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Abstract

Based on the principle of risk-ranking management, category I enterprise should setup
and implement a safety and health management system to elevate its safety and health,
according to the stipulation of “the labor safety and health organization, administration, and
self-inspection regulations,” which has been revised in 2008 by the Council of Labor Affairs,
Executive Yuan.

The purpose of this study is to identify the role and function of risk assessment in the
safety and health management system up and running in an enterprise due to high risk and
serious accident consequence of petro-chemical process. Risk assessment, discriminating
the hazards associated with the petro-chemical process, will prioritize and optimize the
resource distribution and carry out the safety and health management effectively.

Based on our surveillance, the results showed that there are 81.1% enterprises have
documented safety and health management, 60% enterprises have been granted the safety
and health management certification. Among those survey subjects, there are 48.2%
enterprises recognizing technical guideline as most helpful for their risk assessment
implementation, following by technical training for 37%, and technical counseling and
assistance for 14.8%.

The guideline obtained by this project can be helpful for the establishment of the
enterprise’s risk assessment techniques. The results obtained from the risk assessment can be

as a reference for the decision-making on safety and health management.

Key Words: Risk assessment, Safety and health management, Petro-chemical process

industries
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b 24 R 1 RS

N R S L fo =

« 9} ¥kd(external leak)

Pﬁ R ko T EERE » 7% (external rupture)
(vessel, drum, knockout pot) | [ 5% (pluggage)
* RPN (coil leak)
. ﬂ%W%@[(coil rupture)
- A (coil fouled)

- 9} k(external leak)
* % (external rupture)

R * IR Ay T 4 4] (liner cracked)
(reactor) - B EAP TR (coil leak)

* BV E (coil rupture)
« Al (coil fouled)

- 9} ki(external leak)

. ’]iﬁz'%!(extemal rupture)

. ﬁ%’]ﬂé%ﬁ(tray rupture)

« #R[Z 5K (tray plugged)

« 1 Fe 7 2 5 (packed bed plugged)

< L I'?Jiﬁ(bed support collapsed)

« £ B[ 1#contacting surface fouled)

. ﬁ%ﬁ’?ii‘ﬁ(electrostatic plate fails off)
. fﬁ%ﬁ?@%(electrostatic plate shorted)
- 1@ EPY il (electrostatic plate fouled)

TR
(scrubber column)

- 9} Jid(external leak)
o . rpgi%;[(external rupture)

(demister) + AP 5 (mesh plugged)

+ Al (hole in mesh)

« FLHNRY I (shell leak)
24 [ 4 (shell rupture)
(][~ 5 (shell plugged)
HEHRY M (tube leak)
"Ff‘ffﬁfﬂ’]igféi(tube rupture)
FFT[,E[J '3 (tube plugged)
Ay {725 (tube fouled)

B
(heat exchanger)

- 9} ¥d(external leak)

EE LA . ’ﬁgi%!(extemal rupture)
(contact dryer) » fiZ I 3 (desiccant plugged)

- fi780% B F|(desiccant saturated)

58




Ik 24 A 1 U G- )

T " & B =

* Y JM(external leak)
. ’ﬁﬁz’%!(extemal rupture)

%ﬁim « "L I (fails to start)
(pump) - SETGHL| i (fails off while running)

. iﬁ}ﬁ I?ﬁg‘w(s‘[arted prematurely)

o JETHHER ]~ (operates too long)

S g MRS
(operates at degraded head/flow performance: too fast,
too slow, etc.)

*FT‘ / ET?\*FT * I} #d(external leak)
(pipe/duct/hose) . rpﬁz’%é[(extemal rupture)
« =58 # B (plugged/kinked)
@3’%;?%’5’ * Jf JM(external leak)
(filer/strainer) . ’F}E%(extemal rupture)

. PJ%{B F{*F %] (internal element rupture)
I 5 (element plugged)

* Jf JM(external leak)
. ’ﬁﬁz’%!(extemal rupture)

P + [£'5% (plugged)
(relief devices) < SOFE FﬁJET(fails to open on demand)
[Pl (fails to re-seat)

o EERRE
* St l]ﬂ ffl(opens permaturely)
+ 3tk Pfl (closes permaturely)

) ?Eﬁ@(/external leak)

. @%L[(extemal rupture)

S * #4217 5 (tap plugged)
B * st iﬁ? (fails with no output signal)

(sensor element) . ﬁﬁ' ',?4‘5’?? T3t} (5 (fails with a low output signal)

. ﬁﬁ' AR ;Hﬁ,'J(fails with a high output signal)

. *ﬁﬁﬁhj bR I3 [l (fails to respond to an
input change)

i /79 (spurious output signal)

E:@?Cﬁi‘&} . @ ~E(high voltage)
(generator) . [XFEEYlow voltage)
. L“Hﬁ (high current)
C‘\J. =i (low current)
jH‘F‘ 1’55‘ {Fli(started prematurely)
o SETHHL # fii] < (operated too long)

I

FEAsL RN ) * TSR] Bl (fails opened)
(conductor/bus) = f*‘ifkja l7'§‘I(Sh0rts line to ground)
* "% (shorts line to line)

‘_rrl
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It 24 A 1 R G )

Sl B + = i 7
FEAEY - B Bl (fails opened)

(circuit board)

£ P98 (shorts line to ground)

« HfifE (shorts line to line)
+ {[5fir 17 Sfi(spurious output signal)

A
(transformers)

+ SRS i (fails with no output

voltage/current)

- ! '%:"Eﬁ/ %ﬁﬁ%@;{ﬁq(fails with a high output

voltage/current)

. ‘p’h?JH ',”FE?’EJt/ FET*’J; L%@}[’E(fails with a low output

voltage/current)

TR e
(uninterruptible power
supply, UPS)

+ RS i (fails with no output

voltage/current)

. EEJB‘E?J‘—L}; ¥5(fails to transfer correctly)

ol 'rFFZCTLEJt/ %ﬁ(;’f@ [%(fails with a low output
voltage/current)

< N ’??‘Elﬁ(started prematurely)
. fﬂ_'llEﬁjf [t = (operates too long)
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SITE DATA THFORMATION:
Location: MIADLI, TAIWAH

— Building fir Exchanges Per Hour: 1.12 (sheltered single storied)

Time: October 20, 2006 1030 hours ST (user specified)

CHEMICAL IMFORMATION:

Chenical Hame: UINVL CHLORIDE
TEEL-3: 75 ppn TEEL-2: 5 ppm
Carcinogenic risk - see CANED
Hormal Boiling Point: -13.9° € Anbient Boiling Point: -14.9° C
Vapor Pressure at Anbient Temperature: greater than 1 atm

Anbient Saturation Concentration: 1,000,000 ppa or 100.0%

Molecular Weight: 62.508 g/mol
TEEL-1: 5 ppn

ATHOSPHERIC INFORMATIOH: (MAMUAL INPUT OF DATA)
wind: 7 meters/sec from 30° true at 3 meters
Ho Inversion Height
Stability Class: D
Relative Hunidity: S0t
Cloud Cover: S tenths

B Air Temperature: 25° €
Ground Iﬂlghn's!: open tﬂuntl’,

SOURCE STREHGTH IHFORMATION:
Leak from hole in horizontal cylindrical tank
Tank Diameter: 10 meters Tank Length: 30 neters
Tank Uolume: 2,356,19h liters Tank contains liquid
Internal Temperature: 25° €
Chemical Mass in Tank: 1,882 tons Tank is 80% full
Opening Length: 15 centimeters Opening Width: 3 centineters
Opening is 0.50 meters From tank bottom
Release Duration: ALOHA limited the duration te 1 hour
Max Average Sustained Release Rate: 4,200 kilograms/min
(averaged over a minute or more)
Total Amrount Released: 250,325 kilograms
Hote: The chemical escaped as a mixture of gas and aerosel (two phase

FOOTPRINT IHFORMATION:
Hodel Run: Heavy Gas
Red LOC (75 ppm = TEEL-3) Max Threat Zone: 3.4 kiloneters
Orange LOC (50 ppm) Max Threat Zone: h.2 kiloneters

/' ¥ellow LOC {10 ppa) Max Threat Zone: 9.8 kilometers
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ff&6 B F%ﬁgj L 5% (Reliability Data) ¥/

TR e R

it R A

MIL-HDBK-217F - Reliability Prediction of Electronic
Equipment

EPRD - Electronic Parts Reliability Data (RIAC)

NPRD-95 Non-electronic Parts Reliability Data(RIAC)

FMD-97 Failure Mode/Mechanism Distributions (RIAC)

SPIDR - System and Part Integrated Data Report
(System Reliability Center)

SR-332 Reliability Prediction for Electronic Equipment
(Telcordia Technologies)

EiReDA - European Industry Reliability Data

OREDA - Offshore Reliability Data

MechRel - Handbook of Reliability Prediction for
Mechanical Equipment

T-Book (Reliability Data of Components in Nordic
Nuclear Power Plants (ISBN 91-631-0426-1)

Reliability Data for Control and Safety Systems - PDS
Data Handbook

Safety Equipment Reliability Handbook (exida)

WellMaster (ExproSoft)
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Electronic components

Electronic components

Mechanical and electro-mechanical
components

Electronic, electrical, mechanical and
electro-mechanical components

Electronic and electro-mechanical
components

Electronic components

Mainly components in nuclear power
plants

Topside and subsea equipment for
offshore oil and gas production

Mechanical equipment - military
applications

Components in nuclear power plants

Sensors, detectors, valves & control
logic

Safety equipment (sensors, logic units,
actuators)

Components in oil wells



SubseaMaster (ExproSoft)

GIDEP (Government-Industry Data Exchange Program)

CCPS Guidelines for Process Equipment Reliability
Data, AIChE, 1989

PERD - Process Equipment Reliability Data (AIChE)

FARADIP

IEEE Std. 500-1984: IEEE Guide to the Collection and
Presentation of Electrical, Electronic, Sensing
Component, and Mechanical Equipment Reliability Data
for Nuclear Power Generating Stations

FASIT (Feil og avbrudd i kraftsysteme)

Components in subsea oil/gas
production systems

Process equipment

Process equipment

Electronic, electrical, mechanical,
pneumatic equipment

See title

Failure in the electro-power supply
system (in Norwegian)
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% D-1 (4t SRD data bank )

Basic events

Failure rate (h)*

Level switch (Primary tank) 1.6x10°
Pump (Priming) 2x10°
water tank (Priming) 4x10*
Foot valve 5x10°
water storage empty 0.1x10°
Fire pump 1x10°
Deluge valve 1x10°
Main power supply 1x10*
Standby power supply 5x10°
pipe rupture(Priming) 0.5%10°
Pipe rupture(Main flow) 0.5%10°
Air line blockage 0.5%10°
Non return valve 5x10°
Fire doctor bulbs 0.5%10°
Pressure switch 3.4x10°
Manual valves (Operator error) 0.04x10°

% D-2 (4t SRD data bank )

Component

Failure rate,yr’

Impulse line
Pressure switch

Relay

Solenoid valve (SOV)
Trip valve
Air line blocked

0.09
0.1

0.01
0.1
0.1

0.01

. D-3 Failure rates for cooling subsystem (¢ SRD data bank )

Item
Pressure sensor
Temperature sensor
Safety relief valve
shut-off Valve
Heat exchanger
Check valve (NRV)
Centrifugal pump
Control unit

Mean failure rate*
42
12
130
95
99
2
260
25

No

—_—— == N = NN

off Total*
84
24
130
190
99
2
260
25
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Z. D-4 Equipment failure rates'(}. SRD data bank )

Item Failure rate*

Air supply 8
Alarm system 24
Blower 185
Boiler 220
Compressor (air) 51
Compressor (large centrifugal) 4000
Compressor (large reciprocating) 8000
Controller(flow) 30
Fan 50
Generator (diesel) 900
Heat exchanger (shell and tube) 40
Motor (electric) 8
Power supply 32
Pump (centrifugal) 200
Pump (fire engine driven) 500
Tank 4
Turbine (steam) 35
Valve (pneumatic) 60
Valve (safety) 30
Vessel (pressure) 1

=t

Based on material from Reliability of mechanical Systems. 2nd edition 1994.
"All failure rates are per million hours
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Z. D-5 Equipment failure rates'(j. SRD data bank )

Equipment failure rate

failure rate(failures/10°h)

Electric motors (general)
Transformers (<15kV)
(132-400KV)

Circuit breakers (general,<33kV)
(400kV)

Pressure vessels (general)
(high standard)

Pipes

Pipe joints

Ducts

Gaskets

Bellows

Diaphragm (metal)
(rubber)

Unions and junctions
Hoses (heavily stressed)
(lightly stressed)

Ball bearings (heavy duty)
(light duty)

Roller bearings

Sleeve bearing

Shafts (heavily stressed)
(lightly stressed)

Relief valves: leakage
Blockage
Hand-operated valve
Control valves

Ball valves

Solenoid valves
Rotating seals

Sliding seals

O'ring seals

Couplings

Belt drives

Spur gears

Helical gears

Friction clutches
Magnetic clutches
Fixed orifices

Variable orifice

Nozzle and flapper
Assemblies: blockage
Breakage

190

10.0
0.6
7.0
2.0
10.0
3.0
0.3
0.2
0.5
1.0
0.5
5.0
5.0
8.0
0.4
40.0
4.0
20.0
10.0
5.0
5.0
0.2
0.02
2.0
0.5
15.0
30.0
0.5
30.0
7.0
3.0
0.2
5.0
40.0
10.0
1.0
3.0
6.0
1.0
5.0

6.0
0.2



Filters: blockage 1.0

Leakage 1.0
Rack-and-pinion assemblies

Knife-edge assemblies 2.0
Springs(heavily stressed) 1.0
(lightly stressed) 0.2
Hair springs 1.0
Calibration springs: creep 2.0
Breakage 0.2
Vibration mounts 9.0
Mechanical joints 0.2
Grub screws 0.5
Pins 15.0
Pivots 1.0
Nuts 0.02
Bolts 0.02
Boilers(all types) 1.1
Boiler feed pumps 1012.5

Cranes 7.8
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# D-6 ZFEH= 55 [TV {518 5 (Rome air development center, USA, 1975)

PART FAILURE RATE
(failure per 10° part-hours)
Batteries, rechargeable 27.027
Bearings, general 21.921
Bearings ball 9.142
Blowers and fans, centrifugal 9.542
Boards, printed circuit 0.003
Connections solider 0.0039
Connections, welded 0.0017
Connections, wire wrap 0.000014
Connectors, rectangular 0.0065
Engines, diesel 1733.111
Engines, gas turbine 577.397
Gasket and seals, gasket 1.433
Gasket and seals, o ring 1.182
Gasket and packing 0.24
Heater, electrical 2.151
Hoses, general 0.240
Instruments, meter 0.366
Instruments, indicator, air press 1.020
Instruments, indicator, fuel qty. 78.811
Instruments, indicator, liquid level 11.905
Instruments, indicator, temperature 62.016
Instruments, indicator, velocity 97.096
Mechanism, power trans, coupling 4.662
Mechanism, power trans, fan belt 4.007
Mechanism, power tans, gear box 11.726
Mechanism, power trans, pulley 32.279
Motors, electrical, induction 14.774
Motors, electrical fract, hp, ac 7.522
Motors, electrical 2 hp, ac 2.413
Motors, electrical 5 hp, ac 4.825
Motors, electrical 10 hp, ac 1.206
Motors, electrical motor generator set 27.778
Generators 9.34
Generators, turbine driven 11.925
Pumps, boiler feed 0.422
Pumps, centrifugal 12.058
Pumps, fuel 23.121
Relays, general 0.166
Relays, latching 0.569
Switches, pushbutton 0.270
Switches, rotary 1.329
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Tanks,fuel
Valves, check
Valves, globe
Valves, relief

Valves, solenoid

7.745
3.014
0.185
1.514
2.404
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< D-7(J0 AEC > B K4 Filp)

Median Failure rate
range
Diesels (complete plant) Failure to start, Qq® 3x10%d  1x107-1x107/
Failure to run, given start, d
in Emergency conditions, 3x107/h
Ao 3x10™*-3x107/
h
Diesels (engine only) Failure to run, given start,
. 3x10%h  3x105-3x107%/
Emergency h
conditions, Ao
Battery power systems Failure to provide 3x10%h  1x10°-1x107/
(wet cell) proper output, As h
Electric motors Failure to start, Qq(b) 3x10%h  1x107*-1x107%/
Failure to run, given start, d
in normal environment, Ao 1%x107°/h
Failure to run, given start, 3x107%-3%10/
in extreme environment, Ao 1x 10/h h
1x10™-1x107/
h
Transformers Open circuit, primary or
secondary, 10 IXIO':/h 3x107-3x10°/
Short, primary to 1X10%/h _7h y
secondary, Ao 3x107-3%107/
h
Solid state devices(low power Failure to function, Ao 1x10%h  1x107-1x10/
application) Failure by short, AQ 1x107/h h
1x10%-1x10°/
h
Circuit breakers Failure to transfer, Qd(b) 1% 10-3/(1 3x 10_4-3 X 10-3/
Premature transfer, AQ 1x10/h d
3x1077-3x10°
/h
Fuses Failure to open, Qd 1% lO'S/h 3x 10_6-3 X 10_5/
Premature open, Ao 1x10°%/h d
3x107-3x10/
h
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Z D-7(40 AEC » B [F 1 i) Gt

Relays

Terminal boards

Wires(typical circuit, several
joints)

Instrumentation( amplification,
annunciators, transducers,
combination)
Pressure switches

Limit switches

Valves (manual)

Failure to energize, Qd(b)
Failure of NO contacts to
close, given energization,
Ao
Failure of NC contacts by
opening, given no
energization, Ao
Short across NO/NC
contacts, Ao
Coil open, Ao
Coil short to power, Ao

Open connection, Ao
Short to adjacent circuit, Ao

Open circuit, Ao
Short to ground, Ao
Short to power, Ao

Failure to operate, Ao
Shift in calibration, Ao
Failure to operate, Qd
Failure to operate, Qd
Failure to remain open

(plug), Qd
Rupture, As

Median
1x107%/d
3x107/h
1x107/h
1x10%/h

1x107/h
1x10°%/h

1x10-7/h
1x10-8/h

3x10-6/h
3x10-7/h
1x10-8/h

1x10-6/h
3x10-5/h

1x10™%/d

3x107/d

1x10™%/d
1x10%/h

Failure rate

range

3x107°-3x10™/
d

1x107-1x10°%/
h

3x1078-3x107/
h

1x107-1x107/
h
1x108-1x10°%/
h
1x10°-1x1077/
h
1x108-1x10°%
h
1x107-1x107/
h
1x107%-1x10/
h
3x1078-3x10%/
h
1x10°-1x107/
h
1x107-1x10/
h
3x10°-3x10%/
h
3x107°-3x10%/
d
1x10*-1x1073/
d

3%107-3x10/
d

1x107°-1x107"/
h
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Z D-7(4t AEC » B [W 45 5550 (i)

Median Failure rate
range
Valves (air-fluid operated) Failure to operate, Qd(b)
Failure to remain open 3x10%d  1x10*-1x107%/
(plug) (¢) d
Qd
As 1x10™/d
Rupture, A 3x107/h  3x107-3x10Y
1x10°%/h d
1x107-1x10°/
h
1x107°-1x107/
h
Valves (motor operated, Failure to operate, Qd(b)
includes driver) Failure to remain open 1x10%/d  3x10™*-3x107/
(plug) (¢) d
Qd
As 1 x10%/d
Rupture, A 3x107/h  3x10°-3x107Y/
1 %10 d
1x107-1x10°/
h
1
x107-1x107/h
Valves (solenoid operated) Failure to operate, Qd(b) 1x10-3/d  3x10-4-3x10-
Failure to remain open 3/d
(Plug), Qd 1x10-4/d
Rupture, As 1% 10-8/h  3x10-5-3x10-
4/d
1x10-9-1x10-
7/h
Relief valves Failure to open, Qd 1x10-5/d  3x10-6-3x10-
Premature open, A0 1x10-5/h 5/d
3x]
0-6-3x10-6/h
Check valves Failure to open, Qd 1x10-4/d  3x10-5-3%10-
Intemalleak (severe), A0 3x10-7/h 4/d
Rupture, A0 1x10-8/h  1x10-7-1x10-6
/h
4x10-9-x10-7
/h
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Z D-7(4t AEC » B [W 45 5550 (i)

Median Failure rate
range
Pumps (including driver)( d) Failure to start, Qd 1x10-3/d  3x10-4-3%x10-
Failure to run, given start, 3/d
in normal environment, A0  3x10-5/h
Failure to run, given start, 3x10-6-3x10-
in extreme post-accident 4/h
environment inside
containmentAQ
1x10-3
1x10-2-1x10-
4/h
Pipes =3 in (per section) >3 in Rupture/plug, As,A0
(per section) Rupture/plug, AsA0 1x10-9/h  3x10-1-3x10-
8/h
1x10-10/h
3x10-12-3x10
-9/h
Gaskets (containment quality)  Leak ( serious) in
post-accident situation, AO 3x10-6/h  1x10-7-1x10-
4/h
Elbows, flanges, expansion  Leak ( serious) in
joints (containment quality)  post-accident situation, A0 3x10-7/h  1x10-8-1x10-
5/h
Welds (containment quality)  Leak ( serious) in
post-accident situation, AQ 3x10-9/h  1x10-10-1x10-
7/h
Clutches (mechanical) Failure to operate,Qd(b) 3x10-4/d  1x10-4-1x10-
3/d
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ST S F Ay U UG 126
R

SRR 1L TfET @S E(MOTORS-AC)

e A

el E R (el (1 0°hrs) ?%‘ BBl
FURRRER] | E PR R ]
SRS RS (5 10° /] ) SR (5 107 )
R TR §o5T
CATASTROPHIC 0.0222 | 152 46.7 | 0.00448 | 0.0247 0.0685
a. Fails to Run Once
Started
b. Fails to Position
Properly
c. Fails to Start on
Demand
DEGRADED
a. Shaft Fails to Run
at Rated Speed
b. Fails to Position
Correctly

c. “Hunts” for
Correct Position

r%lfﬁj@ b (Equipment Boundary)

ANS] STANDARD DEVICE FUNTION NUMBER

@ REVERSE PHASE OR PHASE BALANCE

RELAY
MACHINE / TRANSFORMER THERMAL RELAY

(5_6/‘. INSTANTANEOUS OVERCURRENT OR
RATE-OF -RISE RELAY

TIME-DELAY STEPPING OR DPENING
RELAY

DIFFERENTIAL PROTECTIVE RELAY

—— — — BOUNDARY
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73 JESFRR 1.1.1.1 T P R RVERE (MOTORS-AC-INDUCTION)
TR (oA BT
2] e B PR (L 0°hrs) fﬁ;ﬁg\'f
FURRRER] | E PR R ]
SRS RS (5 10° /] ) SR (107 )
RS | THE | R | RE | T "R
CATASTROPHIC 0.311 3.20 10.5 | 0.00448 | 0.0247 0.0685
d. Fails to Run Once
Started
e. Fails to Position
Properly
f. Fails to Start on
Demand
DEGRADED
d. Shaft Fails to Run
at Rated Speed
e. Fails to Position
Correctly
f. “Hunts” for

Correct Position

F%I'TF Ji% b (Equipment Boundary)

aus —--———

€] srenes

ANST STaNDARD DEVICE FUNTION NUMBER

@ MACHINE / TRANSF DRMER THERMAL. RELAY

6@ INSTANTANEOUS OVERCURRENT OR
- RATE-OF -RISE RELAY

@ AC TIME OVERCURNENT RELAY

TIME-DELAY STEPPING/OPENING RELAY

— — — BOUNDARY
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L B R

EURE 112

%ITE i EW;LRL(MOTORS -DC)

L e

I KA @E\ﬂj (10%hrs)

FURHRE R | B R R

T

e *&@ (2 10° T )

SR (2 107 Uﬁfg{!)

ﬁ]% Ty ﬁﬁ[

B T

ﬁ ﬁll

CATASTROPHIC 7.91 22.5 47.6

g. Fails to Run Once
Started

h. Fails to Position
Properly

1. Fails to Start on
Demand

DEGRADED

g. Shaft Fails to Run
at Rated Speed

h. Fails to Position
Correctly

1. “Hunts” for
Correct Position

F%I'TF Ji%'; b (Equipment Boundary)

0C BUS —— e e

ANST STANDARD DEVICE FUNTION NUMBER

| 72 | OC CIRCUIT BREAKER

= =— — BOUNDARY

T

s fUEE PR S5 Va2 H YRk 82,85
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ALV

ol lde

SRR 1.2.3.1 IS i 5 EE B(CIRCUIT BREAKERS-AC)
13 (e W sfxip
S it B AR REI(10%hrs) S
R EREE G
EE R R (5 10° T [H) R (2 10° )
EEEEEE TR RS R
CATASTROPHIC 0.162 1.75 5.79 0.203 1.16 3.24
a. Spurious
Operation
b. Failed to Open on
Demand
c. Failed to Close on
Demand
DEGRADED
INCIPIENT
a.Contaminated

r%lfﬁj@ b (Equipment Boundary)

3 PHASE PDWER

mi

R —

ol

ANSI STANDARD DEVICE FUNTION NUMBER

SINGLE PHASE

POWER

-
|
1 [52
| L=
|

152

AC CIRCUIT BREAKER

I RREAKER BREAKER
| L | |
—_— —_d o — |
+ w— — — BOUNDARY
%EL’F SR 5.1 I EHY g 7,8.1,8.2,8.3,8.4,8.6,8.11,8.12,8.14,8.15
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ALV

ol lde

SIS 1.23.2 P [ FE#nE i (CIRCUIT BREAKERS-DC)
13 (e I L
S it B AR REI(10%hrs) S
FUBRGEE] | B e
ESSTES RS (5 10° ) FFE 1075
BE | T Es‘zﬁ[ % 14 :Eﬁ'zﬁ.;
CATASTROPHIC 0.0348 | 3.80 144 | 0.0927 | 0.883 2.85
a.Spurious Operation
b.Failed to Open on

Demand

c.Failed to Close on
Demand
DEGRADED

INCIPIENT
a.Contaminated

r%lfﬁj@ b (Equipment Boundary)

ouTPUT

INPUT SIGHAL

ANST STANDARD DEVICE FUNCTION NUMBER

E;-z ‘ DC CIRCUIT BREAKER

¢ =— —— — BOUNDARY

EYIHE

& 51

5y 8.2,8.3,8.15
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SRS 1.2.6 s fEsR(FUSES)
P (B e
B e B AR (L 0°hrs) fﬁ,r;ﬁg‘(r
A ] EisE ]
S e 2 (2 10° T ) RS (2 10° V)
S | T B | #®E | TS ES
CATASTROPHIC 0.0265 | 0.634 2.36 o

a.Prcmature

r%lfﬁj@ b (Equipment Boundary)

POWER
IN

+ = =—— — BOUNDARY

EUR A 5.1 P23 8.2,8.3,8.5,8.15
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B A S

SIS 1.2.7.2 ?ﬁﬁ i [W@Am(FUSES)
S BEE A
S et BRI PR FEI(10°hrs) [
FUBHHE] | R (]
R 2UF (5 10° 1) FUST (B 10° VD)
=gas 114 B p=gas 115 e
CATASTROPHIC 1.79 1.91 2.04
a. Fails to Close on
Demand 0.00104 | 0.06 0.232
b. Fails to Open on 0.0015 | 0.00288 | 0.00486
0.00387 | 0.00598 | 0.0087

Demand

c. Spurious Operation
d. Delayed Change of
State

e. Premature Change

of State

r%lfﬁj@ b (Equipment Boundary)

BUS

Ea BREAKER

e S

| S .

]

nlw_lS'l STANDARD DEVICE FUNTION NUMBER

MACHINE / TRANSFORMER THERMAL RELAY

INSTANTANEQUS DYERCURRENT OR
RATE-DF -RISE RELAY

@ AC TIME OVERCURRENT RELAY
@ AC CIRCUIT BREAKER

+ = = — BOUNDARY
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LV B R S R

1.3.1.1

BETaE

E

By P 5 9 P
(EMERGENCY POWER GENERATORS—DIESEL DRIVEN)

Bl [ EAEI0

STANDBY

Bt

+4

BT

B r&ﬁ [](10°hrs)

B [l

BT

T

KRR

?:fgﬁ%j: (L:J 10° - 4 Ejfj

SR 10° aaiii)

B

Ty

E‘zﬁ.

B

T 14

ﬁﬁl[

CATASTROPHIC
a. Fails to Stat

b. Fails to Run

c. Fails to Supply
Load in Time

DEGRADED

a. Delayed Start after
Multiple Attempts

b. Fails to Maintain
Voltage /Frequcncy
Specification

INCIPIENT

a. Improper
Cooling/Heating

b. RPM Hunting

c. Faulty Indication
d. Vibration

e. Improper
Lubrication

1.72

2250.0

7710.0

2.22

17.6

545

I%ﬁﬁi% b (Equipment Boundary)

*INCLUDED

PIPING

DIESEL DRIVER
SYSTEMs

SINGLE PHASE/

SEAL OIL SYSTEM

LUBE 0NIL COOLING
BLOCK COOLING
CONTROL UNIT
BASEFLATE

®

————— — o —— —

GEMERATOR

Comment: Based on nuclear power plant emergency diesel service.

MULTIPHASE
CURRENT

TO BREAKER

s = — — BOUNDARY

B[l

SRS =Y

Yt 8,8.1,8.2,8.3,8.9,8.10,8.11,8.13,8.14,8.15
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L B R

SRS 2.1 A ST PTES(ANALYZERS)

RS LS

S i B AR REI(10%his) S
FUBFTEL | SRR A

R RS (5 10° ) = (5 107 VTEY)

B | 75 | By | Bl | 2H T

CATASTROPHIC 6.87 4800.0 o

a. Maximum Output

b. No Output

c. No Change of

Output with Change

of Input

DEGRRADED

a. Erratic Output

b. High Output

c. Low Output

INCIPIENT

F%I'TF Ji%'; b (Equipment Boundary)

I SAMPLE
SYSTEM

— — — — — INDICATOR/RECORDER
I (REMOTE)

(e |

{ PROCESS

" PIPING
+ == =— — BOUNDARY

SRR PRSI VEGIR 4
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L B R

7] Zfﬂ%_ﬁ% 2.1.3.1.2.3 %ﬁﬁj}ﬁfﬁ ??9?& [EUR% 45 (TRANSMITTERS —
ELECTRONIC LEVEL- CAPACITANCE PROBE)
PRI RS
BT e BRI P FE 1 0°hrs) ?%‘gmg@
FUBHR] | SR e
s G R (5 10° TH) SRS (E 10° VD)
Bt | s | @y | RS [ T ]
CATASTROPHIC 0436 | 25.1 97.1 -
a. Maximum Output
b. No Output
c. No Change of
Output with Change
of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT
r%lfﬁj@ b (Equipment Boundary)
POWER L
SPPPLY l
uﬁ[j{rm:
' |
— = — BOUNDARY
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L B R

SYREREIR 2.1.3.2.1 Rl [{EE T e
(TRANSMITTERS — PNEUMATIC -FLOW)
1R [ RS
e £ BRI PO fE(10%hrs) R B
[ | SRR
e A (2 10° T F) FRBF (5 1073
Bix | T8 iy B [ 115 =
CATASTROPHIC 193 | 109.0 | 439.0 a
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
F%I'TF Ji%'; b (Equipment Boundary)
AIR SUPPLY ;____l____{
I
1
| il g __:,__ SIGNAL 0UT
| | !
PROCESS IN ————}———— SENSOR i PROCESS OUT
| I
e I
» = — — BOUNDARY
BLURE P 5.0 VEGVR 4.7
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B A S

7] Z%@F@% 2.1.3.2.1.1 F%ﬁﬁﬁ‘ﬁf; S E- R -2 B U R
(TRANSMITTERS —
PNEUMATIC —FLOW —DIFFERENTLAL PRESSURE)
e RS
2R Bt B P8 [ (10%hrs) S
VPSR | R R
G FUE (510° T ) R (2 10° )
B | 75 | By | Bl | 2H e
CATASTROPHIC 2.03 118.0 | 486.0 o
(includes control
faults)
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input

DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT

r%lfﬁj@ b (Equipment Boundary)

DIFFERENTIAL
fower 1| PRESSURE L1 siona

l |_ TRANSMITTER I

[ DU A

+ |-
C MANIF OLD

*

process IN —————— FLO¥ L pRocess our

- — — — BOUNDARY

SRURE PR 5. VR 47
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B A S

SYEREIE 2.13.2.1.2

[

AREA)

AR - R A A (R
(TRANSMITTERS — PNEUMATIC -FLOW —VARIABLE

(AR

e

T

B P 181(10%hrs)

B

VPSR | R R
S FUSE (5 10° T 1) AR 107 VD)
RIS | TIs | g | Wi | T =
CATASTROPHIC 1.59 96.3 373.0
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT
F%I'TF Ji%'; b (Equipment Boundary)
____I’_\* .
| |
| —
| |
| I
PROCESS OUT ——————— |
l |
PROCESS IN 4‘— ﬁ |
| | - — — — BOUNDARY
|

gt

L

PURE PR 5.0 %

Yt 4
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L B R

SRR 21322 RS Saph-f< b U (TRANSMITTERS —
E’NEUMATIC LEVEL)
PR (AL ]
B B AR r&ﬁ [%5](10hrs) ?%gmg@
[ | SRR
ES TS 248 (5 10° 1) FRESE (107 1Y)
BE | 735 | RBE | RE [ 1S T
CATASTROPHIC 2.32 141.0 573.0 o
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT

?lfﬁj@ b (Equipment Boundary)

IR —
SUPPLY

|

TRANSMISSION | + SIGHAL
|
I

ouTPul

| CONTROLS

- — — — BOUNDARY
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B A S

SYRBRIE 2.13.2.2.1 R g X B
(TRANSMITTERS — PNEUMATIC — LEVEL —
DIFFERENTIAL PRESSURE)

e N
S it B AR REI(10%hrs) S
BT | SRR
R 2 (2 10° T AR (5 10° D)
I S 1 I 1 R
CATASTROPHIC 2.18 99.4 417.0 -
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT

F%I'TF Ji%'; b (Equipment Boundary)

MANIFOLD

DIFFERENTIAL
PRESSURE I SIGNAL
TRANSMITTER I ourt

v == = = BOUNDARY
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L B R

SYRRRIE 2.13.2.2.3

T po 17 BB
(TRANSMITTERS — PNEUMATIC — LEVEL — FLOAT)

PRI RS
e £ BRI PO fE(10%hrs) R B
BRI | SRR
EE RS R (2 10° 1) FEE (107 V)
Bis | 1y [ R [ RS [ T ]
CATASTROPHIC 325 | 1870 | 723.0 -
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT
r%lfﬁj@ b (Equipment Boundary)
1

AIR
SUPPLY

! | o oureur

_'["""‘ _—']'""_""SIGNAL

+ = = —— BOUNDARY

g

FURLE Pl 5.1 %

ot

@%:4
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SIS 2.1.3.2.3 i R E-ES] P (TRANSMITTERS —
NEUMATIC — PRESSURE)
1 [ e G
S = BT A T (10%hs) R
FUBRREI] | IR
R 2 (5 10° T 1) FUES (5 10° V)
RS | T | gy | BE | T il
CATASTROPHIC 0.159 |91.3 381.0° o
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT
F%ITFJL%'_ b (Equipment Boundary)
AIR SUPPLY

[ TRANSMITTER

l p

I I SIGNAL

I | OUTPUT

[ |

_D'd_
{ {
’ ) * — — ~— BOUNDARY

PROCESS LINE/TANK

%

SURE [k 5.1 &

o

Y47

2.1.3.*%4

R

S e R
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‘ (TRANSMITTERS — TEMPERATURE)

1A B A
S = B A T (10%hrs) R
FUBHETE] | R e ]
RS FUESE (510° 1) FEB (B 107 V)
5 (% iy B 15t [ Ty | =i
CATASTROPHIC 1.68 97.0 | 375.0 -
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED
a. Erratic Output
b. High Output
c. Low Output
INCIPIENT

r%lfﬁj@ b (Equipment Boundary)

POWER SUPPLY St |
— |
i TRANSMITTER ——‘l———“_ SIGNAL
! QUTPUT
| I
TEMPERATURE |
PROCESS ELEMENT |
LINE/TaNK | |
» =— —— — BOUNDARY
LUR A 51 V2HYE 4
B O A O
SRR 21345 T
(TRANSMITTERS — DIFFERENTIAL PRESSURE)
R R
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S £ B P [ (10%hrs) [
FUBHEIE] | R e

R 2 (2 10° T B (2 10° VD)
Bi% TiE B BiX 15 iy
CATASTROPHIC 1.01 65.6 254.0 -
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED

a. Erratic Output
b. High Output
c. Low Output

INCIPIENT

F%?I'TF i P (Equipment Boundary)

DIFFERENTIAL
AR ——+—  pressuRe I 1

| { TRANSMITTER I ouTPUT

L — =1

- +
C ") MANIFOLD

+

+ = — — BOUNDARY
A IR i BB
JIREEERR 21345 R R
(TRANSMITTERS — DIFFERENTIAL PRESSURE)
R R
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S e B (LR (L 0°hrs) ?%ij’g’r
OB | BT e
SEES S (5 10° /) [iF) S5 107 )
BiE | 7l | By | Bl | TH R
CATASTROPHIC 379 [218.0 [843.0 -
a. Maximum Output
b. No Output
c. No Change of
Output with
Change of Input
DEGRRADED

a. Erratic Output
b. High Output
c. Low Output

INCIPIENT

I%JI'TF i b (Equipment Boundary)

DIFFERENTIAL
AIR URE | SIGNAL
SUPPLY - PRESS! OUTPUT
I TRANSMITTER |

e — |- — 1

- *
C MANIFDOLD
-

+ = = — BOUNDARY

e e NN
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R

miles

[ 75 pem = TEEL-3

3 & ppm = TEEL-1
) 5 pPm = TEEL-2

24.68-

o
&

24.66- r

24.64+

r 24,62
E

24.64

24.58

T T T T T T T T T
120.72 12074 120.76 120.78 120.8 120.82 120.84 120.86 120.88 120.9
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¥ ALOHA !!

[
1. E*Jf;f (
2. R

Air Model Limitations

Use caution in interpreting the model's predictions, particularly
under the following conditions :

very low wind speeds

very stable atmospheric conditions

wind shifts and terrain steering effects

concentration patchiness, particularly near the source
The model does not incorporate the effects of :

u fires or chemical reactions
= particulates
= chemical mixtures Help

Click on "OK!'" to acknowledge and continue... (] 4

fil E'Jﬁﬁ%‘l‘ifﬁlfﬂfﬁ@ ROV B IR ST
® AT (SR
®  SafRIEIFAH AR
® el RB AT ALY A
® I HCTAHIIEN » F WL SR
G B N SRR
o FUP[ENE
®  pE IR
o [TEPIITLY
BEF K

221



3. I EE
Ed ALoHA 531 |Z| |§| |X|

File Edit BiteData Setllp Display Shanng Help

Wl Text Summary |._| |E|
SITE DATA IHFORMATION:

Location: Please select your location

Building: sheltered single storied

Time: October 13, 2805 26802 hours DST (using computer's clock)

CHEMICAL INFORMATION: - ({SELECT CHEMWICAL)

ATHOSPHERIC INFORMATION: - (SELECT ATHOSPHERIC)

SITE DATA INFORMATION:

AT SRl = (M8 2 I TR PR
CHEMICAL INFORMATION:

[“ ST
ATMOSPHERIC INFORMATION:

FEEF

4. FF File/Open FFTEN
Edit 2iteData  Seflp

Wew Crl+ I
Ipen...

Clos Ctel+ T
BANE e+

mave Az

Print. .. Ctrl+F

Print A11. ..

Print Betup...

Exit Alt+F4
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Eesponze or Flanning Mode

. TN
Open saved file in: j@ ’J_;\ 151\4

& fesponse Mode ____———— 1 _ D

" Planning Mode

Iﬂf
0K Cancel | Help | kEh —U _

D’E‘;\E’iﬂ? :
FISHE 7 O SO R R PR BT
F,J’dhﬁ; I 7 iE SR | I%EEF ﬁ fl

;;f%'.%i?“ :

El[ﬁl B QTEIEL}%{%%LET?}&H I E et ,,f[ = ﬁkﬁ [FefE = ,j—x El]ﬁﬁjﬁ@ﬁﬂxﬁml_ﬁ
[%E@n Jzﬁ*ff[p JEJJCFE. Fl[ ¥ ﬁyﬁﬂj i Fﬁl#[ﬂ;’[ﬁjﬁ =Y i JE;J:F .

15

: ™ SiteData/Location

Diate & Time...

Location Information

el |

MANGSFIELD, MASSACHUSETTS ~ ——
MANSFIELD, OHIO

MARIETTA, GEORGIA

MARQUETTE, MICHIGAN Cancel

MARTINEZ, CALIFORNIA

MARYSVILLE, CALIFORNIA Add ;{9}1—@‘%[31—%% ’

MEMPHIS, TENNESSEE

MENLO PARK, CALIFORNIA J
MENOMONEE FALLS, WISCONSIN 3 Modify ET 'T%%ﬁll SEERF ’
MENTOR, OHIO — \

MESA, ARIZONA

MESQUITE, TEXAS Delete

MIAMI, FLORIDA Q
[ bein |

MIAMISBURG, OHIO

MIAOQLI, TAINV/AN hd Help
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o P [T

Location Input

Enter full location name:

A FO IS B

Y IR S

Location is  |[%[[:{0]]

Is location in a U.5. state or territory ?

d(Mod i fy)EH]: FT H IF%THF e

—Liyj =] {[7[‘7‘:5

" InU.S.  Notin U.S. \I*‘i gy[{?‘j_[ ’
Enter approximate elevation
— J
Elevation is |984 o ftf Cm 3%1}‘;%“@
Enter approximate location
deg. min.
Latitude |24 330 N 8 B PUnSaa ’
Longitude {120 «* E W
B 0K =

HSRP=SA A

Foreign Location Inpnt

Country name:

AVAN

—

£ i 78

Offset from local STANDARD time to GMT: |-8.00 hours_

/

T R

time ?

(+ Standard Time

OK

Is current model time standard or daylight savings

" Daylight Savings Time

Cancel Help |

<L gy
FE )
AT

[

(BT ok
EdALOHA 531
File Edit

BiteData
Location...

o

Sefllp

Diate & Time. ..

"~ SiteData/Building Type

Display  Sha
Ctl+L

CtHE
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Infiltration Building Parameters

Select building type or enter exchange parameter

Enclosed office building M

~
+ Single storied building
" Double storied building
" No. of air changes is per hour

Select building surroundings Help

+ Sheltered surroundings [trees, bushes, etc.)
" Unsheltered surroundings

Cancel
EHEEY “‘J*‘“‘/ﬁa‘ i
[/%% #?J

E{Fgﬁﬁféﬁﬁj
J&“H%T‘%ﬁﬁ%%
R

—rA\J' H‘[Iﬁ tl-

ﬁﬁﬁffr P Jf[ gllﬁﬁ(m[wgw 35

® ﬁ SRR A

Ps I JSEPAE T 1) ST
Sheltered Surroundings(F| ﬁ‘gﬁiﬁﬁqmr—rs IR
® Jrf [l LA Tl F'J@Flﬁ%df 2l S SRR [y b -

ZEF

od}%oooo

Unsheltered Surroundings (JEEZBUHNZE M TY) -
[ ) ﬁ Ui PR o
® LN T IEIEH SR -

el et

Location...
Building Twpe. ..

Display  Sha
Chl+L

2 Trme...  ChI+E

Date and Time Ophons

You can either use the computer's internal clock for the model’'s date
and time, or set a constant date and time.

~ Set a constant time

Internal Clock Time is:

Sun Now 13 12:31:57 2005

Cancel Help
R PR TR FTEOR R S R R Y RIS R R (D - RPN S R
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Date and Time Options

You can either use the computer's internal clock for the model's date
and time, or set a constant date and time.

" Use internal clock Set a constant time!

Input a constant date and time :

Month Day Year Hour Minute
11 13 |2005 |12 |32
[m-12] [1-31] [1900-..] [0-23] [0-59]

Cancel | Help |

e ARG ) -

9 (2P . 7 SetUp/Chemical
EdALOHA 531
Fil: Edit Sit:Data B

A tmozpheric
Sounce

Computational. .
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Chemical Information

O (BB EY LFk
View:  Pure Chemicals TS frH o % i? K;Fﬂ
18w,
™ Solutions _
-ﬂelect
ACETAL ~
ACETALDEHYDE = Cancel
ACETALDEHYDE OXIME g
ACETIC ACID, GLACIAL
ACETIC ANHYDRIDE Add
ACETOMNE
ACETONE CYANOHYDRIN
ACETONITRILE Modify
ACETYL BROMIDE
ACETYL CHLORIDE
ACETYLENE Delete
ACETYLENE TETRABROMIDE
ACETYL IODIDE v Help
PIEG ALOHA =735 € e 9 {58487 » Al it IJ 3 Add it I3 = oty {284

Input Available Information

Chemical Name: ||

Molecular Weight: | gfmol

AFGL1 00 minuee) Vatues |
AEGL-2 ¥
AEGL-3

Boiling Point [normal)
Critical Pressure
Critical Temperature

ppm ©

Default LOC-1 [Yellow]

Default LOC-2 [Orange]

Default LOC-3 [Red]

Density [gas)

Density [liquid] b

.

[ ST Fﬁ FIE

u*z»&ﬁ P

Next Field | Cancel | Help |

Ed ALOHA 531

Fil: Edit giteData

Input...
BAM Btation. ..

227
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Atmospheric Options

i ‘i’T ("

OR © enterwvalue :

Wind Speed is : " Knots © MPH * Meters}sec Help
Wind is from Enter degrees true or text [e.g. ESE]

Measurement Height above ground is: Help |

|3 " Feet
* Meters

Ground Roughness is : Help

* Open Country ~ Inout Roudh ’3!]7 “ in

¢ Urban or Forest OR nput Roughness [Zo] : 3. + g
Select Cloud C :

£ E au uv?\ru/ Help

@ @ “2 R © entervalue: |5
complete partly clear

COVEr cloudy OK | Cancel |

PSRRI 050 Rk B PR S - TR RO

1%:1 EJL’FIJ Zﬁ"’ [““}”*"

Ps B Fifel B B A 4y b

Atmospheric Options 2

Air Temperature is : Degrees  F & C Help
Stability Classis: Help | A C B C & DO E O Override
Inversion Height Options are : Help

¥
* No Inversion ¢ Inversion Present, Height is : sl

" Meters
Select Humidity : Help
" @3 =3

™~ OR & enter value : 9%
wet medium dry [0-100)

OK | Cancel |

B ERE AR AR ORI RL -

11.SAM

SAM kL~ Jg%;” RIS GARIE B F R %“L'&MLOHAWFLUSAMJEU B

R [R5 SR D ALORA -

228
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12. 584 R%4=" ¢ ™ Source\Direct
Ed ALOHA 53.1
File Edit git-Data

. Cel+T
Ctel+ T
CteHI

User Input Sonrce Strength
Select source strength units of mass or volume: Help
" grams " kilograms { pounds + tons[2,000 Ibs]
" cubic meters  liters " cubic feet " gallons
Select an instantaneous or continuous source: Help
" Continuous source + Instantaneous source

Enter the amount of pollutant ENTERING THE ATMOSPHERE:  Help

tons

Enter source height

" feet Help
[0 if ground source]:

* meters

Cancel

SR ORLE R S P T O (TRRI S o

R0 LR By L

PRSI SRRRL * TSR SR R AL SRR -

AR *ffi(puddle ~ tank - pipe)

Puddle (7P E])

= " feet
~ area
is: " wards
Puddle - diameter 15 square b
+ meters

Select one and enter appropriate data

* Yolume of puddle
" Average depth of puddle
" Mass of puddle

" gallons " liters
Yolume is:

" cubic feet = cubic meters

Cancel Help

229
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Soil Type, Aiv and Ground Temperature
Select ground type Help

# Default  Concrete  Sandy  Moist

Input ground temperature Help

" Use air temperature [select this if unknown)]
* Ground temperature is ~F ~C

Input initial puddle temperature Help

" Use ground temperature [select this if unknown]

" Use air temperature
{* [Initial puddle temperature is ~F &

Cancel

T T e I N e B s o T [ L et
PYPENES ALY S -

Tank( @fEE])

Tank Size and Oxientation

Select tank type and

orientation: Sphera
WVertical eplinder
Harizental cylindsr @
(ol - -

Enter two of three values:

o kgt & diameter

T " feet = meters
T

length
volume " liters & cu meters

0K Cancel ‘ Help

Tank Size and Orientation

diamat

Select tank type and

orientation: Sphere
Wertical cylinder
Herizantal cylind.r @
- o o

Enter one of two values:

diameter |  feet & meters

volume " liters = cu meters
0 Cancel ‘ Help

1

230



Tank Size and Orientation

Select tank type and

orientation: Sphere
Wertical cplinder

& i o

Enter two of three values:

et diameter
" feet * meters
length
Iength
j] volume " liters * cu meters

Cancel Help

Chemical State and Temperature

Enter state of the chemical: Help

" Tank contains liquid
* Tank contains gas only

" Unknown

Enter the temperature within the tank: Help

" Chemical stored at ambient temperature

% Chemical stored at || degrees F &

Cancel
S P [ S PO TTORE (5 AL o B AP FINR S (S5 A I Ry 40T
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RO S B I AL (R E - 9

Mass or Pressure of Gas

Enter either tank pressure OR amount of gas

" mmHg
+ atm
The tank pressure is : .
" psi
" Pa
OR
" pounds

f* tons(2000 Ibs)

. I
The amount of gas is : kilograms

" cu ft at STP
" cu m at STP

0K | Cancel | Help |

Ligquid Mass or ¥olome

Enter the mass in the tank OR volume of the liquid
" pounds

The mass in the tankis: |7-119 ~ tons(2,000 Ibs)

" kilograms

OR

Enter liquid level OR volume
&+ gallons

- e (Heprits) " cubic feet
volume is: |1,867,322
" liters
U J " cubic meters

50 % full by volume

“ Cancel Help

e
Area and Type of Leak

Select the shape that best represents the shape of
the opening through which the pollutant is exiting

L 0 i

——length———

&+ Circular opening " Rectangular opening

" inches
“7 " feet
Opening diameter: i
+ centimeters

" meters

Is leak through a hole or short pipefsalve?

* Hole " Short pipefvalve

Cancel Help

Pipe (F7E])
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Input pipe diameter Help
Diameter is f+ inches  cm

Input pipe length Help
Pipe length is + ft = yds " meters

The unbroken end of the pipe is Help
* connected to infinite tank source
" closed off

Select pipe roughness Help

f+ Smooth Pipe
" Hough Pipe

Cancel

— R P EAIRE © GRE RTR B SRR - R
FLA WHAYES RLE S5 -
Pipe Prezeure and Hole Size
Input pipe pressure Help
Pressure is " psi f+ atm " Pa

Input pipe temperature Help

+ Unknown [assume ambient]

" Temperature is |25 —~ F o C

Hole size equals pipe diameter. Help

Cancel

A OK it SRS AR 1T RV S F T OK

B> FA PORPSE LI o B PR R A
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14 5HNEER. © B Display\Footprint
Ed ALOHA 5.3.1
File Edit SitData SetlTp BB

Tile Windows
Stack Windows

Orpions... Chl+¥

Text Summary  Chi+E

Footprint. . Ctl+F |
Concentration... Chl4+RE [
Dinze

Soupee Strength ChildGr

Level of Concern

Select Level of Concern or Dutput Concentration;

Red Footprint

Orange Foatprint
LOC: | TEEL2 5 ppm =l

Yellow Footprint

LOC: | TEEL-1: 5 ppm =l

Show confidence lines:

{* only for longest footprint
" for each footprint

0k, I Cancell Help I

71 EG s A PRSI, R e R B 0K
ZI

I Footprint Window

vards
750
250 — T
—t !
0 == =
———
_\_\-\_\--‘—‘—_‘_\_\. l[
250 E—E
750
il 500 1000 1500 2000
vards
75 ppmm = TEEL-3
D 5 ppm = TEEL-1
5 pprm = TEEL-Z
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¥ Display/Text Summary
Ed ALOHA 531

File Edit

SifeData  Setlp

Chl+F
Concentration... Chl4E
Dinze

STDu:gce SBtength Chl+s
TR 0 B PR S A

T
patd

TEEL-3: 75 ppm TEEL-2: 5 ppm
Carcinogenic risk - see CAHED
Normal Boiling Point: 7.8° F Ambient Boiling Point: 4.2° F
Vapor Pressure at Ambient Temperature: greater than 1 atm

Ambient Saturation Concentration: 1,008,888 ppm or 1808.68%

TEEL-1: 5 ppm

ATHOSPHERIC INFORMATION: {(MANUAL INPUT OF DATA)
Wind: 5 meters/sec from HE at 3 meters
Mo Inversion Height
Stability Class: D Air Temperature: 25° C
Relative Humidity: 58% Ground Roughness: open country
Cloud Cover: 5 tenths

SOURCE STREMGTH IMFORHATION:
Leak from hole in spherical tank
Tank Diameter: 38 meters
Tank Uolume: 14,137 cubic meters Tank contains gas only
Internal Temperature: 257 G Internal Press: 3 atmospheres
Chemical Mass in Tank: 126 tons
Circular Opening Diameter: 3 centimeters
Release Duration: ALOHA limited the duration to 1 hour
Hax Average Sustained Release Rate: 57.6 pounds/min
(averaged over a minute or more)
Total Amount Released: 3,441 pounds

FOOTPRINT IMFORHATION:

Model Run: Heauvy Gas

Red LOC (75 ppm = TEEL-3) Hax Threat Zone: 312 yards
Orange LOGC (5 ppm = TEEL-2) Hax Threat Zone: 1,383 yards
Yellow LOC (5 TEEL-1) Hax Threat Zone: 1,383 yards

| >

=
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niles
2
1
—
1]
B
a3 .
“a a 1 2 a
miles

[ 75 pem = TEEL-3
[ & ppm = TEEL-1
] & ppm = TEEL-Z
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PR R EZ T

PETR'GEE=BR*pTLIEM x BILPYF(X/87)

EHALOHAR D1 e 2 R X T

MapInfo-k *& 5 &2 ] iT/n 42

i * ALOHAZ. B %35 &

b'aEiE
GPS#5 2175 % Faak & 4

WEFLRAFELR G2 5ME 4%
B N5 4 RERS

J”}a& ré,ﬁg:-&:

pﬁ4ﬁﬁﬁiig%9&wﬁ
#gh3iSurferg T rhssEgsm
R A
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E*ALOHAZ. &5+ E pe X2 % id

—

Footprint Window

ATHOSPHFRIC THFORMATIOH: (HAHIAL THPUT OF DATA) g miles
Wind: 5 meters/sec from ML at 3 meters }
Mo Inversion Height 2
Stability Class: B fir Tesperature: 258° B N
Relative Hunidity: 50% Ground Roughness: open country ' 1

Cloud Cover:  tenths

o | =
SOURCE STRCHGTH THFORMATION: : — A

Leak From hole in horizontal cylindrical tank

Tank Dianeter: 3 meters Tank Lenylh: 6 melers 1
Tank Uolume: 42.4 cubic meters Tank contains liquid ) I
Internal Temperature: 25" © =
Chemical Haws in Tank: 34,325 kilogram. 1 o 1 3 4 5 &
Tank is 95% full
Eircular Upening Dianeter: 0.3 meters i miles
Opening is U.¥% meters Fron tank botton
Release Duration: 2 ninutes =] S0 ppm = IDLH
Max muerage Sustained Release Rate: 76,900 pounds/min [ 20 ppm = ERPG-2
{averaged over a ninute or more) 3 ppm = ERPG-1

Total Amount Re d: TP, E11 pounids

Hote: The chemical escaped as a mixture of gas and aerosol {two phase flow).
FOOTPRIHT THFORHATION: ’

Model Run: lleavy Gas
Red LUE {75 ppn = TEEL-3) Max Threat Zone: 2.8 ni
Orange LOE {5 ppm = TEEL-2) Hax Threat Zam
¥ellow LOC (5 ppm = TEEL-1) Hax Threat Zone:

vr than & miles

(Eé

3
O
=
o=
/m
4
o
)

\...
Jot
-
=
o

;8
w
o

tExcel™z> £ ¥ >

AR - 4 -+

2R BT - TR 5 s e

X}-‘i‘ﬂ-‘Y}‘i‘*‘%—‘ E_l’ﬁ D E | F | © B

- r = P 1N VEE  AEEREE
/L 2 |12 465456

}% % 1B 3 | 1203927 24.67535 620.884045
| 4 | 1208846 2468251 0241.93548 [ 1
5 | 1208846 2468251 544.910891
6 | 120805 24.67879 752745404
7
8
9
10
11
12
13 —
14
15
16 i
Wb W Sheerl f Sheer? { Shestd / |« |l
i
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F®ALOHAZ. B %35 Mhs 3 %

=i

FHGPS x5 2 5 L eb AR :k%—-‘}iﬁs?] »Excel % ¢

HwEn AN RS e o

EIE)
i = ] SXD WHE ERD WLD SN0 IAD AND AEE D —=0
. ’ EE ¢ vaee -2 - m o FE 8 -%-A- "
ﬁﬂ‘}_‘iﬁﬁ- | - EENM 6 HNE X =R R =su|t:xmuu;em M 5 e
F4 - ~

g‘l:'(xly) P B c ] E F | o H =

2 | 1,

31,

& 120 —1

5 120,

6 | 1208

8

9

10

11

12

13

14

15

16

W W b 0 Shees] { Sheet?  Sheetd /.

St
.E 21 %5 g £ AL 4y 2L
FH®ALOHAZ 5%+ R Ak 'e T 5B

® £xMapInfo > # #Excelp ehEF# » ¥ 3 =
> F#(Tabx ~ £ 1§) > 4T B

Pszs
[
[BL e
DETRRHEERE 1 Y — IS SR B R ERE S M s
HEERmEEy
3 >
BEEHN): [EEERZER ka| RO
TEFARRIT): |MmmsoftEme1?ﬁEﬁ hd s3]
Mictosoft Excel ‘B g ﬂ
Teh 1177
EMLHER
"
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File / Open == > Delimited ASCII (*.txt)

) ERRINIE 2R )

(P '''''''''

File Character Set:
[windows US & w. Europe ["ANSI) =1

[~ Use First Line for Column Titles

Delimited ASCII Information X oK | cancel Hep |
Drelirniter
’7 * Tahb " Other: I_
|:|,> Eile Character Set:
IND character set conversion ;I

Iv ilse First Line for Column T itest

Ok I Cancel Help I

YR

24 )éi 7}%’3 2 fg‘; *ﬁ ﬁ B ESE AT HNMNE Browser M=
,\
xR YHEE B S i
R APIEC - B -
[ 2 F 120.885 24.6846 9,087.9
] 120.893 24.6754 620.884
- » X =1 Z 22 A
ﬁﬁ'% A A S £ F O 120.885 24.6825 9,241.94
al O 120.885 24.6825 544.911
7}4' ] 120.895 24.6788 752.745
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hfo Professional

Objacts I p W Help
3| mle| o] BlEEEE s

EEEATMMES Map

Create Prints for Table: [ BT EREEE | oK Font:
e | (G B Symsal [ A [2] A
cobr | | +|
Gt 3¢ Coordinates from Column: —[>E48 ~|  Projection
Get’¥ Coordinates from Column: | YEER - b | || Botsinansie [0 deg

Multiply the % Coordinates by~ [1

~ Backgiound [~ Effects

Multiply the ¥ Coordinates by: 1 @ Mone I Drop Shadow
" Halo ™ Bold
=
" Border

0K | Cancel Help

)
\lu.
\g ‘e

i Afede »

MF 5 fh% Close All ¥ £37TH

B ESE T T H MR Map
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Buffers] =

Buffer % & £ 216

Buffer Objects

Radius
Data A ggregation
= yotue &

= Erom Column

Destination Methad

Units

; ) : » .
Smoocthness ;{Tylfp?‘*éj%[ ,;,‘ E I
Agaregstion Method 152:_‘;[/
Comek  F Ve

Buffer “/idth Distance using:

& Spherical T

<Back | oK. Earie] ‘ Help |

o

Mewts | Cancel Help

Bufferiy [ =

B ERE L AN ST Map
& 1 Bufferdr?
&
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B o 48

7'.L
o
7.'.L. 7}[.
. i
= i
N L
5 £
1
3

e s RIE
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b5 QTR

1T = Ckomif)A

2.% wE AP

S ABMET FAL~F a3 ~ & v B

4. B Ex imﬁ,f’iﬂ-ﬁ—BufferaK:B%im?vﬂui
B B

B. 2B R=T ~3 ~ A

B.#Rk ~ 3 ~F M TAARELH

TR Il » 2 Buffer

ko

ﬁ 37 > 1 j\ P EmEmzEn
fxc WERE WRE B0 WRD HHEE
Point 120.892724 24 675352 ~
Symbol (37,16711935,12,"HapInfo Symbols™,0,8) l

Point 120.884613 24_682505

Symbol (37,16711935,12,"HapInfo Symbols™,0,0)
Point 120.8846123 24 _682505

Symbol (37,16711935,12,"HapInfo Symbols",@,8)
Point 120.894983 24_67879

Symbol (37.16711935,12,"HapInfo Symbols™.8,8)
Region 1

17

s o T B RARREA
Buffere+ = B 2L

128 9711583 le 684555

o BE R AR R 2
Buffer[fl

Pen (1.2,0)

17
128_898869 24.675352
120_898401 24_673215
120_897069 24._671404
128_8950876 24.670193
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s gitie s

Synbol (3A16711935,12,"MapInfo Symbols",®d, @)
Region 1
17
120.974583 24.6845
128.967736 24.653278
120.948238 24.626764
120.919056 24.609047
120.884634 24.662825
120.850212 24.609047
120.82103 24.626764
1208.801532 24.653278
120.794685 24.684555
1208.801532 24.715832
120.82103 24.742346
120.850212 24.760063
120.884634 24.766285
120.919056 24.760063
120.948238 24.742346
120.967736 24.715832
120.974583 24.684555
Pen (1,2,0)
Brush (2,16777215,16777215)
Center 120.884634 24.684555
Region 1
17
120.898869 24.675352

120.898401 24.673215
120.897069 24.67140Y
120.895676 24.676193

Region 1
17
Bufferss 3 120.974583 24.684555........... E
120.967736 24.653278........... ESE
-4 120.948238 24.626764.......... SE
120.919056 24.609047.......... SSE
120.884634 24.602825.......... S
120.850212 24.609047.......... SSW
120.82103 24.626764 ......... SW
120.801532 24.653278.......... WSW
o2 e g o 120.794685 24.684555........... W
| AR LY 120.801532 24.715832.......... WNW
s BE T o\ 120.82103 24.742346 .......... NW
B | 120.850212 24.760063........... NNW
120.884634 24.766285........... N
120.919056 24.760063........... NNE
120.948238 24.742346........... NE
120.967736 24.715832........... ENE
oo 120.974583 24.684555.......... E
" Pen (1,2,0)

Brush (2,16777215,16777215)
Center 120.884634 24.684555
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Region 1

17
Buffersns % 120.974583 24.684555........... E
120.967736 24.653278........... ESE
3 120.948238 24.626764.......... SE
120.919056 24.609047.......... SSE
120.884634 24.602825.......... S
120.850212 24.609047.......... SSW
120.82103 24.626764 ........ SW
120.801532 24.653278.......... WSW
£ 2w 120.794685 24.6845565.......... w
#h A ] 120.801532 24.715832.......... WNW
s BE T 5y 120.82103 24.742346 ........... NW
B B A B | 120.850212 24.760063.......... NNW
120.884634 24.766285.......... N
120.919056 24.760063........... NNE
120.948238 24.742346........... NE
120.967736 24.715832.......... ENE
120.974583 24.684555.......... E
Pen (1,2,0)

Brush (2,16777215,16777215)
Center 120.884634 24.684555

Region 1
17
¥\ 120.974583 24.684555.......... E
Bufferens 120.967736 24.653278............ ESE
N 120.948238 24.626764.......... SE
3 120.919056 24.609047.......... SSE
120.884634 24.602825.......... S
120.850212 24.609047.......... SSW
120.82103 24.626764 .......... SW
120.801532 24.653278........... WSW
— i 120.794685 24.684555........... Y,
¥ § ML 11 v 120.801532 24.715832.......... WNW
W BE TR _y 120.82103 24.742346 ............ NW
R e 120.850212 24.760063........... NNW
120.884634 24.766285.......... N
120.919056 24.760063........... NNE
120.948238 24.742346........... NE
120.967736 24.715832........... ENE
120.974583 24.684555........... E
Pen (1,2,0)

Brush (2,16777215,16777215)
Center 120.884634 24.684555
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Buffere4 &

7}[;

Ed e v
< B B 1S

D EERGEEENEEESE - DA

WED ¥D AL HAD HAD

Point 120.892724 24.675352
Symbol (37,16711935,12
Point 120.884613 24.682505
Symbol {37,16711935,12
Point 120.884613 24.682505
Symbol (37,16711935,12,"HapInfo Symbols”,
Point 120.894983 24.67879
Symbol (37,16711935,12,"HapInfo Symbols",d,

,"MapInfo Symbols",

,"MapInfo Symbols",

[Region 1
17

120974583 24.684555
120.967736 24.653278
120.9048238 24.626764
120919056 24.609047
120.884634 24.602825
120.8508212 24.689047
120.82103 24.626764

120.801532 24.653278
120794685 24 68ULEE
120.801532 24.715832
120.82103 24.742346

120.8508212 24.760063
120.884634 24.766285
120.919056 24.760063
120.948238 24 742346
120.967736 24.715832
120974583 24.684555

Pen (1,2,0)

Brush (2,16777215,16777215)
Center 120.884634 24684555

—Regiom T
17
120.898869 24.675352
120.898481 24.673215
120.897069 24.671464
120.895076 24.6768193

Region 1

17
120.974583 24.684555.......... E
120.967736 24.653278........... ESE
120.948238 24.626764.......... SE
120.919056 24.609047.......... SSE
120.884634 24.602825.......... S
120.850212 24.609047.......... SSW
120.82103 24.626764 .......... SW

20.801532 24.653278........... WSW
120.794685 24.684555........... w
120.801532 24.715832........... WNW
120.82103 24.742346 ............ NW
120.850212 24.760063........... NNW
120.884634 24.766285........... N
120.919056 24.760063........... NNE
120.948238 24.742346........... NE
120.967736 24.715832........... ENE
120.974583 24.684555........... E

0,0)

0,0)

8,0)

Pen (1,2,0)

Brush (2,16777215,16777215)
Center 120.884634 24.684555

Re@ o~ A= BAEE
A REGION1 ™ 4 %]4f 4]
REFI R 2 Bfs - ¥ e ér
I

—
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& & B3

i oip EHLIBER T HLGLFa
A.mif)

U MapInfof¥ kx » ¥ & B35

£ HE BB EHBIEATYS

B F Werdhic b v LR FEHIL
HYLFRB-PPRLEFRTIRL A
T hITMBHIEHEHED e o Gl
B 45°1S & R A

45 3 i Buf ferd] & R BI%-2 & 3 » 6
oo A& EFEHS L
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R deT ik e 5 AR
1 g 3 #
13 ) 7 3
0. 4643 0.1786 0. 25 0.1071
Rr T ETRGEERIER 4o
SEIL T ES Sk
Bk ExK 2R P
Xad | YR# | AirnkE % & % A
120. 8846 | 24. 68456 | 9087. 903226 | 4219.513 | 1623.1 | 2271.976 | 973. 3144
120. 8927 | 24. 67530 | 620. 8340446 | 288. 2765 | 110. 8899 | 155. 221 | 66. 49668
120. 8846 | 24. 68251 | 9241. 935484 | 4291. 031 | 1650. 61 | 2310. 484 | 989. 8113
120. 8846 | 24. 68251 | 544. 9108915 | 253. 0021 | 97. 32109 | 136. 2277 | 58. 35996
120. 895 | 24.67879 | 752. 7454943 | 349. 4997 | 134. 4403 | 188. 1864 | 80. 61904
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Bt RIFMZE IR BT E R
Bt THEDRR KRG ER
»MapInfo Brows# ##

AR MDIFR e HiTH 2=

4p =6

25 ¥73 Buffer :> Objects/Check Regions..

egion Objects

Selntersection Detection
¥ Detect Seltntersections ‘

Gap Detectian

Mavimum Gap Area ’7 Overl ap
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4\:1%\?‘@11'?

RART N WAL ET G
RA Y ABT a2 RAL%R
B B A % it 2 SUM

{ #rR

2K txtR %

4 )3\3‘@']_1%‘

R eBEFFIrRpITRGEY P TRBER B F
B2 ETRGERNRT E
R kx Table/Update Column

Tpdate Column E|
Table to Update: BT E over -]
ColmntoUpedfe:.  [mEERIE =
dr A {8 iR Ao B GetValue Fiom Table: [EE@R BB EFEIEE 15,
Pl Caleulate: Sum -
o EERREE =l

v Browse Results

ak. | Cancel Clear | Help
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4 é‘@]_f’r

wUpdate Column ¥:51=2:%# Join 4
TorniE R

Specify Join
Jain
™ where |>{|§E-‘ﬁ j from table EEAE B A S B E over
matches |HEEHE | fom table B R frE GBI,

{+ where object from table EEE B A= RS E I,
> | obisct from table EEER B R EEHEEH over

Ok | Cancel Help

|

{ ro Al k3

R ExOptions/Show Mapbasic Window { <
B isiE acx

B2 MapBasic B(=1Ed
SET COORDSYS NONEARTH UNITS "m" Bounds (0,0) (99999999,9939999
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k2

LR
# ExlUpdate Column
#e XY EF{AT

Dpdate Column

Table to Update:

LColumn to Update:

Get YWalue From Table: |Eﬁ&ﬁ§:§ﬂ#f‘§ﬁwer

3

| EEAE R frEE EE  over
| ¥EER =

[

=

L Q=g o

Update Column™ #&7F AssistifE #
Centroid[X[obj]] T #r X A4

AR N AT Y R

Walue: |Centroid><[c-bi] i dssist.
v Browse Results
0K Canhcel Clear Help
Mpdate Colomn E|
Table to Update: |Eﬁ&ﬁ§:§ﬂﬁf§iwer j
Column to Update: |>{|§EE j
Get Valus From Table: | EER S S over =]

Walue:

[+ Browse Fesults

oK

[Certroid=[obj)

iopgmst . i

| Cancel | Clear | Help |
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& Fn-Surfer

& B Bt Trv Dow peo 0o Mo Bmiew b
DFUNS ' 8- YR 9ORRAA0* THN KOO

B gxSurfer

¥ EUF 3 MEB-Surfer

B ExGrid / Data

Grid Data - C:\Documents and SettingsiuserSt mviSIESNESE | ? Il

Diats Colurn: (79 data points)

A N . s o olumn A HEERE - Filter Diata...
%] >4 *ﬁl ?F ii‘“ m& il |CDWB: TREEE | View Data m

2ol RRE E: |CDINTXZ§§J§LEE =l Statistics W Grid Report

Gridding Me

Kriging ~ | Advenced Options... || Cross Velidate...
Cutput Grid File

|C:'\Documentsand Tettdestuser L ST N EE B BT E RS Hover.; [
Grrid Line Geometoyr

i Spacing # of Lines
ction: 13436557 52 |13446063 52 WS.BIBIBIS [100 =]

Direction: 2730045 34 |2?49425_81/|115_349556? o =

R~ =
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¥ UF 3 MB-Surfer

Map/contour ©==> New contour Map

| T
Vv /] |
m f| |

Bt Seimwd

GRS B AT FEBST T
EYTEY
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# 11 -MapInfo

File/Export. . &
FEEHFANE

.
* . m 1 f Maplnfo Interchange Format (MIF) Export - 38={ mif

Scaling source:

IS s Page coordinates will be transformed into the
BRES 0N corresponding export coordinates.

" Saved

FPage Rectangle Export Rectangle
b e b e
Lower left: |1.2SDDDDDDDDDD2E |3.3?4551 24740611 |1341 23806 |2?DD?88.52
Upper right: |7.25000000000027 |7.62544615259341 13483181 2 |2750973.83
™ Save scalinginfo
‘ oK
I ‘wiite Areas as Curves -
™ Render Line End Stles Cancel |
™ Render Custorn Line Styles
[ Render Test Defaults |

I Render Marker Symbols
[ Simulate Underine & Strikeout Styles

# » MapInfo

B ExMapinfo # B Table/Import #-#% % #&
= X Tab#¥

B R X
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o

R FzMap/Opt

#¥ T Projection.. { %
B2 RIREARFZ
BT

n\e
N

£ #
ot

N
Pl

10NS

Surfer= = 2_*% mif#§ °» #& » MapInfo

Map Options rﬁl
tdap Units Distancesdrea using:
Loardinate Units: & Spherical
Distance Units: Kilormete) o
Area Units:

Display in Status Bar:
+ Zoom [window Yidth)
" Map Scale
" Cursor Location

‘when Resizing ‘Window:

@+ Fit Map to New ‘indow
" Preserve Curent Scale

Display Coordinates:

* Degrees Decimal

T Military Grid Reference

o]

Cancel Help

" Degrees Minutes Seconds

[ Scroll Bars
W autozcroll

o

=g+ mmAR -

9000
8500
8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
1500
1000
500

x10 -3

a
u

AR '%e T RH
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x & B T
?ﬁéﬁéﬁﬁ&ﬁﬁ;g

O DM BB
Rl Az g B R ERL FF

FARNEE X 2FERATE
Wi A e

x10 -3

FHLH- OO Fifud

HHIRE - AL FPIET  FHPE(GLACIAL | Acetic Acid)
B. {5 i s B < SR
C.E[f] B
D. ™[RR T

W

= OO P fiys s =

PHEBIZ  OOOOWTER LY
iimr%iﬁ__ DAL [CEPITT L g4 (Vinyl chloride)
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D. ™ [ S AR B

,A

[ ooeezﬂwﬁ[ e
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FHIRE AR e
B. ™ [l L 5T A ¢
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