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HOW TO APPLY INDUSTRIAL ENGINEERING TECHNIQUES
IN SCM TO REDUCE COST & CUT WASTAGE
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1. Introduction

2. |E concepts and optimization rules applied in SCM -
reduce cost and cut wastage

3. Case studies
4. Contact
5. Q & A session — real time solution solving

Time line :

19:00 — 20:00 Speech

20:00 — 20:15 Q&A

20:15 — 21:00 Real time solution solving / F & B
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— To know the basic Industrial Engineering (IE) concepts
— To appreciate the approach of various IE techniques

— To apply different IE techniques in different SCM solution




Best Practice Solutions

Logistics operations involves lots of optimization decisions
on the scheduling and allocation of resources to meet
customer service requirements with physical constraints

IE techniques are widely recognized as effective analytical
tools to solve the scheduling & allocation problems and
help identify improvement opportunities

The use of appropriate |IE tools help management identify
operation bottlenecks, causes of flow inefficiency, assess
and prioritize improvement opportunities

Several commonly used IE tools in logistics industry are
selected to be included in this talk
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2.

IE concepts and optimization rules applied in SCM -

reduce cost and cut wastage
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History

- Father of IE — TAYLOR of USA In 1920’s

- TAYLOR is also the father of ‘scientific management’

- Leadership and management can be ‘trained’
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General Concept

- ‘Integration’ of various system elements and ‘Optimization’
of the system

- ‘Quantitative Information’ is the key to evaluate system
performance / make them transparent!!

- Industrial Engineering <> Engineering for Factory or
Manufacturing

- |E can be applied to all systems
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System Concept

Open System

Input

Close System

Input
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" Output

" Output
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IE TECHNIQUES are common tools in logistics analysis
technologies, to let us determine and optimize key performance
index (KPI).
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Various IE Techniques

IE Techniques used in Process Optimization

Time Study — for throughput lead time

Queuing Theory — for service level

Work Study — for set-up of VAS station

Resources utilization ratios — for facilities utilization
Buffer design — for ability to handle rush period
Operation flow chart — for flow analysis
Ergonomics — for facilities and layout design
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Various IE Techniques

|IE Techniques used in Process Optimization

Simulation — for solution parameter verifications
Bottleneck Analysis — for handling capacity

Layout Design — for optimized layout

Operations Research — for SCM model transformation
Line balancing — for resources allocation

Critical path method — for project schedule management
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. Two major area : Process Improvement and Facilities Improvement.
They are normally blended together.

. The general objectives to be achieved in process optimization
include:

- Maximize cargo turnover

- Maximize storage space

- Minimize handling effort

- Minimize traveling distance
- Lower operating cost

- Higher flexibility

- Higher accuracy

- Better industrial safety
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Operationﬂowchart 0000000000000 000(
« "What" — map out the process sequence, resources required
 "When" — understand the flow to tackle problems or seek opportunities
 "How" — study the details, formulate SOP, present in graphical form
 "Why" — no other options better than this

Approach

- investigate the movement and function of objects or personnel around
facilities, area or region

- focus on movements and functions relative logical relationship

- find out redundant steps and parallel tasks

- the chart separate activities and processes into five categories

Key words - functional elements, |
Application — flow analysis, bottleneck reduction () Opemtor
Resource allocation, shorten lead time

Transportation

Inspection

—
D Delay
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Storage
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Standard Operating Procedure (SOP)

In logistics operations, a well-developed
operation flow is very important. High
efficiency operation procedures and
management do not only provide an
efficient working environment but also
give workers a more systematic
management.
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flow mapping Into layout




Train Supplies Pre-cooked Food O |:> I:I D v
Unit time| Turns [Sub-Total

1.Goods Unloading (Level B1)

2.Customs inspection (Level B1)

4.Loading in cargo lift (Level B1)

5.Cargo lift transportation (Level B1->B3, 18m)

6.Unloading in cargo lift (Level B3)

7.Goods transportation to store room via corridor (Level B3, 480m)

8.Goods inspection, unloading and sign off (Level B3)

9.Empty carts return to cargo lift via corridor (Level B3, 480m)

10.Loading in cargo lift (Level B3)

11.Cargo lift transportation (Level B3->B1, 18m)

12.Unloading in cargo lift (Level B1)

14.Customs inspection (Level B1)

15.Empty carts loading into lorry (Level B1)

Total tasks :

Remarks :

1. Walking speed 3 miles per hour / 80 metre per minute
2. Cargo lift speed 0.25m per second

3. 40 catering carts per delivery

4. Each cargo lift can handle 15 catering carts per delivery
5. 3 cargo lift turns to deliver total 40 catering carts



Time Study
* "What" — study how much time is need for a certain process

 "When" — get a standard or expected time to finish the task
 "How" — stopwatch observation, predetermined time motion study

 "Why" — more scientific than just a personal judgment or estimate
Approach

find out the ‘standard time’ to perform specific activities

- use stop watch to record down the time taken of all related
activities

- calculate average cycle time by statistics skills

- Normal time = average cycle time x rating factor

Standard time = Normal time x (1 + allowance factor)
Key words - rating, standard time, normal time

Application - throughput lead time, critical path



Timing — Actual time taken to perform a given task

Rating — Subjective rating given by the observer to reflect the difference in
speed, effort, dexterity, and consistency. Rating is given on a scale with
100 as standard.

Basic time — Standardized time for carrying out a task at standard rating.

Allowance — Adjustment made to basic time to reflect the standard time for
a task.

Basic Time = (Actual Time x Rating) / 100

Standard Time = Basic Time x (1 + Allowance)




Determination of Sample Size

aIZS
e

nNn=

where

n : sample size of time study data records

1-  :confidence interval

t ,,:value of t-distribution with n-1 degrees of freedom and 1-  confidence
interval

s . sample standard deviation

e . estimate error of population mean



Symbol

No |Description Time (sec) O |I> [ ] [ D
1 |Receive pick order list 10 1
2 |Walk to targeted location to retrieve item 40 1
3 |Inspection 20 1
4 |Retrieve items 30 1
5 |Transport items to VAS 100 1
6 |Pick a sample item 10 1
7 |Walkto PC 20 1
8 |Possible delay due to PC unavailability 30 1
9 |Scan item & input data. Obtain job label / list 50 1
10 |walk to VAS 20 1
11 |Take boxes to hold labeling material 20 1
12 |Walk to labeling area 30 1
13 |Check job label 20 1
14 |Pick labels 40 1
15 |Walk to VAS 30 1
16 |Perform VAS (1 Carton) 120 1
17 |Inspection by group leader 30 1
18 |Transport items back to targeted location 100 1
19 |Place items in targeted location 30 1
20 |walk to VAS 40 1
21 |Walk to PC 20 1
22 |Possible delay due to PC unavailability 30 1
23 |Data entry to complete order 40 1
24 |Walk to VAS 20 1

Total No. of Activities 24 7 10 3 2 2

Total Time (sec) 900 290 420 70 60 60
% 100% 32% | 47% 8% 7% 7%




El’gonomiCS XXX
« "What" — design for people operating in the system

 "When" — understand the physiological, psychological, environmental
effects on people

 "How" — consider various factors affecting people’s performance

 "Why" — no other options better than this
Approach
- iImprove the relationship between human and the working environment
- improve the performance and reduce fatigue/accidents
- typical application area

workplace layout,

lighting,

heating and ventilation,

acoustics,

design of instruments and controls

design of office furniture.

Key words — dimensions of equipment, social norm
Application - facilities design, equipment design,environmental control



Locate all tools and materials within the normal worki ng area
The greater the distance one moves, the larger the muscular effort one has to exert.
Therefore, it is important to minimize the distances. The normal working area in the
horizontal place of the right hand includes the area circumscribed by the arm below
the elbow when it is moved in an arc pivoted at the elbow (see Figure below). This
area represents the most convenient zone within which the motions may be made

by that hand with the least amount of energy.




Anthropometric Principles

In anthropometrics, studies have been done concerning the size and proportions of
the human body.
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Queuing Theory

« "What" — a method to understand the service versus arrival pattern
 "When" — determine how much resource to serve to strike an optimum
 "How" — apply statistics to analyze the arrival versus service pattern

o "Why" — can work with computer simulation, but not exclusive each other
Approach

- find out the ‘expected’ waiting time of limited resources

- define committed service level

- define service rate and estimate arrival rate

- Service rate must > arrival rate

- ‘zero’ waiting time have the max probability

- establish the probability of various service time

Key words - arrival rate, service rate, expected waiting time & queue length
Application - allocation of resources, service level



Layout Design
 "What" — arranging tools and machines to achieve min material movement

 "When" — to find the best layout plan for achieving the overall objective

« "How" — know the process sequence, constraints, then follow guidelines to
design the layout

 "Why" — no other options better than this

Approach

- Resources and equipment can be arranged by function or process

- Group technology is used to describe the practice of arranging processes,
resources or equipment into related ‘families'

- minimize the distances that materials and operatives must travel to fulfill

their functions
Keywords - functional group, process sequence
Application - throughput capacity, handling path reduction



Work Study

Approach

- to to eliminate unnecessary activities and avoid the duplication of
resources

- Six step :

Selection of tasks for the study

Recording of methods currently in use

Examination of methods

Development of new and better ways to achieve the tasks

Installation of new methods

Maintenance of the new system

Key words — unnecessary steps, simplification of flow
Application - set-up of VAS station
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Resources utilization ratios
Approach

resources cannot be 100% utilized (otherwise service level will be
suffered)

how to arrange resources to achieve committed service level with
reasonable utilization rate

Utilization ratio = Resources in use time / Total operation time

higher utilization ratio is expected but too high utilization ratio is a
potential risk

Key words - idle rate, utilization rate, service level
Application - facilities utilization, allocation of resources



Buffer design

Approach

- arrival rate never follows ‘uniform distribution’

- ability to handle ‘peak period’ is necessary

- considerations of future expansion

- unexpected issues shall be ‘insured’

- Percentage of buffer capacity =
(Peak capacity — normal required capacity) / Normal required
capacity x 100%

Key words - peak capacity, normal required capacity

Application - ability to handle rush period, future expansion flexibility



Simulation
Approach

evaluate performance of the system before the actual ‘go live’

by adjusting different parameters’ value to find out the optimized
solution

computer application can reduce the calculation lead time
required

find out the quantitative performance of the proposed system
as a ‘technical’ and ‘marketing’ tools

Key words — modeling, visual presentation, optimization
Application — SCM model verification



Bottleneck Analysis

Approach

- bottleneck as the ‘rate limiting factor’ of the whole system
performance

- resources shall be allocated to bottleneck to improve the whole
system performance

- operation flow chart is always used in this analysis

- Bottleneck = minimum (capacity,, capacity,,...capacity,,)
Key words - bottleneck, rate limiting factor

Application - handling capacity, throughput rate



Operations Research

Approach
study of the operations of organization to seek improvement

- involve the application of scientific methods to solve the problems of
organizations

- 1t is distinguished from other management services occupations by its
application of advance mathematical technigque

- tools used in Operations Research

Decision Support Systems Fuzzy Logic Genetic Algorithm
Non Integer Programming Linear Programming Modeling Languages
Networks Neural Networks Linear Programming
Project Planning Simulation Stochastic Models

Key words - optimization, mathematical modeling
Application — SCM model transformation, process re-invention



Line balancing
Approach

- similar to bottleneck analysis, the whole system performance shall
be balanced

- line balancing is usually used in ‘parallel operations’
- bottleneck analysis is usually used in ‘sequential operations’

- resources shall be allocated to ensure output of parallel activities are
In the same level

Key words - output rate, parallel operations
Application - resources allocation, activities set-up
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VAS Area and Facilities



On-site Observation, Data Analysis and Conclusions

— Scope of Study:
Incoming, put-away, replenishment, VAS, picking, packing, delivery
and return

— Use guestionnaire and Industrial Engineering techniques to collect
data, and understand problems inherited in existing process flow
and layout

— Apply Industrial Engineering tools to analyze the root causes of the
problems



On-site Observation, Data Analysis and Conclusions

— Briefing on Industrial Engineering Tools
Design and conduct briefing on Industrial Engineering tools to nearly
20 management staff aiming to strengthen their analytical skills

— Expand the scope of study, and coach on identifying and selecting
Improvement proposals




On-site Observation, Data Analysis and Conclusions

— Conclusions
Inadequate layout design, facilities not match job needs,
lack of fixtures, loose process flow,
Imbalanced process workload, high picking error,
storage location not match pick frequency,
stacking of delivery items not match truck routing,

organization and labour division not adequate



Valued-added Service Operation — Before Analysis

Symbol

No |Description Time (sec) O [ ] [ D
1 |Receive pick order list 10 1
2 |Walk to targeted location to retrieve item 40 1
3 |Inspection 20 1
4 |Retrieve items 30 1
5 |Transport items to VAS 100 1
6 |Pick a sample item 10 1
7 |Walkto PC 20 1
8 |Possible delay due to PC unavailability 30 1
9 |Scan item & input data. Obtain job label / list 50 1
10 |walk to VAS 20 1
11 |Take boxes to hold labeling material 20 1
12 |Walk to labeling area 30 1
13 |Check job label 20 1
14 |Pick labels 40 1
15 |Walk to VAS 30 1
16 |Perform VAS (1 Carton) 120 1
17 |Inspection by group leader 30 1
18 |Transport items back to targeted location 100 1
19 |Place items in targeted location 30 1
20 |walk to VAS 40 1
21 |Walk to PC 20 1
22 |Possible delay due to PC unavailability 30 1
23 |Data entry to complete order 40 1
24 |Walk to VAS 20 1

Total No. of Activities | /24 7 10 3 2 2

Total Time (sec) | \. 900 / | 290 | 420 70 60 60
% 100% 32% | 47% 8% 7% 7%




Valued-added Service Operation — After Analysis

Oold Symbol
No No [Description Time (sec) D, :> [ ] /\ [ D
1 1 Receive pick order list 10 1
2 2 Walk to targeted location to retrieve item 40 1
3 3 Inspection 20 1
4 4 Retrieve items 30 1
S 5 Transport items to VAS 100 1
6 6 Pick a sample item 10 1
9 7 Scan item & input data. Obtain job label / list 50 1
11 8 Take boxes to hold labeling material 20 1
13 9 Check job label 20 1
14 10 |Pick labels 40 1
16 11 |Perform VAS (1 Carton) 120 1
17 12 |Inspection by group leader 30 1
18 13 |Transport items back to storage location 100 1
19 14 |Place items in targeted location 30 1
20 15 |Walk to VAS 40 1
23 16 |Data entry to complete order 40 1
Total No. of Activities |/~ 16 \ 7 4 3 2 0
Total Time (sec) |\. 700 /| 290 280 70 60 0
%]  100% 41% 40% 10% 9% 0%
Difference | Total No. of Activities |/~ -33% \ 0% -60% 0% - -100%
Total Time (sec) | \_-22%_ / 0%| -33% 0%| - -100%




Centralized VAS Area and Facilities cececececccccccecs
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Background —

An international fashion manufacturer is running a regional
supply chain network in East Asia

Suppliers —

Raw materials suppliers are located in South Korea, Taiwan and
China

Manufacturers —
Manufacturers are located in China, Vietham and Indonesia
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Current model

Each supplier is delivering the material to various manufacturers
In different countries according to planned manufacturing
schedule

Potential problems...



Key Performance Index to be improved
freight charge

operations charge

accuracy of material arrival time
...others?

New models
- concept of regional consolidation
- application of IT system



Parameters involved
- yearly annual production rate
- ...others

Benefits of the new model
- reduction of freight rate (more FCL instead of LCL)

- ...others?



SIMULATION MODEL
before
new business model go life
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BPS Global Group
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Best & Prestige Ind & Log Hong Kong Logistics Technology BS Enai -
. gineering & Consultancy Ltd
Equipment Ltd. _,&Systems Ltd. (specialist in building services
(specialist in warehouse (provide professional consultancy and engineering project)
facilities and equipments) service in logistics system solution)
I
|
|
r—-—-——=——7 T T T A T~~~ =—7° 1
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Beijing Office

Unit 1401, Block B Lucky Tower,
No.3 Dongsanhuan Beilu,
Chaoyang District, Beijing.

Shanghai Office

Unit 3615, Nan Zheng Building,
No. 580 Nan Jing Road West,
Jing An, Shanghai.

Guangzhou Office

Unit 1001, Metro Plaza, TianHe
Road North, No. 183 Tianhe Road
North, Tian He, Guangzhou.

Shenzhen Office

Unit 2205, Block 1, Shenzhen Hua
Rong Building, No. 178 Min Tian
Road, Futian District, Shenzhen.

Hong Kong Office

Unit 2001-3 & 9-10, Metro Center
I, 32 Lam Hing Street, Kowloon
Bay, Hong Kong.

Singapore Office
47A Circular Road, Singapore
049402




Company Positioning

Regional Business
Coverage

Business Positioning

Domestic Business

4PL service providers
Asia-Pacific region

Modern logistics and supply chain support
services

Introduction of first class international
logistics concepts and technology to help
partners to achieve optimized logistics
operations.



Proposed by Andersen Consulting, 1992



Modern Logistics & Supply Chain Consultancy Services
Engineering Consultancy & Project Management

Industrial & Logistics Equipments

Established since 1992
Employed more than 150 professionals

Eight (8) offices strategically located in different countries
to cover Greater China Region, Asia Pacific
Region and Sub-continents



5. Q & A session — real time solution solving



Q & A session — real time solution solving



