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Project Management for the Productivity Improvement of
Small and Medium-sized Enterprises (SMEs):
Industrial Machinery and Equipment Manufacturing Enterprises

T

Youngmin Song" - Jongpil Jeong™ - Byungjun Park

ABSTRACT

In this paper, it was found that most of the machinery facilities problems generated by clients could be prevented in advance by
systematically managing the mechanical equipment production process of small and medium enterprises (SMEs) that produce machinery
facilities. Major point of this process is to establish an operating system that corresponds to reality of facility manufacturers as it
represents 63% of machinery facilities problems that occur in customers and is a task that needs to be solved most intensively. Technical
issues account for 23% of machinery facilities problems occurring at the client’s companies and should be approached from a long-term
perspective as they are directly related to the technical capabilities of the manufacturers. Organizational problems account for 14% of
machinery facilities problems occurring in customer companies, and can change depending on the relationship of members and the nature
of the human being, such as morality and motivation. In addition, we propose the establishment of an Internet-based production process

management platform for smooth and efficient transfer of information between customers and machinery facilities manufacturers.

Keywords : SMEs, Production Improvement, Process Problem, Technical Problem, Organizational Problem, Manufacturing
Process Management, Machinery Facility
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Table 1. Comparison of Basic Principles of Business Excellence,
Total Quality Management, and Project Management

BE Principle
(EFQM, 2010)
Leadership and constancy of
purpose
Continuous learning

TQM Principle
(Besterfield et al., 1995)

PM Principle
(PRINCE2, 2009)

Management commitment Continued business justification

Continuous involvement Learn from experience

Customer focus Customer focus Defined roles and responsibilities

Management by process and facts Manage by stages

People development and

. Employee involvement
involvement ploy

Defined roles and responsibilities

Results orientation Performance measures Focus on products

Partnership development Suppliers as partners Defined roles and responsibilities

Innovation and Improvement

Manage by exception, Tailor to suit
The project environment

zgAEe #Hgo T 7NELALS 93 OGC(Office of
Government Commerce)®] PRINCE2[7] W 2olA AAIH
Aolt}y. vlal A3 EFQM¥} PRINCE20IAN ZzZAEAY <
A4 fgFom TR A2 HES AASIATH2] 53
EFQMe A AlABtE 249 ARy S BH Fig 19 2
848 FAH Jded I T ZEA2TF A

o] 97}l

ov] ZaAE wpelt 1 A AAHY TRA2E B
Z3he Py Roln Fuyel e wo &anAd ol
£ e WA £ QY o REE BE Fo BAL fEA



Azg BoR 4354 BE oldd 5 AwF 5
= 3

4 A 7]
oltt. H7t 71 Tl 93E 9N dgo R FAH
o P

4}

o o ox ot

=
M
By
o
N
==
2
=2
N

L=

3} 9]
A=
1, 2z 92 Fig 13 2t 7 998 a7 %34
Fols #elst=A o #e “Enabler”9} Z24o] F-31& ©
AR o] #e “Result”® 7= o] UTHSL ol wet 5
718l 71Adn] 22 AE gk Azbg o] AAAA =
AxE Askale wEen 48] Fo7190] A =
2A 2 2AE Al defstaat g
Enablers Results
Leadership People Processes, People Key Results
] [ |Products & [ |Results ]
Services
Stratege Customer
[ [ [ |Results ]
Partnership & Society
[ |Resources ] [ |Results 1

O
2
ol
Qo
£
=

to X

S

Learning, Creativity and Innovation

Fig. 1. The Implementation Model of Business Excellence
(EFQM Excellence Model)
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- Collect and Analyze Data
- Development and evaluation
of improvement plans

- Implementation of established
plans

- Data collection for documentation

evaluation

- Determine the difference between
new methods a set goal and an execution result

- Modify plan and review process - Evaluation of the data setin the

- Feedback on results execution phase

- Document and standardize

Fig. 2. PDCA Cycle
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Fig. 3. The Principles of Productivity Management System
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Table 2. The Categorization by Machinery Facilities Problem
Type Using the FMEA Methodology

RPN Type Classifcation

No. | Facilty problem (problem time) | (problem occurrence) (s%0) )P © Types)
1 Interference 25 » 5236 @ Interference
2 | Unable to detect 107 u 1519 @ Electrical problems
5 | Detection emor 53 57 30381 @ Electrical problems
4 | Poorwiing " 3 132 @ Assembly problems
5 | Supplydelay 5 1 5 © Others B
6 | Oveoad 203 i 2233 © Component failure i

Others s B 2056 © Others
s Tightfit 2 1 6158 @ Interference
9 | Leakaze 9 1 9 ©® Component failure
10 | Shortcircuit 15 1 15 @ Electrical problems
11| Openciruit s B 105 @ Lack of durabilty
[ Sync emor i 3 144 ® Control emor
15 | Abnomal wear 7 1 7 @ Lack of durabilty
14 | Deformation 25 2 628 © Lack of stffness
15 | Sequence disorder n 1 n @ Others
16 | Bad setting 10 1 10 Operator Miss
7 Bumout 166 7 L162 @ Electrical problems
1 Get short 1 s 1368 @ Electrical problems
19 | Poorpressure 55 3 105 @ Interference
20 | Abnomal running % 1 506 ® Componen fare | | Classiication Technical
21| Abnomal star 5 n 3500 © Lack of usbiey | | (7302201185) ) Problems
2 | Breakaway 264 24 6336 @ Interference
23 | Interlocking emor % s 4 ® Control error
2 | No operation 3 s 02 © Component failure
25 | Pooroperation 27 | % 563 ® Interference
26 | Working badly 75 2 150 ® Interference
27 | Poorgownd | 3 3 103 @ Electrcal problems
28 | Poorcontact % 5 495 @ Electrical problems.
25 | Operation emor 7 1 7 Operator Miss
30 Cottsion o 2 s @ Assembly problems
E Crack Em 10 3440 © Lack of stiffness
32 | Discharge defect 53 5 263 ® Component failure
33 |Communication error 54 5t 14074 @ Control error
3 Fracture 58 [ ) © Lack of stffness o
E] Breatage 380 5 12920 © Lack of stiffness Problems
36 Loose 58 2 18516 @ Assembly problems
37 | Sequence abnomal 314 15 4710 ® Control error
38 | Circuit fault 139 2 4158 @ Control error
39 | Welding emror ) 3 2096 @ Others
40 | Setting emor n 1 168 © Others

Total 553 507 176861

RPN

O= SR =&=D)e A
uE

Table 25 T&7|9 7IAARE AlZtete] AL HE
o] ol WAZ 5079 TAH F¥e AR EHFE Aol
B, Table 32 37F4 A fFdol g Aq3} Hie 2
Zrzke] df Aol diste] At TEAXHQ EAHL ¢
T ZRAL Yol wwlste] B, TeH]] Al A
Al B A ko] BEeA wAsta, AR A EA=
DRAA A A AN B sh= AT Hree
ZaAl=A EAF 0] 63.3%, 71EAQ wAIR o] 22.9%, £
we] Al EAld el 138%5 AA%

Table 3. The Causes and Countermeasures by Machinery
Facilities Problem Category

Categories Causes Share Countermeasures
« Project schedule progress with facility V' Strengthen verification of
Pty quality completion unsatisfactory facility production stages
e - Burden of project schedule delays 63.3% | = Customer process proactive
- Insufficient equipment quality verification response
items and criteria 5 Operation of step by step
v Reinforcement of equipment
. « Lack of prediction of stiffness and durability quality activities
Technical . L . L = Re-establishment of facility
issues for facility operating conditions 22.9% 5 5
Problems Apply the safety factor based isting . " production requirements
Pply the safety factor based on existing equipmen % Verification of worst conditions
during tryout
Ol « Insufficient supervisor and operator work v Strengthen worker training
Problems - Inspection and check not in accordance with the policy | 13.8% | Support of business standards

- Poor chronic operations and manuals

31 Z2MAEQ 2K

ZRA2AR] A= Fig. 59 o] H7bs 891 FellA
A ASE Felstd ARdel AAE = e BAR A
fo] & #AUNE YgstH JIAAN e VAL A 1] b

of 7IAIMH] MZ Z2HE e MHVIAIMH] HEVIgE Sde=2 5
+ Problems that can be removed in advance ff facility verification is
strengthened among non-operation factors
[® [ @ Hectrical @ Contrel | | @ Assenbly | | ® Componen
Ingerference Unable to detect Syne error Poor witing Overload
Process Tight fit Detection etror Interlocking error Collision Leakage
Problems Poor pressure Short circuit Communication erwor Loose Abnotmal running
Breakaway Burnout Sequence abnormal No operation
Poor operation Get short Circuit fault Discharge defect
Working badly Poor ground
27,657 (15.6%) 3:;:26::5;;@ 23,830 (13.5%) 19,076 (10.8%) | 6,045 (34%)
Fig. 5. The Process Problems
A, AdE EE AEA o)A, B ol ey B o
EFeE Ao o, A T A 29 BF H T8 VT
F =% 5ol itk
olge FASE Q¥ Fd A3 nFES mi vFol 9
lojm] 2 Z2AE dA Add e FEoz Av] F4
AT BN JEHCA o GAR Fdgstoz WA
A F2 AF 71E A AA7F B et B o
S WHS A AL gA HJES Al UEom A
ARA N LA QR ZA 20 AAHOR YeT F
AE G stepl~stepds W8k Aolth A oA T
Aake Z1AAN EAR S 633%8 AASH 1 FHAC
2 SAsor & AR A0 AR Aol R LFA
2 AYske Aol Ao Wiel FBTh Bt
BAZ 971408 29 & ot BerE
32 7|28l 2|
71449 BAIE Fig 63 2] A% 9 RE 2T 49 5
S-S AYYAA HE3 2T & = BAR PH
go] F #AR s Wyoly g fukshe B4 B
%, kst wsts Wy BE S| k.
+ Problems that can be solved by redefining safety factors such as strength
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Table 5. Inspect Contents, Points and Range for
Inspect Results

Categories Inspect Contents Points Range for Inspect results

* Project Management by stepl~step5 process
* Set inspection items for each step
« Division of work between internal organizations

Process

Problems 50

« Based on Total points
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- Not bed: 71~80 points
- Poor: 61~70 points

- Fault: ~60 points

* Requirements for improving reliability

* Requirements for worst condition

* Design, Fabrication and Try-out capabilities

+ Mass Production Response and A/S Capabilities

Technical
Problems

+ Standardization, manualization
« Education, Training
« Communication and cooperation between members

Organizational

Problems 20

Total 100
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Table 6. The Survey Results of Machinery Facilities
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