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Discussion on the Optimum Design of Safety Interlock of Machine Set Using
Intrinsically Safe Strategy - Takinga TFT-LCD plant asan Example

Student : Wen-Chung Yang Advisor : Chun-Sung Chen

Institute of Industrial Safety and Risk Management Engineering
National Chiao Tung University
Abstract

LCD production equipments are featured by large scale, high speed, and
automation. As larger and more complex equipments continue to become available,
there are various hazard sources that may cause serious damages. Analysis on serious

casualties occurred in the TFT-LCD industry and the occupational injury types of a

substitution, attenuation, limitation of effects, simplification, avoidance of domino
effect, foolproof design, clear status, tolerance, easy to control, and software. These
strategies were combined with the optimum design of safety interlock, in the forms of
electromagnetic type, tongue type, diversification of power sources, and safe optical
grating. There fore, once personnel enter into the danger zone of energy operation
space, the energy operation will stop, and the personnel are guaranteed to be out of
the danger zone once the energy operation restarts. Meanwhile, a case study was
conducted to verify the protection safety. To ensure the operators’ safety,
comprehensive trainings could be provided for newly-hired and in-service staffs on

the operating safety and hazard recognition of the equipments. Moreover, a reward

and penalty system could be implemented to reinforce the staffs’ understanding of the
i



machinery hazards and the safety standards. The code for practice against different
operating hazards needs to be established to ensure the operators to operate in
accordance with the standard procedures in order to prevent the unacceptable risk of

production interruption caused by occupational hazards.

Keywords: TFT-LCD; machinery safety; intrinsic safety; safety interlock
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N : SR B R
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i ! AR B R
2 | 3F Stock crane0l #4145 % > 4% safekey Key get out test
N : B p)iR
3 3F Stock crane02 % > 4% safe key Key get out test
e ! ST B Rl
4 | 3F Stock crane02 £-#14 % 2 44T safekey || oy
N : SR B R
5 3F Stock crane03 % > 4% safe key Key get out test
6 |3F Stock crane03 #7414 & » kT .
. 3F Stock crane0l % > #

3F PassboxO1 f* B % 2> sw cho1

10 Door close safe switch lose stem test
1 3F Passbox02 F* k¢ % 2 switch01,02 [ LI - e
Door close safe switch Close stem test
12 3F Passbox03 ™ B¢ % 2 switch01,02 B BF PR R PR
Door close safe switch Close stem test
13 3F Passbox04 ™ i % 2 switch01,02 B BP PR 3B R
Door close safe switch Close stem test
14 3F Passbox05 ™ B¢ % 2 switch01,02 B BF PR R PR
Door close safe switch Close stem test
15 3F Passbox06 ™ i % 2> switch01,02 B BP PR IR R
Door close safe switch Close stem test
16 3F Pass box07 ™ B % 2 switch01,02 R BR FE g PR
Door close safe switch Close stem test
17 3F Passbox01 /™ = & % > # Bf 01,02 BB PR
Manual switch Ooen test
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F 47 % FIRM 2. 00 & R 27T VR4

s % p Bl g | 7o) '%’iﬁ Lot ;%ﬁ?ifi;; 2 EXN R PO EXI U ET T IR # 4 %
No. Item Hour |Class|Fees(NT$K) Internal | External e thod Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Mo thod Target Audience Remark
|- &% 25738 (F43) 6 1 £ © LR 3 f AUOK i=

2 |FFaEuT R (3L 3) 3 1 £ (€] EX f AUOK =

S l-AaF1 AL ABET IR 1 _ £ © # o a AUOK =

4 |¥F1 22240 6+ AR KT IR 1 _ & ¢} - a AUO% £ ¢ &
5 ¥ 1% 2/ FRFLFRT IR 6 1 1200~ /+ © £ a #® % 4R

6 ¥ 1% 22 2t i ABRT VAR 6 1 1200~ /+ © B a FH& AR

Tl F%2HT PR RFEF 2D 1 1 & © £ c 3 IDLAT# 4 R
8 |t 2R TVR I -1 AL RS FF L 1 1 £ © EXS c 3 IDLAT#& 4 R
g |2 F % 2R TVREA-%1 % 2F R 1 1 £ © EX ¢ “ 4 IDLAT & 4 R
10 |2 % 2R TPR - F REFRLFR 1 1 F © o c “ 4 IDLAT & * R
[t depr s 279 RAA-RELEE P m2 N & <) o [ c 3 IDLAT e ¢ f
Rlgrzrwrirroa I & ) c pns s
13 |6 ik Ak v R 3 1 8000~ /5 K‘ , a HF AR

14 IS0 140012 OHSAS 18001 % & & #m P 1 1 £ © c B+ AR/ HRE AR
15 |ISO 140012 OHSAS 18001 & & £ xpm 1 1 £ © c B AR /RE AR
16 )IlSE)ﬁ éﬁ?éoglﬂﬁﬁoﬂs:%s 18001% 8 % & /p 2 &0 & 1 1 P © # . B R/ AR
17 IS0 140012 OHSAS 180018 # /& § == % 1 1 & EX c i/ R LR
18 |ISO 14001% OHSAS 18001p 2 # & 7 ' R 1 1 & £ cre 5+ A F /A 4R

& 3 Total

wm Note:
(1) " " %3 # indicates in plan- "__"#4# 7 indicates executed~ " — __" % # ¥ indicates postphoned~"__ <« " % % % indicates bring forward-

(2) "#AfF>N"F o FEP dR By T RFH B RY F % 0 "Style of Class” column please indicate lecture, study, practicum, book discussion, lecturetpracticum, etc.
(3) #&~ ffxa PP bk EE G ociEEELES dimxgFELS e v for s gidw
Evaluation method: a: Evaluation not required; b: Evaluation after class; c: Questionnaire after class; d: Report after class; e: Practicum; f: Oral test; g: Others.

() # sz sp, Faenriigasys
After completion of training plan, please send to department head for approval before implementation.

2

W@ i § Department Head: #wm o % iz § Department Training Staff:
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% 4-9 2010 # B & FLEE * pFAR 4

. YA 'y EETh s
AR |l [z 30 [ar [57 [o0 [r7 [87 Jor i [ [ize] %~ L
Ieprd Vg it B |48 BEL/2 =
FRGAE R AR | | < LT/0%
1 EERAITES ¥ i 1%
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F i RAIEES F A8 [#%r = 44 10/1 ~4 51 3%
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R Rl TR E FY R N VT
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(4)DMS #ra8ig s 4a b Interlock &% HE- 4 § & Bypass(2
TP R)e

(5)4 = Alarm {5 4p B & 13 mreset & i e
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