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B - FOEEMEIGE (USFA) - 1BE528BL(NFA) - RS HHEEHRE(EMI)
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15 EMI FE Tony Russell(/5—) K NFA BlliE Kirby Kiefer(-h[E)
{1 ~ 2EIBF2P¢ (National Fire Academy, NFA ) BEEGFRE

— ~ 7B EHFE (Executive Development Curriculum )

(—) fTE(EE (Executive Development ) (R0123)
( —) {TEr#3E ( Executive Leadership) (R0125)
— - EHFISFE (Management Science Curriculum)
(—) SE&RFEETh#E (Communications for Emergency Services Success ) (R0107)
(=) HPAEEECEA S EESRE (Strategic Organizational Issues in Fire and EMS ) (R0331)
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= - ES¥FEFZ (Emergency Medical Services Curriculum)
(— ) R B RS EAFIIFF 2238 % ( Hot Topics Research in Emergency Medical Services ) (R0139)
(=) BEFEREFYEHEEE (Emergency Medical Services Incident Operations ) (R0147)
(=) F=HEERAEHE (Management of Emergency Medical Services ) (R0150)
(P9) FEFE RS EREEE R ( Advanced Leadership Issues in Emergency Medical Services )
(RO151)
(F) REFEERE - F595E(F ( Emergency Medical Services: Special Operations ) (R0152)
(7)) EESHEEE - 585%8 ( Emergency Medical Services: Quality Management ) (R0158)



Y - BRE& =SSR (Incident Management Curriculum)
(—) A EERITE{ENE 7 E(Conducting Local Risk Reduction by Company

Officers)(R0186)
( = )E5HE kB IR SRS BN |3 (Command and Control Decision Making at Multiple Alarm
Incidents)(R0297)
( =) EEGIREGE(FRE & HECE B TEU T (Executive Analysis of Fire Service Operations in
Emergency Management)(R0306)

(/9) #phEE R ARE A B K ENTEEHEE(Command and Control of Fire Department
Operations at Natural and Man-Made Disasters)(R0308)

( #1) HHGE(ERYIEHEEEE](Command and Control of Incident Operations) (R0312)

(73) EbhE T EEEEMEEFH(Command and Control of Fire Department Operations at
Target Hazards(R0314)

(&) kS kR FERTEZE E(Fire Protection Systems for Emergency Operations)(R0227)

f - BEEHEIEHEEAEEFE (Planning and Information Management
Curriculum)

(—) B5HR#SEA ST (Fire Service Financial Management)(R0333)

(=) ZBEIKKIRE A5 #'E2E (National Fire Incident Reporting System: Program
Management)(R0491)

(=) BEEFTREHE - S35E 4 (Emergency Resource Deployment Planning: Standards of
Cover)(R0492)

(P9) fTEEATTaE(Executive Planning)(R0506)

75 ~ B 5B (Hazardous Materials Curriculum)

(—) k&S5 885 {F(Hazardous Materials Operating Site Practices) (R0229)

(=) {bE299 5, 5 S FES(Chemistry for Emergency Response)(R0233)

( =) &Y 5SS (Hazardous Materials Incident Management)(R0243)

(M) &S ESEGER 4 a4 F5 e (Advanced Life Support Response to Hazardous Materials
Incidents)(R0247)

( F1) sHEE % FFI5E{E(Special Operations Program Management)(R0254)



£~ kYR K BRI F R 72 (Fire/Arson and Explosion Investigation
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(— ) k Y BHREEEF S BT B ME i (Practical Applications of Fire Dynamics and Modeling)(R0204)
(=) k $8/88 Kk E P45 (Fire/ Arson Origin-and-Cause Investigations) (R0206)
( =) FEEEREE % W 54 f(Interviewing-Interrogation Techniques and Courtroom
Testimony)(R0208)
(P9) R4 % 4 (Forensic Evidence Collection)(R0214)
(#) B2 FE K YEF#E (Electrical Aspects of Fire Investigation)(R0255)
S\~ KRR B BE SR (Fire Prevention: Management Curriculum)
(—) [t B FkRE 353 Leadership Strategies for Community Risk Reduction)(R0200)
( =) B{EfHE BB TTES 7 (Executive Analysis of Community Risk Reduction) (R0274)
( =) Bk ST E E{E(Demonstrating Your Fire Prevention Program’s Worth)(R0378)
(PU) (K7 {k{E{#(Cultural Competence in Risk Reduction)(R0394)
() S4EE K IPTER;EE 1 A(Youth Firesetting Prevention and Intervention)(R0629)
(/%) DSIEECESERE BT T(Developing and Implementing Public Policy) (R0670)
() k $Fap 3B %05 B (Managing Effective Fire Prevention Programs) (R0671)
F1. ~ K EFEPGE 738 %2 (Fire Prevention: Technical Curriculum)
() PEAESEE L TE(L (Evaluating Performance-Based Designs)(R0108)
( =) BepE3iSfy K 4Hj%i(Fire Protection for the Built Environment) (R0135)
(=) kY EBAPI R 7= (Hot Topics Research in Fire Protection) (R0138)
(P9) Bf:k Be#sE 54 (Fire Inspection Principles)(R0220)
(F1) kWK F i 5E 238 F(Fire Protection Systems for Emergency Operations)(R0227).
() Bk 81z E {2 {f(Demonstrating Your Fire Prevention Program’s Worth) (R0378)
(4+) BE{EEE % {k {E{#(Cultural Competence in Risk Reduction)(R0394)
+ ~ Kk YSTERS - Bh 'K E B EFE (Fire Prevention: Public Education Curriculum)
(—) EEATD, K 5785} (Presenting Effective Public Education Programs) (R0116)
( =) BE X & {THE Kt B B B#(Conducting Local Risk Reduction by Company Officers)
(RO186)
( =) 2i##EH{%7 5 B8 (Changing American Family at Risk)(R0348)
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(/4) FHE5% %% — FE(Community Education Leadership—One Week)(R0353)

( 71) EHEDGkEHE {f(Demonstrating Your Fire Prevention Program’s Worth)(R0378)

(7)) [#{E &0k {E{#f(Cultural Competence in Risk Reduction)(R0394)

() FA4EEE K ILFEEE A(Youth Firesetting Prevention and Intervention) (R0629)

+— » BN EEFELT 2 EEEFE (Responder Health and Safety Curriculum)
Z %5 1&5E F(Safety Program Operations)(R0154)
+= ~ #F|#E=F = (Training Programs Curriculum)

(—) BIEEFFiE4E— R (Fire Service Course Design—One Week)(R0129)

(=) ll##s T3 EE(Training Program Management)(R0342)

(=) 21 fid Bl EEEEE s EEAYRIBR(2 1 st Century Training for Fire/EMS Training
Officers)(R0354)

= -~ ZBEEIBEZFEE (Volunteer Incentive Program)

(— ) SEEfTEE F(Leadership and Administration) (R0810)

() #BHEEATEE K B PI s (Fire Cause Determination for Company Officers) (R0811)

(=) felet 5 BrE s (Hazardous Materials Incident Management)(R0814)

(P9 ) H#bE I Eee a8k FE(Challenges for Local Training Officers)(R0815)

( ) §HE #5532 (Community Education Leadership)(R0816)

(/) %2515 E(F(Safety Program Operations)(R0822)

(&) Ao EkES T (Management Strategies for Success) (R0824)

(J\) #8BH 55 &= #5488 75%)(Command and Control of Fire Department Operations at Target
Hazards)(R0825)

(1) BERAEZK B EE 15 (Presenting Effective Public Education Programs) (R0826)

() ok 3§k B8RS B {E(Fire Protection Systems for Emergency Operations) (R0827)

(+—) FHCE(EA 5 EMH](Command and Control of Incident Operations) (R0831)

() B = E RS 558 (Leadership Strategies for Community Risk Reduction) (R0833)

(+=) E2EERFFEL0H S {F(Emergency Medical Services Incident Operations) (R0847)



B - SR EEERE3E(F(Command and Control of Incident Operations,
RO)FEETEE
— -~ Unit 1 : E38
CCIO L A S e arsE - - MEPRESIE - BRI SE R0 -
FE BRI OR A i - HEEES:
(—) AUATFAR SR bl F TR 51 B %8 (Incident Command System, ICS)?
(=) BHATRAEER S SR P AR R SRR BB R
(=) A ECER & E SR TR TR SRR
(V9) WA SR & TERCETEE LGRS A RS ERLR?
— ~ Unit 2 : ICS(Incident Command System)fJ &M

(—) ICS HyFERERES
7 1970 4EFCLIRT - ZES AN RISEAR B8R BUGREGET KEFRBICL
EREETEEL - T8 - EEABRSREHEEE RGSE 10 FEILE - ZFH
FERR AT 4448 ICS i85%:
1. Flre RESources of California Organized for Potential Emergencies (FIRESCOPE) ICS
2. Fire Ground Command(FGC) System
3. Combinations of ICS and FGC
4. Integrated Emergency Management System (IEMS)
5. National Fire Service Incident Management System Consortium
6. National Incident Management System (NIMS)
( — ) FIRESCOPE Incident Command System
1970 £EfLEERE MMM A KR BIR S S I K E - ERHBRTREBHTBUE R
BT %2 MR BC N B - BRI —ETRE e RABS BUGERR - FReRRaT
Wbk Aok » ifiE [EMESEL R 5 A S FIRESCOPE - FIRESCOPE B I caB#E
B SRR - B F ST SR B A BRI K R TR ST E B
o« AN —ERCERISERE ( EEHREEE:
1. JEIE{EEREA AL
2. B EEERERETE

H



3. BT EA B EGES
4. REttEf.EAGHE

R A IS B R E N RN REL ICS i BEBCERAATRA - fuhn
MEF KR RURTHE BT - th FFEREREY X SHEH - RREERIRRERTIE
T2 2 K allrisk) ER A - ICS W2 HEE REEAR R R ETEE
RSB IR - 3 H A T R T B R e R AR S B AL -

75 1986 4F » Bl =E2(NFA) £ FIRESCOPE ICS Wi fraZ2be bz < Fifi il
[hERrhEgsE R ICS BEEEIGECEEERMA © 1 FEMA §{ERY Incident Management
System(IMS){h TE =05 FIRESCOPE ICS - iIfi P E MR @R 2. KEER
| = 2004 fEEEE 22 S(DHS) A HEFT National Incident Management System
(NIMS) » B8P BE(NFA)FTHE]Z SUCE B RR MR R NIMS -

(=) ICS Bl T
1. bz FEHE
2. #H L - Wit HSRZERE
3. Btz AR
4. (k.75 FRH(Unity of Command)
5. &b i5ERH(Unified command)
6. fTEIfbZ {FEIE(AP)
7. #eEfbZ BN 1E HRER(Span of Control)
8. %3 (b2 %A E (personnel Accountability)
= » Unit 3 : {SHEFFEHETE(Command Decision Making)

SSETH IS FS Y FF(Command Sequence) = AP EBRES © (—) SRR - (C) MRS ELRL
i~ (SBTRCETER S -

# 2 UHEBRBEERER

#EE (Steps) £5% (Outcomes )

HUET (Sizeup) [SEEREE ( Problem identification )
BREX AT (Strategy and tactics ) $hf7atE (Action plan)
#7777t # (Implementing the action plan) | fF# (Tasks)

-



(—) KiFaHE
KM E TR S EFNEERE - RS ERRAh A E
K - BISBUHERE SR KIS EREE - (LRSS ICR S e frhg
RAYBCE TR — I BT BUGEIEE L/ANEE - (—ERREERET BIUIR(C)EE
EfEEE
EA L e =R R
1. KATSEHEAYEE(Preincident Information)
KAV B R B AT oA K IGRT R B R R TE F o -
EAGE REIE L= SilVe SESSER IO HIEITER -l = S YR R it
BUSHNER - RSEEYHERE - EXME - AwmeFh - kKTRE
KIEAIE ~ bR - BEE - RBEREINES - FlEE S EFEEE] -
HE 7 RRHAPRSE A HEIRGR? LUa nreR 4 EEiks?
2. FIHA SN R (Initial Sizeup)
OB AT SR KGR - HESABEC SRS - AiEEREr
HE; - RSEEBUGEFEIY - B RENSS AR ERENE - QTS

#3 EITEEFFENEEZEK T T WALLACE WAS HOT |
Water 7K
A 1
pparatus/Personne ——— S Height
it/ AT
Life £m&E %
Location/Extent i
Auxiliary appliances
SuEh/ HEE - Occupancy A [
FE IR
Area B
Construction HZLEERR Special hazards
Time FfH]
Exposures ZEE{EFE Flfe®E

[TJ



3. FrattE SA7RET(Ongoing Sizeup)
RS EERIRRSBNEIEIER - BERERA TREATEFI LSRG -
SR D AR R R SR B T AT - IR B AT (R TH)
SAEE IR EE CA—) RS LSRR ST HR?LUR(C)BERATT
iz B A
(=) EREREERK

BRES I ISP L S R EPTERR R A R - LR RERC TR

(Action Plan)AyE SRS - 8% HHH 1588 Lloyd Layman #9-E 5 5REE SRTIA

RECEOQ-VS :
%5 Lloyd Layman -5 5RE BT " RECEO-VS |
Rescue Al
Ventilation
Exposures 7
EEEEE
Confinement {GE K %
| Salvage
Extinguishment J§ K _
EHYtRs
Overhaul 7k FEFE

R K B S ERE B T8 T (Action Plan):Z ] - LI IREBGILBCL TR - 2K
EIEE N\ BES TRISEENECEEY: - (HEEESRECEEREEEE - BRI
TRESCRIEAENE ST RO RIEHENT RS &

| B R R BU R R R T

2 ATHEHIEG ~ BT TR

3. A& R A BB RO KT

4 UL BB CARRLE ST

5B HE OIS ETHIE

( =) HEHSTHEE (Action Planning)
| RERR
B Wi R TS B RS - Bl

® Bk S{SE A kY FFH]EkES(confinement strategy)
® EifT AmiEEE{EERES (rescue strategy)

.



® HELRE K EEYNEREE.Y 2 EHEE (rescue strategy)
® EfafdR (R Kk SAEE (rescue and confinement strategy)
® (SR kS54C FEFRES (confinement strategy)
FOHEEE MRS . @NEF - POERTE AR E T - mMBCEAR
R R BRI TRO S -
2. FERCE TR
AR e R B PR AR Ay what” - HIERfE{X
Z"how™ ~ “who” -+ "where” - “when” - EEEULTREELAMA ICS fEiFE A EE
(ICS organizational structure) - jEzHa & (communication plan)fEE N\ BEZBHGTE
(medical plan) -
3BITEC TR
K EB B HEEF(Command Sequence)iy 55 —FBREBCLITHERAVETT - BEEA
BfpsERs R ARBRESYTER ST ENEHE - DRSS ERSEBUEE
¥ - 5 {8 Group”5 "Division” LA E M FIRIGEE T Ma%
[ what” ~ “when” ~ “where” - TIHEEFTECATERIEEED - WL /AERE
PRI - FHERCTERER - LUBGENT BT & A BB TE#E & -

16 KEHBEEETFE

17




» Unit 4 : JE¥EfE(Preincident Preparation)

(—) BEYAIGAGBUKE (Fire Flow)z 15
LEARH -

gpm = Length x Width
3

g T

14
-

3ﬂl 2506 i.l]\-'Dl\"Ed

gpm = 800 gpm x .25 =200 gpm

25% mvolved — — |

80

=
30 25% mvolved

gpm = 200 gpm x 2 =400 gpm




2 B KRTRAERKRFRIEAL -
(1) BEYIRSHERREUKE | EXHEE L REEEE 25%Z BUkE

Exposure Floor
Exposure Floor
80
-

&0

-

gpm = 60 x S0 + (60 x 80 x -50)
3 3

gpm = 1,600 + (1,600 x .50)
gpm = 1,600 + 800

gpm = 2. 400 gpm
(2) B R RN ER SR - RAREYS < SR SEAE 25%.2
JBUKE -

Exposure Exposure

Exposure

1200
gpm=ﬁﬂ;ﬂﬂ+|m x 80 x .50)
3 3

epm = 3,200 + (3.200 x .50)
epm = 3,200 + 1,600
epm = 4,800 gpm




(=) FEHTERE R KB (Resource Capability Matrix)

# 6 PUCHEFERERRRERE

RESOURCE CAPABILITY MATRIX

Sample Completed
Amiving ArTiving Amiving Armiving Amiving Amiving
Engine Engine Engine Engine Truck Chief
Number Total
of Units Personnel
E-33 E-34 E-18 T-33 T-26 BC-1 On Scene
F'err.nmgll
4 3 3 3 3 1 17
Line Sizes
11-34" | 11-34" | 11-34"
180 180 180 e —— S
Total GPM
Delivery
Capability
Total
Company
GFM 180 180 180 0 540
AVERAGE GPM PER PERSON 32
Hoseline/Personnel Ratio !
Hoseline Size GPM Personnel Needed |
1-172 100 2
1-3/4 180 2
1-3/4 240 3
2-1/2 250 44




(=)~ DEEHUSHER APt &= (Quick Access Prefire Plan)
#7 KKnibhERE

Quick Access Prefire Plan(ESE¥) X K KEFIIGEETEE)
Maryland Chemical Company(fS S Bi{L 8/ )

Bt

4200 Russell Street
sy

Largest building in complex 40’ x 210, one-story, ordinary
EESsER

Ridgepole and rafter, 1" x 6" sheathing, metal covering
SR

Concrete slab
BEYEHAEE: VAESE SRR

Chemical Distribution Company 4E, 1 Truck 1 Medic, ] Hazmat, I BC
FEANRTZERES:

Toxic vapors, explosions, shrapnel
Eijiik ¢z 100 = o] AR KR

Hydrant area both ends of 10,000 gpm

Worchester Street

BESRHEE AR T RKE(GPM)

Level of Involvement 10% 25% 50% 100%

Estimated Fire Flow 420 1,050 2,100 4.200
*Fire flow based on the largest building with two exposures.

21




(P9) F R 5 maAB#4(Incident Scene Communications)
1. 5{5 #15H(Brief Initial Report)
@ -

Engine 12 arrived location Side A of a 60 by 80, one-story office
building.

Have fire and smoke coming from Side C, approximately 25
percent involved, no immediate life hazard.

Engine 12's crew is making an interior attack from Side A and
starting primary search.

Captain Engine 12 is Command.

2 HiefeaEdE s E R
B E B IRSR H R B i B A R R A R e m T - AR
L A ETECE RS R - MR B B RR S - MREE SRS
it ER0GEF R - B SR EEidElERE - B EERER - BT
HEALENERERIEEERE - TH ELZERHEAE MIEE TRZ ¢
(1) E#ER BEEBT TR
(2) Bk BEMTEEEERRY
(3) ERESNBELER I IR ZF
(4) EBF RN TN SR
() BERARLZHER
R A SRS H S8 BUORE - ISFEEY - AARE - c@haits - &
FEBSTHSICGEERY BERE )\ REnd:  BEREESSABLE
F-AMRESFEESEEECCREECE N 5 L T E ¥ F(emergency scene
personnel accountability system) + BRINZETL 2 HEER TR - EMELEE
e EGR0E - RS FBRNFEREAERE - FEERERTEEA ST EET
- FHEEE R ELGRZEEIFIECEN B G2 RS, - EEEEREIWNZE
ABEEHREHEN - EERECEA R HEERTHHRSEREZ2S:
1. NFPA 1500, Standard on Fire Department Occupational Safety and Health Program
2. NFPA 1561, Standard on Fire Department Incident Management System

2




F - Unit 5 : BSEFIBCEERE S EHCEIEA 7 & (Interagency and Mutual Aid)

(—) BREFIBERES
T RS S 1 v A RIS &1 - RARBRICE BRIMTE IR -
i & S 2 S & P8 % i (Integrated Emergency System)2 — B8 & & B{THCKIHEH
SEEEERN 0 HREAREERT:
1. YEfaBaRES Hi(hazard analysis): T BBt SSETHS - KERFRRBLICREREN
fEEHE -
2. $sEE R T (i (capability assessment):FERRATE L BULE R - B ZBUCHEERELR
e ftheE T AERERLS W -
— HO@sz iRt B SR R BEE RS T PR B 3T - ()
R s e D R (MBS EERE R - PSS SIS T - il - KA
BB ES S G B L BN TR -
( =) BUHHE FR(Mutual Aid)
HHEE FIRBEMutual Aid)sy B BB 7 KERAEN - AEMHER
Bt GEEASCEE RSt - AEEZE TYIRER:
1.IE 2 A Sa (& T ms I Himas)
2 B E AT
3O
4 R EHAEF EARE
5. Rl R

75 ~ Unit 6 : BUEERAE F (Tactical Company Operations)
BSRAE2E CEHSIEEFEREENNAESR - B EHEIFR(Truck
Work) + 7k {F2(Engine Work) - £8/{E#(Rescue Work) - BE2EEE(FIR(EMS Work)

VA
(—) EhedifEE(Truck Work) - EEGSTEFIHEEA - 858 - EBEPEE -
( =) /kFEH{F2(Engine Work) : EE I S/KIRHEE - SUSBCCERACE - WR AR - BB

EliE - -

I
—

]TJ‘



(=) $BhEE(Rescue Work) - EEVIEHERECE - BBIRE - BEL AT - RICECLH
(2R R EE) 2 Pl R EEuhRE) -
(P9) PREHEEEEEMS Work) © (HERGE - SBCKRHKGEE - BEERUCS .Z Medical Group)
ZBYEH -
#8 EimERmEEER

Tactical Functions

Structure flres “Vehicle crashes
- Enmry - Harard conrol
- Yentilation - Velucle stabilization
- Search - A ICTHN ACTEES
- Fire attack - Imsentan glement
- Water supprly - Wictim remeowal
- Rapid Intervention Crews (RO =) - Rehal
- AWictinm renyowal - EMS care
- Rehals
- EMS care Emergency medical incidents
- Scene stabalhirzation
Wildland fires - EMMS caxre
- Fire amack
- Woater supsply Cave-ins/ Collapses
- Containment - Hazard control
- Scene stalbalization
Harmat releases - W iclin AacCeEs
- Isolate Tl eny entry - IMsentanglement
- Set up Fones - AVictim removal
- Tdentify project - Rehals
- Entry - EMMS coae
- Decom
- R = Smoke or nnusunl edors
- Sl Leak control - Entry
- Relinl - Investigaticon
- EMS care - entilaticon
- Abowve aclions As NECCSSATY

Fire alarms soundimg
- Investigzalion Other situations (follow the sanye pariern)

- Above AcTiCNS A5 MICESSaTy

£f54H (Simulation Modules)

FEH—EREZ BUSEREIE FLIEEIIS - BRI BHAERRTIEGE -
5% WER s ERF R 2 BH R P E (R HEBCElE -
L) FE B {522 F](Maryland Chemical Company) X S8R PLETEEE:
(—) fasEatt
L f5E— P
BHEHEEATREA - REFAEWHMRERARRERE X - RREA
BUBBU IS E (OB ST VIH SRR -
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#9 BEAVHALEERSE
Y :
R LM : Sk (SODIUM NITRATE)
A& L& :WHMNT - L3-Sl T (NITRATE OF SODA - NITRIC ACID, SODIUM SALT NI TRATINE-CHILEAN NITRATE)
EF LB FEES (CAS No. ): 7631-99-4
AFHTALS (RSTaL): 10

ZRERATH
R HEATHA: THEARY - FHAR - SATRILZHTL - UA - UXASA - TESmlNAR
24 SNFASARDH  AXERATREARH e S bs -
TR (BABE: -
HA | WEEALSHAT : A—ANLENY - AAENEATRHEAANATRIIEXR
HRLE: —
IEER - SE-RNETA-TAER - AT - L- S -A- BV -ES-ENASHE-SN - 5T
BALEL -
S eESM:5.1 ( LLESHT)

— [ 7]
waRMNER -Tcﬂ--'l' i
= s N
8 -
L a
= =i (5]
= SuTBIoE (=4
= oo ) o
= = . = -
E ! s 9 (- ; .
g § 2 Shiseeplil | N ST
; E orrFrcas s
K L" - s VI A
F
RUSSELL STREET
E 17 BEEEAFEXMET mE
2B Ok -

—ERIEAE TRCPER S NEER TR E 0 - BEESERIRA - 1T
AL AR -

5




F 10 @BYPALEERE

REY :

PELLE : RAMMONLY |
BALH : &R (AVMMONIA ANEYDROUS, S
&5 XML SLRE (CASNo): 7661417 |
ATHNAL (ASTML): 10 '

TR SEUACSHAT  ATRUEAY XA THINTATRERAFSHAR - XKETHEAEE
®a TREAN - B -
L‘MI :—
ERAR: ATARAAE - U4 - RANE - HES
wattam: 23 (48] s (Ao T)

(=) SiiwrreEms
ERFALEESE - SE5TTERALI TR E T B fUCEE:
LEESHIREANRE A\ BESIETERZRER
2. REGR ST K Bt (R K S5 R
3 R SRUKEECEE KR A EREY)

A EGETREGHE R

5. ERERTIER

6.IC VAN EERAFRNA SEAE T FRRERS
THEEEESAEMECRYE g 2R

S AETARGR BESRE (R

97K B REA B P K g - KRR A RS E
104 298 2 SRRt T RE @ THEEBCH ER ZETT
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Side C with Side B exposure
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(=) FERAE
L{EfREEER X
(DEATAE - ERAOR KSR SBUKEER KB L KBS
(2)ICS HEGE A HE - I5E—EECEE(Division DEEF K FHREANTRER#E S
E: (Exposure Divisions) 8 & S E
2\ EBdREHR
(DERf HE -
ZEE LRI EERE - EEEE - HERAA S8t & REEEES
B GEAIRRT R S A K IR 5, - JE R 253 R HU(HVAC System) -
(2)ICS fHFER L=
§5 7 #d& 71#(Rescue Group/Branch) - B#2/7-#H(Medical Group/Branch) &2 i i 734
(Evacuation Group)
3 S BT S EZ R
(DEilr A E - Bolaepr S EDH R/ dEtie s/ N SRER A -
(2)ICS FHESEH £ 35E (L2 E #5734 (Containment Group)
4RI
(DEET A £ - WA ERSIERRE - i RESTaGEE -
(2)ICS HIEEER /£ - HERRYSERT#H(HAZMAT Group)

E - BRENELZEWEERREN

SEEE{ 2 TRAEIZ=E (American Institute of Chemical Engineers) 2013 fE & {550
WEELEE - RS N EEEERHE %S (Process Safety Progress) #ai& - EHEBHIEK
F4 (Northeastern University, Boston ) {12 T#5% ( Department of Chemical Engineering ) Dr.
Ronald J. Willey ##2:t[6%87 " A Focus on Fire Fundamentals Including Emergency Response
Training at the National Fire Agency in Taiwan ( FFAIITER ) 2 &L [E{FE S Roy E. Sanders,
Arcady Kossoy BB RMEHI NSRS -

SMERE TEMEEEXE - A2 & FNFeRIAET§ERs HESNE
sEE  [(BEREPER - HRESEE Dr. Ronald J. Willey #iZ RS - 2EMEHE
AR EIEA LS [FE 235380 - 0 Dr. Ronald 1. Willey ZZ{ER L RIEEES
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http://www.aiche.org/ccps/resources/chemeondemand/conference-presentations/focus-on-fire-funda

mentals-including-emergencv-response-iraining-national-fire-agencv-taiwan

B 19 F{@Assi st &3# " AFocus on Fire Fundamentals Including Emergency
) S

Response Training at the National Fire Agency in Taiwan ;| Bi{j£52F

[E 20 EE Dr. Ronald J. Willey #i% K T A B RS E
xiftaT & H 3RS oA Dr. Ronald J. Willey #iZgt RS B SSETT T - HEHFIEE

F R EnET TallSE b LR R - R \ B ERIEAT - Rl HIR R
AR - FRES HBIEKFNELETTES SR -

#l ~ LRRERTE
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(—) SzE S22 © 4/21 = 4/26 #J Command and Control of Incident Operations * 45 QEE /)
%% (Brainstorm ) B ERERERK 35 - % - REEBISIENER B R
K IHE + 7EI Dr. Denis Onieal # H BRI - W iHEESIIR K EHPER
{2578 Taiwan, Republic of China AYRR{TZFIE S - £ HEILESEEH 100 (2KE 250
A BIEE - S ENE Bk -

(=) ETEaEEAP SR s BRI

1.4£BE Dr. Denis Onieal B9IGBI325 T + SRR CRIEZESEEEISEEE (218
BATFH - HEEM - SEEsTN - SRR RN ) - BENG L
B SR - RItATEEE2EHEA -

2B ESERzE (Dr. Kirby Fiefer) A SRR 5 fF B IR IR0y 25 sl sRE
A - ERSEER T SEETREIREATEERREZIN - L EIER
PR R S E TR EJEEE - MIATRE - AULAYEE - FUERA
st EhaE R SRS ERNG B - lRR TR INER - BLE22EREAS
AR E. .. -

3 e RADBIRR A AT LIRS A S R R SRES BRI &M - R
FEPRAEEEEEATRE - DR R mEGE TR - 18— 2OERZH
HIREMCEE AR SE13 (Student Instructors ) - TAHASE H A 5 H5EE JISREH,
IR EE R BN RENEIREREETE -

s FERFEEHHEESHAR B FEAERRHSRNEE T - IKEE T EERTE
TR TERTE - AEHEEIRE R EE TR - B
FLE BIEERIET - FERESERA T HEE RIS i -

(=) EEETSRFEESRE RS NS - It EF b LA
HFEE RS AR ( Emergency Management Institute, EMI) f2f% » BelRIFAMHE
AJEHEIE - —H AR AR S E R - PP RS HEER R
= RA AT LI 2 RS EREC HNEIERERTHE - EEEFESEREEAR
#EZSMZH - thEEEERR A R AR R RS TR -

(W) FEERELEERERER -
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| BTSSR EEEEEE (USFA) #TEHE - A thaERSZH 0 -
s RZIeG - FHEERGEEER - ARG RSP E LR AR OLER
Ed R -

2IEEEEEE N A ENIEREFER (Emest Mitchell ) (E#E ) - 81F 1 (Glemn A
Gaines ) ( HEE ) BB TAHSHEELETFE - EREFIAXERIIERMEE
BTG ES R - thimal S R E A S e B RaR N - SRS
ESet - SHEREHER - SIEREENZEY - LRI EERERE
R EE2EEE -

IRBESEHIEHFHIERAGTEINASERE B -(HE 921 B EHEZEE TRE
EHWEIRE R EVIaTkERKERK FarFax FiEEENEVER - BB
i -HeEEa RENEYES HiRBEEEN - AR hEE RS )
BEHRESEEERR (Ethic) » thyy FMHFL T B B2 M 3D B/ fafEdisRn
HifF -

— - EWEE

(—) FESFIRTE2E NFA & EMI JIsEE HE - siz SRR ESseERE - 5
ERESRIMRE RN SRR ISR FHE - 2 AL K ER R
BT A -

(=) FESVIEGS  SRESHEREER  NZIERES BREFESREE  NER
BEGERENLREERREEAS I RS RIS REAEE - FEEE
BoEEE - pEREHSEZIEETA L FEFHEERE B TRRREBIEEE
el EE S

( =) s skt A S EEIEEEE | ERFEH AR A RRITEEE RN
REVREEETIESEED  BMAARZIEREEFHIINES - Mg 2SS
AR AN S pa Ry K il 3D Bt - FREREA TR LEEE 3D JlE
¥ - REEBRNREEEE TRFISHFISREREM AT -

(M) AELEES BN EHERERFEES | SEFEAF KEERHIR RSB
LEGHFEE - HAESR e ENEE RSN R RS R R RS - LU
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A Focus on Fire Fundamentals

Including Emergency Response
Training at the National Fire Agency
in Taiwan

Additional co-authors

- Jack, Huan-Chang Hsiao, Dir. Training
Center National Fire Agency Min. of the
Interior R.O.C.,

* Roy E. Sanders, Consultant

Mﬂm%mﬁwh: . MM, Cheminforh Bt.
Northeastern Unbrersity, Boston, MA 02115 I
aci, Huan-Chang Haiso - I-td'
nirg :F.:a,.--:: -,;1 _1‘1:;--::_':: Ty of the - m—l National Yunlin uﬂiﬁrﬂw
P e K R Sepic of Science and Technology
The Fire Triangle Remember this quote

Srw Harry Tt Foen s Fxplowons FUMDAMTNTALS pnd Of 10
R iy wepsrlizhiig POV .

*» The following is extracted from
Trevor Kletz “What Went
Wrong"

“THE IGNITION SOURCE IS
ALWAYS FREE"”

Ignition Sources

* Many potential sources exists for ignition

* Hot surfaces such as automobile exhaust,
electric motors, overheated bearings

* Arcs from electrical switches

* Static charge buildup due to a material
transfer

* Open flame from either a torch, or off-site
burner

Which condition is more hazardous
at 70°F?
« Gasoline stored in an automobile
fuel tank?

—or

« Ethanol stored in an automobile
fuel tank?
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The answer is complex Fire fundamentals “assist” our

understanding
* Consider this
“Thought Experiment” * BEFOREHAND... let’s conduct a
* Imagine bringing a flame near simple hazard analysis, using the
the filler neck of each storage SDS (MSDS) to help us
tank, what would happen?

“Conditions”
g fwrwew.n * Both scenarios have “fuel” mixed
ordagrar.com 2 =
fyahoo_site_ with air
admin/assets
/images/msd * The fuel’s vapor concentration is
3. 270101143
_sed jog related to the vapor pressure of
the fuel
Temperature influence Relative Concentrations
* Temperature influences the * gasoline 75% in air
vapor pressure + ethanol 6 % in air
* At 70°F, the vapor pressure of

gasoline is “600 mmHg

* The vapor pressure of ethanol is
47 mm Hg
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So what do we think now?

= Let’s return to the SDS

SDS Section 5: Fire Fighting
Measures : Gasoline

* Flash Point: =-45°F

« Autoignition Temperature >530°F
« Lower Explosive Limit (vol%) 1.4%
« Upper Explosive Limit (vol%) 7.6%

e March 34, 203

SDS Ethanol (Section 6)
» Flash point: 16.6°C (61.88°F)
« Autoignition Temperature: 363°C
(685°F)
« Explosion Limits,
« Lower Explosive Limit (vol%) 3.3
* Upper Explosive Limit (vol%) 19

op wwmnales cop betanel g Accwmaed March 20, 2011

Summary

» Gasoline, because the mixture
within the tank is above the
flammabile limit, will burn at the
nozzle where the mixture and air
mixes to a composition that is
below 7.6% gasoline in air

» DO NOT ATTEMPT THE
VERIFICATION

Ethanol

* on the other hand, the ethanol
mixture within the tank is
flammable!

» a flash will occur and if the nozzle
is restricted, the tank can explode

* the nozzle actually relieves the
pressure

Are you storing any pure

« ethanol or methanol within your
facilities?

« what fire prevention methods
are being taken?




A broader view of flammability

* Triangular diagrams similar to
the next figure are helpful in
guidance where mixtures are
flammable and are not

2013/7/30

Two “case histories”

= 1) Ignition source: Static
electricity from flowing materials

» 2) Contact with a surface that
was above the AIT

Production of polystyrene from
styrene
* Event happened in 1966
* 11 men killed
* Building demolished by a very
powerful explosion

» Static electricity is one explanation
for the ignition source
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Autoignition Temperature

* Lowest temperature that a fire will
occur without any ignition source.

* Involved diethyl ether, a common
solvent, AIT 160°C

* Carbon Disulfide is one of the few
chemicals that is lower ~90°C

Laboratory

* Researcher conducting a
catalytic reaction within a closed
flask holding ether

* Added the reactant too fast,
temperature rose rapidly,
vaporized the ether

Ether vapor relieved directly into
fumehood

* Ether contacted a hot surface
within the hood and then flashed

* Researcher had the hood sash up,
and thus was hit in the face with
the flames

* Fortunately, the researcher had
safety glasses on and the flash was
milliseconds in length

The initiation source is free!

Further insights into hazard
analysis with flammables

NFFPA 304

able

Consult
NFPA
Handbooks
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NFPA Flammability Ratings

* NFPA diamond NFPA 704
* NFPA flammable liquids NFPA 30

Both ratings Classify with
* Flash Point Temperature

—Demarcation values

NFPA 704 (The NFPA Diamond)

—(73°F, 100°F, 200°F)
* Boiling Point Temperature s N e e
E i ﬂlﬂ. = nvmnfm:uﬂﬂu-n-ulﬂn_rhx
— (73°F, 100°F, 140°F) ,.‘:".‘..‘f“_::f:.:".;‘;‘::‘;f sy
MI*MH“HM{!&
¢ g Fire Inspectors will use NFPA 30 &
NFPA 30 Ratings Discussed 06 dera i vaselosn
allowable container capacity
i) oot i o 7T WL or mmibwcs \ompeTanay 0l
it Bciow 5700 (100FF ) {NIFPA T - e 83
2 e e s £.3°C (07F) QRFTA 700 ek o Eﬁmp‘ﬁ— storage in laboratories
“ E—:::_ mr-":m":-_';—ni‘ F=- : * Glass Container:
— ':'_f___ T — ]I —1A no more than 500 ml
[ - — —1B no more than 1 Liter
- = | —1C no more than 4 liters
;rmuuamnm—lmmuﬂn—l—nﬂ-
ﬁfﬂ-mmh" il Far F ey, WA, . i
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Broader thoughts on Fire
prevention

Where is the isolation valve?

= Assess the hazard beforehand

* Lives and property can be saved
when done right

* Deaths and damage can result
when a fuel isolation valve cannot
be found

* Should the valve operate remotely?

Simplistic fire prevention
assessment techniques
* Is the space inside or outside?
* Is fuel normally present?

* Is this fuel source normally liquid
or a gas at ambient
temperature?

* If a gas, at what pressure?

Indoors Considerations

+ When you perform an assessment indoors look
for these key fire prevention items
— Overhead fire sprinklers.
—mmﬂmmmmm

* Should a large fire breakout, would you expect
your personnel to extinguish this fire?
= If yes, they should be trained.
— I yes, where zre the fire hoses located refative to the
w:&m the potential areas that may contain
a

Outdoors Considerations

* Is there a potential for a large
release a flammable?

* Are flammable detectors
appropriately placed and spaced
throughout the facility?

* Are fire monitors required?

Example of Emergency Response
Training




2013/7/30

Fire Simulatien Facllity

sureEd . DERER L op. e
= ey

(a5 Based Fire Training Simulation Facilities,
Indoors 36 Sets, Outdoors 13 Sets

Ready by Kidde Fire Trainers, U.S.A. “
Courses in Training Center, Recrulk Tralnlng
NFA, MOL
2010 140 7,599 53,290
2011 262 11,145 90,767
2012 313 11,271 92,706
2013
D 236 10,398 122,030
Haz-Mat Tralnin
Chemical Plant Training ) e

Bt Tra

Dwericged atwrd Gate Fre Trgenery prereurs 1-J0m
arrcd & 2] i U

Searte Caide o mebpte o oy Sendien
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Mizjor Disaster Rescue

T

FOF STy

Alreraft Flrefighting

Emergency Response Training in
Swift Water

Water, Swift Water and

| MU TR LETS s e

Wolunteer Firefighting




Fire Fighier |
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Additional Fire Training Scenarios —
Tunnels

Tunnei Fire Fighting &
Rescue

EMS-EMIT 1, EMT Il & EMITP

Restue Training

Future Cooperation

10



2013/7/30

Approach to an Open Propane Fire

Intensification of Fire

Beginning to approach the fire

More Concentrated Effort Towards
the Flame

Crew Narrowing in on the Flame

11
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Tlose to extinguishment
approximately 30 seconds into the All out
training exercise e

And Chemical Tanker Truck
Incident Response

Warehouse Scenario

Questions

12



