was with .
the communication of the changes to the contractors and project vngineers in the
field. While each contractor and project 'managcr should be working from the design
N standards, situations arise-where they need extra material that is not linked to a bill
(( \\’of niaterial, They normally have their own list of stock numbers, which in most cases
is outdated, which they use when planning their material requirements. A
suggestion was put forward that all the project managers be notified of any
impending changes by the Engineering Change Committee.

> The project managers then have 2 weeks to injorm all the contractors before the
change ia made on the system. This should give the contractors anple time tc

update their standards before the change is introduced,
?

e S
6.7 Conversion and Test

. The testing of the system went off withont too many problems. A comprehensive set

of tests was developed for the testing. There were one or two reports that would not
o

" run, but apart from that, everything else ran smoothly. The Information Technology

department was requested to fix those reports that would not run.

The cotiversion from the okt system to MRP proved to be guite troublescine, The
‘major problem areas were the stock numbers and the format of the proje.cts that
were leaded onfo the system. Manngf the bills of materials found in the design .
sianda.rds had items linked fo them that were not loaded in the plant item master.

The reason for this was that the Design Techrology departmeht had made design

changes to the BOMs and they had not bothered to inform anyone, Both the design

section and inveniory management had io go through every single bill of material to -

determine if any changes had been made, and if so, they had to load the new items

onto the plant item master and product structure on the ASI system. This was a

long a painstaking task which ceuld have been avoided i the design section had

bothered to communicate their changes. This is wh}; the formation of the

Engineering Change Committea was essential.

The other problem cxperiéncéd had to do with the formai of the projects that were
being loaded onto the system. Many of the prbjcct ﬁianagers were not using the

standard biils of materials whea planning their projects.
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They were still using, the old methed of sending their matenal requar-m»nts through
in terms of cnmpon\e“at items. The demand scheduler then had ta convert this
demand into the bills of materials. This wh¢ causing more work so the project
mariagers were cailed into-the planning meeting and they had to agree to co- operate

and plan accordingly, since everybody had ‘bought in to MRP from the start. The -

situation improved remarkably since then.

6.8  GolLhwe
. ¥

" As with lmy system implementation, teething problc'ms were experienced once the

.

MRP 'them was live and being used to manage projects. These were mainly due to

the fact that the master scheduler and his staff were still learning the system,
:

Mﬁylthe “go live" date was during a quiet period of the year, so there were not

| t0o many proiects that were due during the first two weeks of MRP operation after

" implementation. This provided a bit more time to become familiar with the system.

ang the consultant on the project | had to stay on for a pe'md of. 10 days to heip

them to :mn out the teething problems,

7
- . /
6.9 Poat Implemgntatii;n BEvaluation 4
A post- fimpiementation evaluation was carried out to deterraine how well things were

running. The main findings of the evaluation were;

= MRP is helpingﬂ inventory  management to manage the high volume of

electrification projects currently underway in the Pretoria Distributor.

*+ The pdlitit:al instability in some of the townships designated to be electrified, is
resulting in a very unstable master schedule. The master scheduler's job is
becoming more and more important due to the number of projects that have, to
be constantly rescheduled.

N

» Strikes over the clectlcn period by many of the Distributor's suppliers forced

them to mcrcase thpir safety stocks on many items, therefore there was no

marked reduction in inventory levels.

it
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7. MWRP PLANNING PROCESS

[

, %hcse i!féhiﬁe: . i
b |

. There are two project managers whe share a stere for their elecirification

. mzenal T'v' base gystems does not allow a project manager to prioritise his

projects. It 1s=~ues ‘according to matenal availebility and due date. This sAuses

i countless prubm . The sccnario exists where one project manager plans for his

projects well i advance of the due date and he ensures that his material is in

the store. The other project manager is sutddenly faced with an "emergency job"

-ani. he sees on the sysfem that there is sufficient material m the store, even

'_ t:l;xough this material is meant for another job, He inputs his job with a need date

just prior to the other rraject currently on the system. The system will allow F'o

to issue this material since his project is due before the other. This is a big"

problem because the system cannot track who initially ordered the material

therefore they are hoth accusing one another.

This problem was solved with the introdut:tiqn ‘of MRP. The system is designed to
allocate material to pasticular projects when they are firmed up No one else can

draw that mater1a1 ance it has been allocated.

¢  The number of s-iditional projects that were being put through the system was a
concern. Even wilth the most accurate planning there will be occasions where
extra or additional material will be needed but not on the scale that was being
experienced at the Distributor. The wmimber of additional r;;ro_iects were at one
stage outnumbering the number of planned projects. The pi.blem with the
additional projects iz that more often than not they were beinig submitted just
prior to the- need 'date, and therefore there was insufficient time to obiain ine

material for these projects.

i & -.:
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Due to the increased pressure o ridace inventory levzls, the 'Ig‘afety stock levels were '.

set (to the bare minimum and thev coitld not accommodate t.he ;ncrcasc in
addltlonal projects. In order te overcome this prublem the pro;cct managers -
started inflating their materials reguirements on their planned pro;ects and
using this excess material to supply the additional projects. All this does. is

Bl

increase the mventory levels uad does nothing to ensure better planning,
Y Another problem. was the high number of projecis that were planned and
" submitied and canreiled just prior  “need date or they simply were just never
built. No one was questioning why these projects were suddenly cancelled when v
all the material h[ad alrrady been bought. Nobody was checking the planned
projects agama\ t’" 3: com.eted projegis. They would have geotten a nasty shock
Since thr pmggct man&@rs &s Lot ha;ve t0 account for high mvento:y levels. they

i

do not care aﬁﬁut more Accurate planmng

» Nohody was doing an "as built" audit on the projects. Muny 6f the projects that

were being submitted were not desigu?ed or built aecording to the standards.

P ;

1 v =

. The Form 150 approval was Ianothef problem area. Project services could not

submit the BOM for the pro;eﬂ to lriLventory management before the Form 150 -
was approved. This, ﬂenerally happen\}.l two to three weeks prior to the start date ey
of the project. With the average lead time of materials being & weaks this causes

a problem. - o ) '

g A
pertarmant.e indicators). Froject services hayve tol . ;re ;’nat they do a certain -

]

nurmber of connections during the year. They are nct :..oﬁcemed with inventory
£1

g
. 1

. levels and service levels, they just regnire the material to be their when they
need it. Inventury management on the other hand are under cbastant pressure
to reduce mventory ievels and increase scyvice levels, This is riot casy when

roject services am planmng badly, add the RDP ensured that their iargcted
nurnber of connectmn.s has shot up.



Care s numbeglol prevlems associated with the planning of ectnficatwn
ceects bnat had te be sorted oy, rcgarﬂ;eas of MR“ ‘-Imwwr, 1f ﬁ v ‘were no-.

S emit, Hiere 1s no wav that Mir‘“ hOl‘ld bea sacm.ss

= - “ ) :\u_ o i \\

7.2 ¥Fogiriffcation Planniug Frocess for MRP

. ol e
i -

. _ ‘ . AT
soral neasures were intreduced ta en:ore that the planning 05 }pm_]ccts was

drastically mnproved. T i {

The main ié?ﬁ)es that had to be addressed u.';:.;c;
= = | ' B
uF- . . :
. dc-.-‘s:‘.{)pi,ngcbili%'ﬁ{ materiaisﬁLr profect - ' S
. Form 150 approvél . : ) o
» ioadin of firm planned orders |
+ anonironng of ,x,enur'st)' tmaterial vs. xsaued material
. I'E'V{‘.“.{}Tl of KPis -
;?ridr to MRP there was no [cf:‘uml where the liventory departid pt anci"‘-l?’project
services could mékt £-% discuss projects. They were two enemies si ng on oposite
bsu:ks of the waﬂ. A MR planuing meeting was introduced jlist pz J r to going live.
The Masier. Schcduler, project managers and stores people had to attend ﬂ‘il“
meeting. The purpose of dn-‘ me-ting was to report on the progres jof the pi‘o_]ccts
that wr.‘rc loaded onto the syL *x . 'n this environment the project 1 agers usually
had 10 make compromises on  one pr o_}ect to ensure that other pr jects came off.
This was the forum for making those compromises. The Master Sched jler would give
feedback on any potentigl problems with materiai and mak "suggestiuns.
.‘.\l\ddltloh-‘-llh one project manager would not comprornise one of his ; jojects to help
anwther project manager. This -neetmg was held once a week and a @r the second
meeting there was a marked imprevement in ce-operaiion betwe: } the Project
setvices and inveriory m"lﬂagement. Botl, ' *rm't:es realised that w f the added
pressure being place orﬁ ihem they had to work together to meei their 1 f'gets.

L
|

The development of standard b:lls of mate rials was important to accw T.e planning.
While standard BYJ\{s were riﬂveloped‘. 310' to MRP, they had not been ‘stnbr, ted to

the people in the field whe were doing the planning. Twoe measurés wery cntrt;au .uced

||
i
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The desxgrl' section &mdertook togoona roadshow *o atl thc pian.n#rs and dwt\lbute
the new stah%!ards Every project that was enterad omto the system was downloaded
1o ASI by the Demand Scheduler. However, before ihe projects were dewnloaded -
they were checked to ensure that the new standards were being used i not they
were sent back until they were planned properly according to the BOMs. At first this
created an uprear, but it did enforce that ~eryone started to use the new standards.
Another onfcome of thiz was tha! there was a iot of material in the stores that was
not included on the standards. This materia] was now redundant and could be
disposed of, thus marginaliy reducing igggntory levels. - '
The Form 150 approval is still 2 problem. A suggestion was made thus Invz:ntary
management shnuld be afitnvad to purchase on the initial BOM for the project, and
not have ta wm. Ior thie Form: 150 apuroval. There was strong opposition to this.
However the project managers have leen pushing for quicker Furm 150 approval

and up to now they have been successful.
. . i

e
One of the requ:rcments oi planning a project o1 MRP is that a f Ty, ,planped order

has to be Joaded onto the system for each project. Each order has au 1quv- orde:*. X

nu:nber. Once the project manager is certain that the project is going to dome of, the -
order is released (status is changed from 1 to 3). When this bappens the material .

linked to that partiaplar'prajﬂct becomes allocated to that project and no one else
can take it withou® geing through the project manager and master schieduler. This
solves the problem that the project managers had with the base systems where.,

material destined for one project was being taken by someone else,

In order to try and combat pogr planning a measure was introduced whereby the
de-rand scheduler will be responsible for monitoring the projects that are loaded
onto the system agamst those that are issued. Where there are large discrepancies,
the project m}f nager must account for why the project was cancelled or «~layed. On
the vther hagld, in those cases whcre the project as been planned and the material

i\ on the need date, then the master scheduler will Irwve fo account as

to why. ’ \\f

i= not availal
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Another measure, that has not y~t been introduced, bat which is bemg p\usuc.d is

\ ‘1

that of accountabiiity for material. As long as both the inventory managexﬂmt 21111
project services arve being measured’ agamst different KPls, and only one &f ther iL.

responsible for inventory levels, it is felt that problems will continue to hnse Bv W

making the project managers also accountable for mvento-v Jevels, thid wili ioer
them to plan properly. Management, however do not share this opinion. !

The additions to the planning process can be se2n in Appendix 5.

W

i

7.3 Planning and MRP RS
. - .

Many of the staff see these as drastic measures, however given the situati&r: prior Fo

MRP the introduction of these steps was warranted. There has heen a marked

_ improvement in the co-operation between the projécf;"' services department, including -

the project managers, and inve**l'tor}' management. - Fewer additional projects are

being submitted and the majority of the planned projects are being planned and
G

S ‘The_ré ave still a few r.;ro'b}_lem areas that neec{‘ to be continuously addressed, however,

built accord'ng to the deaugn standards.

as IOT&'.Ii; as the planning continues to improve with the measures that were

L ; j.'rih-'&‘f,""; 1_?:.— :¢l, it should not have any negative affect on the suucessful

opzration of MRP.

'I‘hc; only cohcern is that of the weekly planniné n_rx-:eting. It is important that all the
interested parties be present at every meeting and = ¢ thcj' discuss MRP related
projects. What has been haﬁperiing is that they have used the two hours ﬁ week fo
K nmanlabdut other matters and have nct 'been_dealing witiz what they should have

heen.

O
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8. CORCLUSIONS AND RECOMMENDATIONS

\

8.1 Summary And Conclusions ;

1 }
Although the system appe::ared to be working successfully during the period of the
post impiementation evaluation a few areas were highlighted that could develop inte
problems if not monitored. These are:

y '

s+ The use 6 non-standard materials and MSNs (national stock numbers). The
engmg:\enng rhange commitice has been very effective in stamping out the use of
both non-standard material and NSNs, however if for some reason the ECN
-committee is dissolved or fails to continue to monitor the projects that are loaded
onto the systens, iids pioblem conld arise again. The contraciors out in the field
knows what items he wants but he dass not slways take the time to check for
the Iatest or most récenti_y updated NSN. He simply uses the first stock number

he can find, - v

. The importance of the planning meeting cannot be Qmphaszsed enough.
Indications from some of the' meetings, attended by the consuliant, tend to
suggest that the focus of this meeting can easily be changed from a planning
meeting for, electrification projects, to a “free for all” session where they mioan
about every single problem that they are experiencing from qualitg;}to Industrial
relations problems. This must not happen. The objective of ‘this niéeting is to
leok at all current elecirification projects, to  highlight poséible pm[glem:s and to

N

pravide solutions to them,

To suminarise, the environment at the Fretoria Distributor is not ideéily stiited to

MRP, however since it’s implementation, there has been a noticeable decrease in the

iR

- number of problems being edcountered by materiais management.

T ?}13 may not be directly attributed to the MRP system, hut more to the prcparatlnn
wnrk that had to be done before the lmplementatmn could be a success.,

1



8.2

| zmplcmcntatmn progressed it s-.lr::wi rnpmved

L] - - A

Several conclusione can be made Trom this study. These are;”

] " . . .
The problems experiencccl at \;he: Distributor, conesrning moterials managesient, .

did not arise due to the absence of MRP, and therefore thie implementation el

MRFP was not the only’ answer to i:he proklems. A Iot of preparatory work had to
b2 doné before MRP cuul@ be implemented. It was this prcparatnry work, which
consisted of s}steﬁi clean ups, training snd process improvements, wiich solved
many of the prob‘ems"ﬁ"MRP was simply 4 teal which was in}jp!f::nented' to help
the Distributor in’ manas.;mu their elecmﬁt':atmn projects.

The planning function is vital to thti success of MR, If the planning that is done
up front is inaccurate, then accoﬂﬁmg to the old saying “garbage in, garbage
cut”, the outputs from MRP wﬁl net count. for- much. The planning at the

Distributor at the start of the prnw‘.t was virtually nor. z-.:nstvemL but as the

.

Thc nafure of the Distributor’s busmess {electrificatioti} is such that 1t 1*:
gnvemed by many external factors, - viz political mstablhtv and unrest, the
changing electricity supply industry, ete, - which make it very difficult o
maintain a stable mast~ -~ -hedule. This proved to be qliite a problerm since one
of the requirements of MRP is a stable master schedule. Tihie result of this was

that the planning meeting became even more important.

. The increase in volume of connections that had to be completed during this j}car

and next year, forced the Distributor to make a change, since there was no

possiblé way that they cowld handle the increase in volume with the current-

systems. MRP was the logical answer. This point.was proved once they started

using it.

Rccuxk;.mendations

-The staff turnover at the Distributor can become a problen:. At present they are

running very lean in terms of rcsourflzés due to a number of interna! problems. If
one of the key people leave, such as the Master Scheduler, there;.:is no one
available to replace him at presant. They should Jook at training hackup people
for ali the key functions in MRP, since it will take a lot a time and effort to train

sotneone from scratch.



-
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o

"MRP is not the answer to all their pm.bleﬁ.;g but it is merely & tool to help them 'I
to manege and conticl ;kifclr projects. They\should keep on monifing their
'lplannmg functions and & sign standards to efjsure that the problems do not re-

occur, The easiest way to do this is to keep hawng the planning meetmgs and
mnning&ne aucht reports thdi MRP offers, to evaluate it's effectweness.

i
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MRP IMPLEMENTATION PROGRAMME FOR THE PRETORIA DISTRIBUTCR

l AUGNOV | DEC | JAN | FEB | MAR j APR | MAY I JUN
T AUDIT STORE, BUYING & BOMS (Doc. findings) MJ_ | 00X XX
2__POCUMENT CURRENT PLANNING PROCESS (Organogram) MJ XOOK
|3 ISELL PRESENTATION - design,districts,comm. - ROADSHOW M.J XXXX
4 GENERIC MRP TRAIN:G (Project team) A XX
IS BEUKER TRAINING (Project team) j MJ XRKX
S GENERIC TRAINING (User <roup) Ml 00X
T B ER TRANG (User Group) M3 | XXX
JH XXXX | XXRX | XAXX
MJ KK
INALIZE PROJECT MANAGEMENT PROCESS MJ XIOK_| YOOK
: : S MJ RIXX
[12_|PECIDE ON PLANT MAT. TYPES & IMPLEMENT BE XX 1 XX
43 _MAT. TYPE CONVERSION (SK fa M) GC SOOK_| XHXXX
T4_ICOLLECT SECURMY INFORMAL INFORBUC GC XHKK
15 [COMPILE POLICIES AND PROCEDURES (include KP1's) GG XX —
OADSHOW ON NEW PROCESS GC RRX
17 _|MPLEMENT MANUAL PLANNING PROCESS GC K| XXX XX
JH XOX_| XKRX_| YOOK
18 _IDENTIFY PLANNING PARAME TERS (58, OQ & L1) OB XXX T
20 DETAIL STSTEM TRAINING ] MJ RRKK_ | XRXK
21 INGIRUCT L.1. TO SET UP DATA BASE MJ X '
22 [CHECK EMS INTERFACE Jv XX
ONVERSION AND TEST MJIGC XXX
MJ XXX | XXX
!ﬁ.ﬁ"c‘;c RRRX
MS/AS] INTERFAGE IN PLACE 1M XX XX

D& - m::dana.lb m:».ﬁcaatl (Ena Cll-P“)
2. - Covmemial m:»au
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DOCUMENTAYION OF CURRENT PROCESS
The cobjectives of the "parijcipartory séssion" Bre:

~ 4o identify the inputs and outputs
- ta understand & docunent the current prnbecﬂ
- ko identify ﬂ“v prohlem areas ;

i - i |
Project Serv%gés ) ’

Organizatisﬁél avepview - who is involved, what sections,etc.
What ia the scope of work?

What afe all the different phases of a project -
= Inel. duration of each phase

What systems are used in DPDJPP{\

0 [

Rov are applications from the customers h&hdlcn
iy

wE

3 f

Jagement
What, and who, initiales the projeclt management process?
Who caleulates the estimabte, and what info. is used?

How leng is 1L from the time of spplicalion td;the custemer
detling the guote?

How often does the rguote change?

How long prior to preject initiation is the estimate ecalculated?
Npes Lhe estimnte take into account:

~ 1 chesk an resource eapneity

- avatlability of grhitical materi al

-« ostinated start and end dates

what RP(U’s are used fo measnre:

- progoct progecss

- inventory levels

« wonstrogction afficiency

Uher ddelermnines:

~ khe lendth of the pontefbins
- the major equipmont, to be used

o= Bl guantily of structuros

Mow tong hefore constrnetion i&; the detatled POY calon)nbed?

B HE PR TATIEE OIS P SER 5



'hho prioritizes proaecta aud‘%n what basis?

When are the projects firmed up?
When are the material rewnirements given to Commercial?
When are the spanning plans drawn up?

How ofte{ﬁ%re the BOM’s;adjusted?

LR

- does this affect the estimate?
~ 18 the customer n0t1f10d°

When is the SLAC £ given to the p:‘.é’jech?

How is the project progress mq'{tored° .

)

vE

hho may schedule projects out?
¥hat, if any, standards exist - sﬁch as standard BOM packages,

Are these standards being used?

General
N o

What are your higgest problems?

is there a project schedule?

Who deLermines the schedule and Low

Does management review the priorities regularly
Bo chandes occur regularly

) = how close to project construction?

Who orders project material?

Is it all ordered al once

Cts it delivered all abt once, or stagdered delivery

Have we defined:

- All suppart systems that ure nsed
= AL} documentstion involvad

- ALl the parties tnvolved

- The various phases im each project
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APPENDIX 4

: LURRENT ELECTRIFICATION PLANNING PRGCESS

, (Prior to MRP)
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ELECTRIFICATION PROJECT PROCESS

1. RESEARGH AND EVALUATION PHASE

: U1 Preliminaxy Projart Process Planninq

vﬁ 2 Resrsazch
~’l 3 ?xalimxnary qgaluation (toﬁal)

*

13

2, NECOTIATION PHASE .
“2,1 Negotiation with authoritiég .
v2.2 Communiity negotiatione
v2.3 Preliminary planning, Ecnnemic avaluation,
Project motlivation {with canceph repoxrt).
. 4 Furdmng negotiaticons ,
i v2.5 Consolidation "
“Z.6 Final project approval
v 2,7 Project registration
2.8 Target nagotiations, resaurse planning and

gecheduling

2.9 Capex praparations fox facilltims
? 2 10 annual Material Requirements
- .11 Contracts/agreements with awthorities
. Lz.iz Communication with comnun*t;es

-y

3., PREFTARATION PHASE ,
Appointment of chsultantsf\

L3, 1
3.2 gurvey, aerial photography ind rmpping
. V3.3 Detail planning/ design
.1 ¥3.4 Capex approval
3,5 - Bill of materials placement
“3.6 Tender process _ + o
3,7 Marketing/point salss T
t¥.8 Customer education "
9 8ite Off;ce/Vénding/Ravenue Manmgem&nt -

..'5'\

» Validator

.
i
i

4. COHSTRUGTION PHASE

Cns M&nagement : )
Construction of bulk, .. feader line,
infrastryuctuze and hnuae connectiuus . ' )
Facmlitzes cOnstruction i

LI N '
5 PP T . sy o

ﬂ’ndlnq over: ! cammarcial uperatlon..y33;$;;{ '
.En-education to customexﬁ Toia SRR I &
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B T M

NORMAYL, BUSINESSE PHASE T el

§.1 Oparation & Xaintanance

£.2 Costowar service | ‘

§:3 ©Balco " ‘

6.4 Project Auditfﬁnﬁitoring .

6.5 Poat camplation connwekiens:

6.6 "As buillt" drawings

6.7 Metering

6.8 iLoad growth and normal expans:.

6.9 Post evaluation s

¢.10 Revenue Audit Yl

¥

V.

=

vt

e
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ELECTRILFICATION

PROCESS

A

lFror MrP

- A START
31 AUGUST 4 HONTHS |4 MCNTHS N PROJECT
YEAR PLAN FOR  [PRIOR TO  IPRIOR TO |
NEXT YEAR. PROJECTS  |START OF - et o
"INCLUDES TOTAL [START DATE {PROJECT. £ .
BOH" _ o

PESIGN FORM 150 - #

APPROVAL | =~ CONTSRUCTION

FINAL BON PHASE BEGINS

PER IHDIVI“ . P : ‘{:_-' '_‘*’['I-" :=

DUAL PRO- ! -

JECT . I s e

, | T :
DROP PROJECT UPDATE LOAD FIRM
FROM BH§ INTO  [PROJECT PLANNED 2 =L
HRP [PLAMNED BOM's |ORDER 221D ~ T
DRDER) HATERIAL " §
NOT FIRM AND MO HOW COM- ~
COMMITHENT HITTED PER B NG
PROJECT S
“ I:\ -

- |jh. \\
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