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Schedule Planning for Repairing Power Supply System
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Abstract: Problem statement: Taiwan is located in the tropical ocean areas. §theng typhoon in
summer often causes the collapse of electric tremssmm towers and results in power outages that
seriously affect people’s lives and industrial protibn. Approach: In light of this situation, this study
aims to employ project management techniques obiyhef Constraints (TOC) to develop a practical
TOC model to quickly repair the towers and restposver supplied systenResults. The actual
application had verified that the research modelatmot only shorten the duration of work but also
save the manpower and material expen€esclusion: It once again proved the excellent results of
reparation operations by applying TOC to projechagement.
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INTRODUCTION hope that it could make a breakthrough to the
bottlenecks to effectively enhance operational
A typhoon ravaged southern Taiwan causes théfficiency and achieve the corporate goal.
collapse of galvanized electric towers #33, #4%hie

mountain-sea lines from Dapeng to Fenggang anghe thinking process of TOC: Goldratt (1999)
paralyzes the power supply system. The power outaggmployed the thinking process of TOC to allow the
not on_Iy affe.cted p_eoples life but glso s_to_p_pee t individual and organization use strict cause-effert
operation of industrial and commercial activitid$e ensure that the improvement could result in sigaift
study t_hus aims 1o F""’?r! & project managemenfoq s gyt firstly, they need to know what to e
scheduling for quickly repairing power supply syste and the core of the problem plus what to changantb

This study employs the thinking logic of TOC taupl h he ch Ri | i h
a complete operation scheduling. At first, we fod the ow fo cause the change. Rigorously answering the

potential bottlenecks for entire project constarctand (hrée questions —through — process —management
give careful discussions. Through brain storms ntiagor procedures is the factor for on-gomgllm.provememl a
bottlenecks in the project were found. Then somst bethe framework advocated by the thinking process of
solutions are selected to make breakthroughs of th&€OC. Goldratt (1999) also defined the three steps o
bottlenecks. After the breakthrough, the rest oh-no change as a Process of on-going Improvement
bottleneck operations are quickly implemented thatall (POOGI).

project management operations could finally smgothl

completed in the optimal situation. The management thinking of TOC: Lee and Zhang

(2005) argued that TOC is a solution of the
combination of logic and common sense for operation

In a rapidly changing competitive environment, theand management. Based on the thinking process of

integration of resources and the focus of the exgratire scientific  method (P"D_’C__’A,)' three  basic
extremely important. However, facing the impact offyPotheses for the —organization were (1) an
changes of external environment and the uncertaiffganization had at least one goal to achieve;a(?)
factors of internal organization, human resources a Organization was a system that was composed of many
process, a firm may not able to effectively achigve departments or units and were interdependent; and (
goal of maximizing profit. Therefore, in recent y@a any organization should have their own constratimas
many firms have sought for improvement by employingprevented the organization from better performénce

the thinking and management model of TOC with atargets, that was constraints or bottlenecks.
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When an organization cannot accelerate to achieve

the goal, they should deeply explore the reasoryTh
should find that such constraints are related with
organization’s own policy, performance evaluation,
management thinking and organizational structutee T
constraints prevent the entire operational chaemfr
better output. The TOC have been developed follgwin
five focusing steps: (1) identify the system’s domigt;
(2) decide how to exploit the system’s constra{B);
subordinate everything else to the above decigid;
Elevate the system’s constraint and (5) if in thevipus
steps a constraint has been broken, go back td. step

Project management solution of TOC: Uncertainty is

a common characteristic of project managementithat
planning project, you must first take into accotim
uncertain factors and expand slightly the comptetio
time and budget to ensure that the promised cormplet
time, contents and budget meet the requiremenhef t
planning. Then find out critical path that is tlemgest
path in the project network in which if any single
operation in the path cannot complete on schediée,
entire project will be delayed. So the total tinfetlee
entire project is the total amount of complete tiofe
each single operation. Therefore, in implementing t
project management, you only have to control the
complete time of each single operation to comptle¢e
entire project on schedule. However, the actual
situation is not the case. According to Guiterrez a (b)

Kouvelis (1991) the statement of Parkinson’s Lafv, i ) ] )

the project staff feel there is plenty of time mmplete  Fig. 1: Front view (a) Side view (b) collapse ofvéer #47
it, they will slow down the pace of work or add som of sea and mountain-line from Japan to fenggang
other works that will waste time allocated for the
fhe.project management. Also based on the -studedfiegration. management to profect the critical gha
syndrome” mentioned by Goldratt (1999) that the'o™ the impact of non-critical chains in the
project staffs usually rush to work until the coetfn implementation. Th'sh IS hthe most _robuﬁt prOJIgct
datelines approaching just like students who uyua”management approach at the present time that cot

study hard until an examination approaching. Seeaf ?:éﬁczhg:;erlogqeaﬁéofr?;aﬁggﬁlﬁ:onu;:irtne O?Utroa(ljligt
give the staff plenty time for completion in plangia q Y P '

project, the staff may lose their positive attitudevard Qﬁrﬁ{r?rer’e tr;iisr v?ct)lﬁlc(j)é)fu%evjer-r SOUC lmicfsw?enris m to plan
the project and finally not only use up all of the grep P PPy sy '

allowable time but also delay the completion tire f
the entire project. Therefore, Schragenheim andeRon
(1991) introduced buffer management that when th
implementation of project deviated from the prordise
it should be immediately corrected.

Besides, Goldratt (1997) also introduced th
management strategy for critical chain scheduling. RESULTSAND DISCUSSION
That is, during the scheduling, in addition to taki
account of the interdependency of resources for the |tis important to repair the power supply system
operation, the management should also appropriatelys soon as possible to satisfy the demand of p&ople
integrate the operations. When we determine a @gith livelihood and industry after the disasters. Thisdy
the critical chain scheduling, we should take theemployed TOC to introduce five focusing steps in
interdependency of resources into consideration. the resource investigation.
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Meanwhile, we should also use a buffer and

Practical example: A typhoon stormed the southern tip
of Taiwan, causing the collapse of Taiwan power
ompany’'s #47 galvanized tower for electric
transmission on mountain-sea line from Japan to
efenggang at the site of 161KV as Fig. 1.
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Fig. 2: project network diagram for repairing powsepply system

Table 1: Work breakdown structure

Activity Days needed Preceding activity =~ Succeeding agtivit
Site preparation by excavator, tower foundation 0 1. - C
stakeout. Measurement
Big moving of tower 1.0 - D
Excavation of tower foundation PC laying 2.0 A E
Small moving of tower 1.0 B E
Assembly, erection and set up of tower 3.0 D F
Backfill tower foundation, assembly and build toi@ot 2.0 E G
Assembly and build tower body, bolt trimming 3.0 F H
Dismantle old tower, remove sea-line wire to newdo 1.0 G |
Adjustment of side relax af47(#48 of sea-line, end crimp, 2.0 H J
# 47 0# 46 wire connection in the air and removes to nawet.
Adjustment of side relax @f47(#46 of sea-line, end crimp 15 | L
Adjustment of side relax gf47(#48 of mountain-line end crimp 15 G N
Install spacer and jumper f8d7C#46[#48 of sea-line 1.0 J M
Replace OPGW a#46[#47[#48 OPGW of se-line, transmission 2.0 L -
Wire connection in the air fat470#46 of mountain-line and remove to 2.0 K (0]
new tower, adjustment of side relax and end crimp
Adjustment of side relax af47(#48 of mountain-line, end crimp, 2.0 N P
installment of spacer and jumper #7446, transmission on mountain-line
Table 2: Data needed for activity slack calculation It found that the tower materials, iron fittingsire,
Earliest Latest  Earliest  Latest critical slack ticail construction equipment and manpower were limited. S
activity Start (ES) Start (LS) Finish (EF) FinigtF) (LS-ES) path we sufficiently integrated the all resources anddena
A 0.0 0.0 01.0 1.0 00 v breakthroughs. With reference of Kerzner (2009)
B 0.0 10 1.0 2.0 1.0 projection management, the relationship between the
c 1.0 1.0 3.0 3.0 00 ¥ preceding operation and the succeeding operation in
D 10 20 2.0 30 10 , Table 1 and the network diagram of construction
E 3.0 3.0 6.0 6.0 0.0 project were established as Fig. 2. Then we figunad
F 6.0 6.0 8.0 8.0 0.0 v . e L

18.5 days for restoring electricity transmission saa-
G 8.0 8.0 11.0 11.0 00 V l d21.0d in-li
H 11.0 115 12.0 12.0 00 ne ap . ayfs on mountayn- Ine. .
| 12.0 12.0 14.0 14.0 00 v Finally we find out critical path according to
J 14.0 14.0 155 15.5 00 construction scheduling for the project in Table 2.
K 15.5 15.5 17.0 17.0 00 After identifying critical path, immediately begin
L 15.5 15.5 16.5 16.5 00 v the detail work of construction 1 through 4. Fistl
M 16.5 16.5 18.5 18.5 00 v repair the sea-line that the power supply could be
N 17.0 17.0 19.0 19.0 00 v restored as soon as possible to solve the demand of
o) 19.0 19.0 21.0 21.0 00 V power from people’s livelihood:

936



Am. J. Applied Sci., 9 (6): 934-937, 2012

Step 1: Inspect power outage REFERENCES
Step 2: Dismantle damanged tower and assembly

new tower Goldratt, E.M., 1997. Critical Chain. 1st Edn., Mor
Step 3: Move the sea-line cable River Press, Great Barrington, MA, USA., ISBN-
Step 4: Prepare power transmission on sea-line 10: 0884271536, pp: 246.

Goldratt, E.M., 1999. Theory of Constraints. 1shEd
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schedule, the operations of step 5 to step 8 dfe st ~ |SBN-10: 0884271668, pp: 160.
under way. The reparation work should give speciaGuiterrez, G.J., P. Kouvelis, 1991. Parkinson's ¢en
attention to the safety distance to avoid any atect its implications for project management. Manage.
shock accident and ensure the smooth operationt®ue Sci., 37: 990-1001.
the proper precautionary measures in advance, th€erzner, H., 2009. Project Management: A Systems
mountain-line restored power supply within the time Approach to Planning, Scheduling and Controlling.

frame too that in 21 days the power supply hadrest 10th Edn., Wiley, New York, ISBN-10:
to normal from the poor quality caused by the tygho 0470278706, pp: 1120.

Lee, R.G. and S.H. Zhang, 2005. TOC-from limited to
Step 5: Power transmission on sea-line unlimited. China Productivity Center, Taipei.
Step 6: Move the cable of mountain-line Schragenheim, E. and B. Ronen, 1991. Baffer
Step 7: Prepare power transmission on mountain-line management: Adiagnostic tool for production
Step 8: Transmission on mountain-line control. Produ. Inventory Manage. J. Sec.

Quarter, 74-79.
CONCLUSION

Before the implementation of this project, several
discussions and assessment concluded that it would
need at least 60 days to restore power supplynbiat
only people would not be able to tolerate the pain
caused by long-time power outage but also the
corporate could not afford to the loss. So it isassary
to restore power supply in the shortest time. After
understanding the situations after the typhoons thi
study used TOC to produce five focusing steps andl f
out possible bottlenecks the construction of pitojegy
face before considering how to make a breakthrough
and pull all the non-bottleneck support to do it.

During emergent reparation operations, a full
investigation on the location of available resosrce
and possible difficulties was conducted. Through
buffer management mechanism, it brought all
resources and uncertain factors under effectiverobn
to fully support the reparation work and ensureilt
be carried out smoothly. Thus under the full suppér
resources and in-time application of the management
strategy of critical chain scheduling, the singieut
successfully transmitted in 18.5 days and the full
transmission through two circuits was complete@1n
days. It once again proved the excellent results by
applying TOC to project management.
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