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drum. level 158
drum. rupture 190
dry back 155
dry chemical fire extinguisher 281
dry fired
firing sequence with fuel isolated
199, 232
improper boiler water level 178
start-up 271
dry steam 157
dryvers 140
dryout 280
dryout protocol 280
dual fuel sysiem 279
Dubai 263
due diligence 21
Dungs 248, 264
duplex system 217
Dwyer Instrument Inc. 49

carthquuke fuel shut off valve 265
Eclipse Combustion Inc. 35, 49
efficiency enhuncement 220
egress paths 284
clectric vaponizer 80
electrical circuil, continuous 238
electnical connection plugs 264
electrical genertors 107
clectrical isolation 72
electrical panel 211

shutdown 286
electrical switchgear 151
electrode 241
electromechanical actuntors 126
electronic igniter 131
clectronic level indication 161
emergency contact information 286
emergency disaster plans 285
emergency fuel shut offs 263
emergency power 286
emergency rescue operation 100
emergency response 113, 116, 282
emergency shut off valves 77
emergency stop buttons 265
emission targets 233
emissions 209

124,

INDEX 303

emissions limits 34

EN 12592, Water tube boilers and auxiliary
installations 258

EN 12593, Shell boilers (firetube) 258

EN 15001, Gas infrastructure/gas pipe work
in buildings 258

EN 1539, Dryers and ovens in which flam-
mable substances are released 257

EN 746-1, Safety requirements for industrial
thermo processing equipment 257

EN 746-2, Safety requirements for combus-
tion and fuel handling sysiems 257

EN 746-3, Safety requirements for the gen-
eration and use of atmosphere
guses 257

EN 746-4, Particular safety requirements for
hot dip galvanizing thermo
processing 257

EN 746-5, Particular safety requirements for
salt bath thermo processing
equipment 257

EN 746-6, Particular safety requirements for
material melting, remelting, and lig-
uid phase maintenance of thermo
processing equipment 257

EN 746-7, Particular safety requirements for
vacuum thermo processing
equipment 257

EN 746-8. Particular safety requirements for
quenching equipment 257

EN, European Standard 128, 259

endothermic reaction 27

endpoint targets 93

English scale 265

English units 265

environmentul requirements 220

EPA, US Environmental Protection
Agency 34,48, 85 220

EPC, engineer. procure and construct 112

EPRI, Electric Power Research Institute 107

equipment risks 227, 229

ergonomic considerations 191

ERW, electric resistance welding 56

cthune 26

Europe 14 ©

European codes 129

European Committee for
Standardization 257

European Union 257
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evacunted 273
evacuation plans 66
evidence 283
demonstrative 283
documentary 283
rules 283
testimoninl 283
EVT, electronic valve testing 168
excess oir 33, 34
excess oxygen 33, 14]
exclusion zones 113, 114
exhaust duct 132
exhaust fans
draft inducer 233
negative pressure natural draft 38, 39,
41,222
proving switch 237
exothermic reaction 25, 27, 31
explosion hazards 78, 284
explosion reliefs 213, 274
doors 213
Iatches 213
panels 213
wall 184
explosion risks
explosions
bumer fuel/air control 219
commissioning 232, 233
developing countries 259
during safety interlock testing 192
fire triangle 25
flame out related 27
flummable cloud release 144
flushback/flame stability 47
flooding /BMS 270
fuel oil related 216
fuel rich 50
fuel switching 189
furnace 75
gas leak 53, 65
gas purging 82
hazard recognition 210, 274
hot water boilers 160
hydrogen related 30
improper burner tumng 136, 137
improper firing rate control valve
commissioning 198
Kleen Energy gas line cleaning 205
leaking valve 180, 181, 247, 250

11,29, 282

oil firing system improper shutdown 120

paint oven 131, 132, 246

pilot systems 130

pressure testing piping system 90

pressure vessel failure 273

propane related 24

refractory curing 280

steam generator reduced risks 158

steam pressure related 168

thermal oxidizer 228

troubleshooting 177

fube rupture 45

venting guidance 274
external corrosion 74, 75
external position indication
extemnal recirculation 34

198, 199, 247

focility alarm 113

facility notification 114
Fuctory Mutual data sheets 14
fuil safe system 270

failed component 204

failed device 235

fuiled safety devices 206
failure data 205

failure rate 205

fan blades 282

fan rotation 282

fasteners 74

fatigue 185

FCI, Fluid Control Institute 248
federal safety standards, minimum 67
feedback 194

feedback control 134
feedback position indication 198
feedwater pump 154
feedwuter quality 159
feedwater tank testing 273
feedwater treatment 159
ferrous metal 151

fiber based filters 265

fiber insulution 253

fiber mesh filters 119

field devices 211

field erected boiler 154

field fabricated fitting 61

field junction box 230

field of view 242

filler passes 61




filter element 70

filter glass 43

filters 78

filtrution 78

fire damage 198

fire detector 265

fire extingmshers 281

fire resistant blankets 204

fire resistive 231

fire sprinklers 9

fire tetrahedron 25

fire triangle
definition 25
explosion 27, 181, 219
fuel/air ratios 33
oxygen 29

fire ube boilers
definition 154
explosion 176, 194, 22]
sight pont 42

fire walls 231

fire watch person 203

firebox flame signal 242

firebox pressure 42, 49, 237

fireboxes
boiler wbes 157, 159
cxploston 190, 219
optical detectors 242
Policy Commandment 11-Lockout/

tagout 201

purging of 131
thermal oxidizers 143
valve seat leakage 248

fireflies 44

Fireye™ 278

finng capacity 233

finng chamber 246, 247

finng rate control 134
high fir/low fire 133
system 22}
valve 125, 129, 139

firing rates 47, 222

liring sequence 131

first puss 155

fish mouthed 6

fit for duty 185

fittings, pipe 60

fittings, slip on 61

fixed methane monitors 70

INDEX 305

flame adjustment 261
flame wrrestors 78
flame color 43
flame detection
commissioning 243
contingency planning 282
description 240
explosion 217, 240, 243
fAlame quality 42
fuel train functions 121, 126, 127, 129,
130, 131
Palicy Commandment I-specifications
200
rebuilt 245
sighting  13]
system 242
flame impingement 45, 46, 261
flame instability 243
flame loss 243
flame observation progmm 43
flame out 124, 126, 243
flame our condition 243
flame pattern 244
flame quality 42
flame retardant clothing 43
flame rods 240, 241
flame rollout 39
flume safety 130, 131, 174
flume shape 43
flame shaping 37
flame signal 174
flame speed  26. 28
flame stability
explosion 244
flame observations 43, 47
leaking vent valve 124
flame temperature
fuel properties 26, 27
nuturnl gus 219
Nox formation 34
flamed out 190, 218, 247
flammability range 27
flammable atmosphere 141
flammable cloud 69, 106
flammable gases
piping 82, 111
air mixture 106, 113
abandoned piping 75
explosion 180
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flammable gases (continued)
NFPA 56 111,112, 113
valve rating 57
flammable materials 203
flammable mixture
cloud 144

explosion 106, 131, 180, 243, 250

hydrogen explosion 30
leaks in renches 73
post repair purge 91
premix burners 36
valve leakage 246 250
flammable range 31
flummuble volatiles 142
flunge spreader 60
flunged fittings 63
flanges 117
flared 77
flares 140, 144
flaring 113
flash 56
flash rusting 101
flashback 46, 78
flat faced flunge 63
flat glass 162
flex connection 213
float type 163
flood damage 277
flood waters 281
flooding 270
floods 269, 275
flow indicator 264
flow induced resonance 47
flow induced vibration 34
flow meters 50, 135
flow switches 160
flue dumper 33
flue gas analyzer
burner fuel/air ratio 33, 47, 282
closed combustion system 48
st point denvation 235
fluc gas collector boxes 51
flue gas composition 51, 135, 222
flue gas instruments 214
flue gas recirculation 34
flue gases 33
composition 48
fire tube boiler passes 155
fuel/air rtios 282

RTO temperatures 228
flue passages 243
flue products 32, 231
flue stack 40, 219
fluid heaters 140, 143
fluidized bed boilers 13
flushing 108
flux 103
FM™, Factory Mutual
definition 14
equipment specifications 201
insurance 18
rebuilt safety controls 245
valve ratings 57
fouming 157
force 25
forced draft 37, 41, 233

foreign material exclusion covers 103, 15=

foreign operations 263
forensic investigation 245
forged steel 62
formaldehyde 32
fouling 44
four gas meter 94
Frunce 258
free oxygen 74
frequency 163, 207, 219
fnction clamps 60
fuel air mixtures 33
burner operating conditions 35
flame stability 46
forced draft fan systems 41
lighting off 127
thermal oxidizer 143
fuel/air ratio control 194, 262
PLC based 136
fuel/air ratios
adjustment 220
burner design 46
commussioning 232
contingency planning 282
controlling combustion 132
emissions 34

explosion 51, 137, 175, 187, 195, 218

221,222
high risk activities 193
management of change 224, 229
measurement of fuel 125
optimization 219




Policy Commandment IX-Regular fuel/air

ratio optimization 199
propune 266
setting of 50
single point parallel positioning 134
stoichiometric 44
fuel conditioning 67
skids 83, 84, 96, 105
fuel contaminants 108
fuel control valve 125
fuel efficiency 218
fuel flow control valve 128
fuel gas 92
fuel gas compressor 67
Fuel gas fine cleaning, EPRI 102368,
Guidelines for Fuel Gas Line
Cleaning Using Compressed Air
or Nitrogen 107
fuel grude 26
fuel leaks 276
fuel modulating valve 193
fuel oil 44
#2 138
#4 |38
#6 138
bunker C 138
contaminants 262, 263, 266
explosion 217
pumps 151
tank 281
fuel rich
explosion 137, 198, 219
fucl/air ratio evaluation 50
fuels 25, 26
fuel switch 31
fuel switching 189, 190
fuel systems 4, 275
risks 6
fuel trains
automatic fuel valves 246
basic functions 126, 127
component sparing 276
components 117
components 192, 264
damage 253 ;
developing countries 263
explosion 192, 197, 247, 255
fuel line cleaning 101
fuel ol systems 138, 139

INDEX 307

human error  19]
isolation 202, 248
manual shut off valves 212
Policy Commandment ITl-Interlock and
valve tightness testing program 204
pressure switches 237
sufoty devices 21|
safety shut off valves 123
specifications 200
start-up/shut down procedures  21()
Struiners |19
valves 228
seat leakage testing 124, 248
vents 214
fuel valves 198, 244, 282
seut leakage 250
seat tightness 229
full modulation control 133
function tested 67
furnace doors 244
fumace failure 273
fumace loss 271, 273
fumace operator 45
furnace survey 232
funace tube failure 45
fumaces
cabin style 143
commissioning 232
contractor qualifications 192
definition 140
explosion 46, 174
purging NFPA 86 13
specifications 200
fusible link shut off valves 139

gage glasses
definition 160
description 161
low water cut offs 163, 164, 165
risk reduction 162
gages 188, 189
galvanic cell 71
galvanized pipe nipple 243
gap analysis 175, 208
gas bleed off 120
gas conditioning equipment 78
gas cylinder pack 97
gas cylinders 97, 98
gas detection 71, 92
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gus endpoint 89
gas filters 265
gas flow control 125
gas holders 78
gas indicator 74
gas leak 65
gas leak detector 265
gas Jeak survey 74
gus monitors 186
gas odors 76, 274
gas piping leak 20
£as piping permit system 199, 201
gas piping repairs 82
gas piping risk survey 74
gas piping systems 280
gas pressure relief valve 123
gas purging 93
gas reintroduction 83
was sampling 92
gas sampling protocols 93
gas service entrance 66
gas service pressure 230
gas shutoff valves 274
gus skid 106
gas smells 275
gas sniffer 73
gas supply muin 272
gas trunsmission 66
gas utility 92, 106, 286
gas valves
fuel/uir ratio control 219
fuel isolation 269
fuel train trp shut off 243
recalled defective 2
gas vents 231
gas yard 67
gear pump 138
geared operntor 75
geared wheel valve operator 191
General Monitors 16
generating tubes 157
George, Sean P, 81
Germany 238
glass making 127
gluss whe 238
global perspective 256
glycol-witer mixture 69
goggle blind 59
GOST 258

grade HD-5 propane 80
grade level 263

grand jury 283 |
grandfuthered 3, 10
Great Britain 258
grooved ends 56
ground 241

ground heater 107
grounded 94
grounding 114

hand holes 156

hand rotated threader 63
hand survey instruments 233
hand wheels 75

handles 75

hand-off meetings 186
hands on skills 217, 235
hangers 60

hnzard recognition 263
hazardous areas 123
hazardous operating conditions 274
HAZOP meeting 281
HAZOP process 215
HAZOP review 206

HAZOP, hazard and operability study 205,

229
headache 51
heat recovery beds 143, 228
heat traced 138
heat treating 275
heat treating furmnaces 231
heat treating ovens 142
heating o1l 65
heating value
digester gas 78
explosion 50
fuel property 26, 27
landfill gas 79
hemoglobin 32
high fire 133, 197
light off 198
rate 240
high gas pressure switch
description 238
fuel train function 124
modular fuel train 264
set points 212, 236
testing 205



high limit pressure control 165
high oil pressure switch 139
high pressure 154
boiler 162
sealant injection gun 58
steam 147
vent 96
high risk activity 137
high risk process 50
high steam pressure limit switch
184
high strength suds 167
high tempemture combustion 33
high temperature limits 245, 282
controller 245
switches 127
holidays 71
holing 61, 63
Honeywell 248, 278
Honeywell NuK actuntor 278
hospital accredidation 273
hot refractory saturation test 243
hot surface igniter 29
hot tp 86
hot tapping 61
hot water boilers
description 154
low water cut offs 163
water flow issues 160
water level safety 161
hot water heuters
description 154
explosion |
management of change 223
natural draft 241
safety relief valve 166
hot work 113, 114
hot work permits 203
HRSG, heat recovery stcam generator 13,
105, 106
human error
communications 186
culwml issues 176
developing countnies 262
physical capability 191
training and procedures 175
human factors interfaces 187
human factors
review 188

165, 168,

INDEX 3oy

communications 186
human factors

explosion 190

SIS/SIL 16, 17
Human layers of protection analysis 183
hydrates 69
hydraulic actustors 200, 212
hydrocarbon derivatives 219
hydrocarbon distillates |18
hydrocarbon fluid 88
hydrocarhon liquids 45, 70, 118
hydrocarhons 45, 69
hydrogen explosion 30
hydrogen flame 43
hydrogen sulfide 73
hydrogen, combustion chemistry 31
hydrogen, explosion 30, 50, 182
hydrogen, fuel properties 26
hydrogen, oven type 141
hydronic systems 160
hydrotesting 90, 91, 101, 103

ideal gas law 89, 91
Igniters
button 127
bumer design 36
classifications 130
explosion 131, 270
inspection of 241
ignition 29, 107
energy 29, 35, 130
ignition sources
definition 87
drilling holes 93
explosion 107, 131
firebox purge 237
flammability range 31
NFPA 56 114
valve seat leakage testing 248
vent locations 123
ignition temperature
fucl propenty 26, 28, 29
ignition sources 87
ignition transformer 29, 140
illustration 263
imminent danger 275
impact force 169
impact fest 62
impingement 36, 44, 47
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impressed current system 71
impurities 262

inches of woter 49

incident 283

mcident action plan 273

incident response cycle 179, 180
incinerutors 140, 142, 143

incline manometer 49

incomplete combustion 160
incompressible 91
Incompressible flow 49
incremental firing rutes 220
independent actuators 133
independent third panty testing 259
India 259

Indian 262

indirect fired 141

indirect heat exchanger 233
indirect reading gage glass 161, 162
individual actuator 134

induced draft 37, 41

fun 234

industrial gas piping 108
indfustrial hygienist 253

industrial oven 127, 240

inert gas 89, 113

nerting procedure 275

infrured flame detector 242243
injured 24

inlet damper 125

input capacity 230
in-situ 214

Inspector 92

inspirating 37

istallation issues 278
instantneous coil boiler 157
instrament wbing 212, 214
instrumentation 279
instrumented pigging 69
insulating bushing 242

insurable objects 245

insurance company representative 175
insurance inspector 168
insurance provider 204

insurers

authority having junsdiction 249
boiler inspections/junsdiction 20
cquipment listings/approvals 14
new project review 230

review of specifications 201
integral orifice plate 49
integrity testing 62
interim solution 218
mierlock

atomizing medin 139

boiler flow related 163

combustion air funs 40

differential pressure 139

flow 139

fuel heating 139

fuel oil systems 139

fuel truins 127

oil gun position 139

pressure 139

safery testing 204
interfocked 39
interlock safety devices 193, 234

testing 199
interlock switches 140
interlock trip 127

test 235
intermittent pilot system 130, 174
internal diaphragm fuilure 240
internal recirculation 34
miermuptible gas 272
interruptible pilot system 130, 131, 174
interstate pipeline 105
intérstate transmission pipeline 69
interstitial space 247
intrinsically safe 88, 275
investigation issues 283
investigators 284
IRI, Industrial Risk Insurers 14
iron oxide 101
ISA, Intemational Society for

Automntion 15, 144
ISO, Intemational Standards

Organization 14
isalation 184, 201

equipment 59
isolution valves

contingency planning 275

description 57

explosion 182

piping survey 75

juckshaft 134, 197
JAG report 147



JAG, judge advocate general 151, 152
juil time 283
Job safety anulysis 236
John Zink Inc. 144
Jjumbo tbe trailer 100
Jumper wires 177
Jumpers 177, 211
jurisdiction
authority having jurisdiction 249
boiler inspector 19
code compliance 279
rules of evidence 283
safety relief valve lesting 168
Jjurisdictional inspection 204
Junsdictional inspection certificate
179
Jurisdictional inspector
ASME CSD-1 |2
explosion 20
hand holes 156
low water cut off testing 163
momentary contact switch 164
water columns 161
Jurisdictional objects 19
Just Culture 183

Kanthal™, stainless stec] alloy 241
Kinetic energy 27

Kletz, Trevor 179

knockout pot 144

knowledge based practices 197
knowledge transfer 178
knowledgeable person 236

landfill gas
flares 144
high nsk activities 193
incoming service supply 65, 77, 78, 79

lutent heat 154

Latin American 260

law enforcement 283

layers of protection 163, 184

lead bused solder 56

lead seals 166

leak check 92

leak checking 89, 25]

leak detection 73
flud 76

leak free 251

INDEX 311

leak test 263
leak tightness testing 124
leakage rate 249
leakage specification 117
leaking flanges 76
leaking valve 180
leaking venr valve 264
lean flame 246
LEL threat zone 87
LEL, lower explosive limit
definition 27
£as sampling 93
purge timing for light off 236
purging 89
venting gas 8§

lenses 244

lessons leamed 199, 208, 200

level, mercury switch installation
239

LFL, lower flammability limit

carbon monoxide 7

definition 27

fuel properties 26

purge endpoints 94

purging 89

licensed contractor 179

lick 44

lift test 167

lift lesting 168

light duty systems 264
light off atempt 131
light off process 128
light off sequence 140, 199
light offs
after gas reintroduction to system 92
audible 274
explosion 131, 149, 174, 190, 197, 219,
274
fuel train function 125, 126, 127
low gas pressure switch 117
pilot fuel train 121, 130
prestart walkdown 212
limit switches 244
limiting orifices 125
Linde Gus Inc, 97
line blowing 100
line breaking 199, 203
permits 88, 201, 203
linear positioning 135
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linkages
combustion rumble 47
muatch marking 188
position switches 244
presiart walkdown 213
single point parallel positioning
liquid mercury 238
liquid nitrogen 100
liquid mitrogen cylinders 98
liquid propane tanks 266
listing services 258
litigation 202
LNG terminal 90
lond swings 1SS
local building authority 92
local emergency responder 114
fock out condition 237
locked our 117, 201
lockout fixtures 202
lockout permit system 202
lockout points 202
lockouttagout 113, 199, 201
log 45
LOPA, Layers of protection analysis 183
LOTO, lock out tag owt 202
low airflow condition 206
low fire
condition 210
commissioning 232
explosion 137, 198, 221
fuel train function 123
position 125, 128
safe starting conditions 127
start 133, 244, 271
low gas pressure switches
description 121
explosion 255
modular fuel truin - 264
Low Nox 34,43
low Nox bumer 229
low Nox flame 43
low oil pressure switch 139
low pressure 154
low water condition
low water cutoffs
description 163
sufety contral 160
testing 164, 165, 282
water column 161

134,137

153, 163

low water problem 178
low water volume hydronic boiler 159
lower heating value 27
lowest permissible water level 162
LPG pilot system 140
LLPG. Liquefied petroleum gas
fuel oil system pilots 140
NFPA 58 11, 266
lubricated plug valves 58, 212, 252, 285

main cutoff 163
main flame 129, 131, 274
trial for ignition 128, 129
main flame. stability 175
main fuel control valve 128
muin fuel isolation valve 198
main fuel regulator 133
main fuel train isolution valve 117
main gas limes 256
main gas valve 270
main incoming regulator 272
main isolation valve 256
main manual shutoff valves 212
main regulator 123, 246
main sewer line 270
main shut off valves 66
main shutoffs 252, 275
main steam stop valves 148, 151
maumntenance manager 261
mamtenance procedures 223, 257
mantenance warmings 247
malleable 62
management of chunge
explosion 132, 229
NFPA 56 115
Policy Commandment X-Management of
change 199, 222, 223 224
up front scoping 231
managing defects 206, 207
manholes 156
manifolded gas cylinders 266
manometer 49, 236
manual air register 186
munual bumer firing isolation valve 248
manual control 214
manual dampers 187
manual fuel shutoff valves 126, 246
manuul gas valve 177
manual isolation 67




villves 75, 124, 25]
manual light off 127, 214
manual mode 210
manual reset device 1635
manual shutoff valve 126
manual stop valve 168
manunl valves 202
manufactured gas 50, 51, 118
manufacturers installation instructions 243
MAOP, maximum allowable operating
pressure 34, 75
Marine Investigative Branch UK Britain 30
mass flow control 133, 135
master chief boiler technician 148
mutch marked linkages 188
match marking 134
Matheson-Trigas Inc. 97
MAWP, maximum allowable working
pressure
fire wbe hoilers 154
gage glasses 162
high steam pressure limit control 1635
piping rating 168
muximum ambient operating
temperature 242, 251
maximum pressure 54
mechanical cyclone 70, 157
mechanical timers 237
mercaptan 70, 79

mercury 79
mercury release 239
mercury switches 165, 238, 239

metal holding fumace 142
metal melting fumace 142
metullurgical properties 142
metallurgically 159
metallurgist 46
metenng onfices |25
metering station 69, 76, 106
methane
combustion chemistry 31
fuel properties 26
landfill digester gas 78, 144
odorization 80
metric 265
metric threads 265
Mexico 260, 262
MFLV, Maximum foreseeable loss
value 18

INDEX 313

mica protection 162
mill scale, piping related
milling 108

mineral wool 280
minimum flow 237
minimum stable light off position 244
misalignment, flame detector 45, 244
mission critical components 279
mission critical control devices 191
mixers 37

mock dnlls 178, 191

mock hazard drills 216, 224

model number 242

modular boiler 159

modular fuel truin 264

modulsting 124

modulating valve 125

moisture separators 78

momentary contact switch 164
Morrison tube 155

motorized dampers 39

MPA, main propulsion assistant 150
mud drum = 156

multiple boilers 244

multiple ¢ylinder packs 98

multiplier 120

Murphy's Law 269

Mythbusters™ 3

101, 102

NACE, National Association of Corrosion
Engineers 73
NASA, National Aeronautics and Space
Administration 205
National Association of Corrosion Engineers,
NACE 71
National Board Inspection Code,
section 2.5.8 167
natural draft 37, 39, 40
natural draft bollers 222
natural draft fiing 214
natural gas injection
cmissions system 143
RTO system 228

naturnl gas
dual fuel system 279
emissions 34

explosion fuel switching 50, 189, 190
explosion light off 132
gos leak 53, 86
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naturnl gas (contnued)
ignition temperature 87, 219
line blowing explosion 105, 107
line blowing prohibition 104, 108
main 285
NFPA 56 111
plping 53, 65
piping system contamination 101
pressure 67
purging endpoint 94
RTO injection sysiem 143
service entrunce 77, 252
seryice project scoping 230
supply loss 271
systems 80
utility 53
wells 79
NBBL National Board of Boiler and Pressure
Vessel Inspectors
boiler incident statistics
centification stamps 170
defimiion 8
feedwater pressure vessel testing 273
NBIC, National Board Inspection Code 9
NCPWB, National Certified Pipe Welding
Burcau 62, 63, 170
NDT, Non-Destructive Testing 62, 273
near misses 199, 218, 219
NEC, Nutional Electrical Code, NFPA 70
13
negative draft pressure 37
negative pressure 38, 41
negligence 205, 283
NEMA™ 4 rated 200, 239
NEMA ratings 200
NEMA weatherproof 278
NEMA, National Electrical Manufacturers
Association 121
NFPA 1600, Standard on Disaster/
Emergency Response and Business
Continuity 283
NFPA 2, Hydrogen Technologies Code 111
NFPA 30, Flammable and Combustible
Liquids Code 138
NFPA 31, Standard for the Installation of Oil
Buming Equipment 11, 138
NFPA 54 handbook. National Fuel Gas Code
Handbook 110
NFPA 54, National Fuel Gus Code

152. 153

applicability 90
combustion air 39, 40, 41
definition 11
fuel train design 118
gas evaluation instruments 92
gas line routing 231
gas piping 55
gas piping repair process 82
gas reintroduction requirements 94
gaskets for flanges 60
nuturally drafted equipment 38
NFPA 56 reference 111
piping construction 112
pressure testing 89
purging related changes 110
qualified agency 234
similar European Standards 257, 258
vent connections 240
vent piping 121
NFPA 54, section 8.3 83
NFPA 55, Stundard for the Storage, Use, and
Handling of Compressed Gases and
Cryogenic Fluids in Pormable and
Stationary Containers, Cylinders, and
Tanks 266
NFPA 56 appendix 83
NFPA 56, Standard for Fire and Explosion
Prevention During Cleaning and
Purging of Flammable Gas Piping
Systems
all Aummable gases 56
gas reintroduction 94
highlights of 111
solation 60
natural gas related piping 33
piping repairs and cleaning 81
prohibition of natural gas for cleaning
blows 107
project scoping 230
standard development 110
vent discharge locations 93
vent plume issues 85
NFPA 358, Liquefied Petroleum Gas Code
developing country installation concerns
266
fuel systems standards and codes
11
locating propane tanks 24, 79
NFPA 56 reference 112



NFPA 59, Utility LP Gas Plant Code 112,
266
NFPA 59A, Standard for Production Storage
and Hundling of Liquefied Namral
Gas 112
NFPA 654, Standard for the Prevention of
Fire and Dust Explosions 223
NFPA 68, Standard on Explosion Protection
by Deflagrution Venting 274
NFPA 70, National Electrical Code 13
NFPA 77. Recommended Practice on Static
Electncity 87
NFPA 820, Standard for Fire Protection in
Wastewater Treatment Plants 77
NFPA 85, Boiler and Combustion Systems
Hazards Code
alternative appronches AHI 17
combustion equipment code 13, 15
equipment specifications 201
purge timing 128, 237
SIL level 16
NFPA 85, section 3.3.85 130
NFPA 850, Recommended Practice for Fire
Protection for Electnic Generating
Plunts and High Voltage Direct
Current Converter Stations 78
NFPA 86, section 3.3.67.7 124
NFPA 86, Standard for Ovens and Fumaces
sirflow proving 237
catalytic thermal oxidizers 143
combustion equipment code 13
definition/types 141
equipment specifications 201
European standards paralle] 257
explosion 228
explosion relief 274
flame safety systems 175
grandfathering of code requirements 11,
182
heat treat atmosphere interting 231
interlock requirements 234
interlock testing frequency 205
lubricated plug valve maintenance 58
maximum pressure miting 54
preignition purge 128
purging airflows 128, 131, 213, 237
training 184, 215
valve seat leakage testing 247
valve testing mode switches 249

INDEX 315
NFPA 87, Recommended Practice for Fluid
Heaters 13, 144
NFPA 921, Guidelines for Fire and
Explosion Investigation 209
NFPA, National Fire Protection Association
code change cycles 130, 208
code related requirements 84
combuistion air requirements 41
definition 5,9, 10
European standards parallel 257
oven classifications 142
pipeline purging requirements 110
requirements outside of North
America 259
nitric acid 34
nitrogen
abandoned piping safety 276
asphyxiation hazards 100, 101
bottle 67
environmental emissions 33, 34
estimuted needs for purging 100
flow issues during purging 96
forms of commercial availability 97
handling safety issues 95
heat treat atmosphere inerting 275
Ime blowing for cleaning 104
line breaking safety 60
mixing during purging operations 89
noise from venting 86
operational and safety tmining 99
piping rust prevention 103
pumper trucks 99, 104
purge endpoint targets 94
purge medium 182, 203
purging medium 30, 64, 84, 85
safety 83
sample meter limitations 92
slug or dilution purge 91
tube truilers 99, 104
NIULPE, National Institute for the Uniform
Licensing of Power Engincers 216
noise control 113
non destructive testing 74
nonlinear response ratio regulator 134
non-lubricated plug valve 58
non-routine venting 83
non-self checking detectors 242

nonsparking tools 88
non-technical wanslations 263
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normally closed 236, 238
normally open
airflow proving switch 125
definition 238
low gas pressure switch 121
normally open, switch testing 236
Nox, nitrogen oxides 34, 48, 220, 223
nozzle mix
boiler burner 44
burner style 35, 36
flame observution 46
nozzle tips 140
nozzles 34, 108
NPT, national pipe thread 265
NRC, US Nuclear Regulatory
Commission 187
NTSB, Nutional Transportation Safety
Board 66
nuisance trips 242
NUREG 0700 187

O-TYPE boiler 157
obsolete 21, 245, 278
odor fade 71
odor fatigue 71
odorant 67
odorant injection 68
odorization system 70, 79
odorized 79, 90
oil buming equipment 11
oil finng systems 138
oil flush off 217
oil gun 44, 139, 140
nozzle 140
tip 140
oil ignition 140
oil tank 107
Ontario Technical Standards and Safety
Act 15
opacity 44
opague 43
open circuit 245
open combuston system 47, 48, 50
open pigging system 109
operuting conditions, hazardous 274
operating controller 165
operating procedures 175, 223, 224
operating temperature controller 245
operutional errors 188

operational testing 165
operator emor 153
operator urmover 262
operators 185 '
operators, front line 224
optical detectors 240, 242, 243
organic materials 79
organic waste 78
orifice 96
orifice plates 49, 70
OSHA 1910.146 101
OSHA 1910.147 lockout protocols 58, 201,
251
OSHA 29 cfr part 1910.147 84
OSHA citation 22
OSHA repont 22
OSHA, Occupational Safety and Health
Administration
citutions 21, 184
confined space 46, 100
PPE 187
training logs 216
outage 271
outlet dampers 42, 125
ovens
bumer symmetry 46
commissioning 232
contractor screening 192
doors 233, 244
equipment types 140
explosion 250, 261
human error 175
loss 271,273
NFPA 86 131
retrofit project scoping 230
volume 274
zones 250
over accelerated start-ups 253
over temperature conditions 165
overpressure
gas system 54
layers of protection 183, 184
nitrogen 98
protection 69, 120, 123
safety relief valves 165
oxidation 166
osidation reactions 24
oxides of nitrogen 220
oxidize 26, 32, 44



oxygen
asphyxiation 96, 100
combustible gas indicator, CGI 92
combustion chemistry 31, 32
deficient 45, 95, 100
explosion 181, 214
fire triangle 29, 30
flue gas analyzer 48

fuel/sirmtiooptimization  33,137,218,220

level 45

purge endpoinr arget 94

sample meter limitations 95

scavenger 160

sensor 214

thermal oxidizer complete
combustion 143

trim system 218, 219

pack (pressurize) 89
packaged 36

packaged boiler 48, 154
packaged burmmer 125
packaged firetube boiler 137
paint thickness gages 73, 74
parallel regulator station 272
partinlly aerated 36
particulate 70

particulate filters 70
particulate fouling 175
Passive cathodic protection system 72
peak flame temperature 34
performance based 17
performance heater 68
perimeter 93

permunent isolation 23]
permissives 127, 128, 132
permit clearing process 203
personal protective equipment 113
Peru 260

Peterson. David 147
pharmaceutical plant « 271

PHMSA, Pipeline and Hazardous Materinls

Safety Admunistration 15, 71
pickling 102

PID 195

PID loop 194

PID loop settings 220, 224

pig

brush 110

cup 109
dual dinmeter 110
gaging 110
inhibitor cleaning 109
launchers 67, 69
pinwheel 109
poly 109
pressure bypass 109
receiver 67, 69
smart 110
pigging 108, 113
pigging station 67, 68
pigtail loop 165
pilot 131, 132
pilot flames
basic pilot function
uming 274
types of pilot systems 130
pilot fuel trmin 126
pilot gas lines 182
pilot gas valve leaks 250
pilot operated regulator 120
pilot regulators 279
pilot shutoff valves 246
pilot solenoid valve 250
pilot spark pickup test 242, 244
pilot systems 130, 131
pilot takeoff 124
pilot trial for ignition
pinholes 71
pipe break 271
pipe explosions 104
pipe hangars 75
pipe joining methods 60
pipe nipples 86, 118
pipe size, schedule 57
pipe vent discharge 93
pipeline company 92
piping and instrumentation
diagrams 113
piping distribution systems 230
piping leak, underground 272
piping manufacture 56
pitting 73
plucarding 201
plain ends 56
plaintiff 216
pluntwide shutdown 202
plasma 26

126, 127, 129

128, 129
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PLC based BMS 269, 270

PLC code 224

PLC modules 282

PLC programming 279

PLC programs 232, 271

PLC, programmable logic controller

bumer fuel/air ratio control 194, 221

firing rute control 125
interlock trips 127
PID loops 195

proprietary sofiware 135, 201, 221

safety integrity level SIL 16

vendor support 176
plug control valve 125
plug fan 125
plug valve 57, 58

maintenance progrum 251

scalant 251

solvent 252
plume discharge 85
plume dispersion 87
pneumatic 95

cleaning 104, 105

line blowing 104, 108

motors 151

pressure testing 86, 90
pneumatically operated 131
point of custody transfer 76
policy commandments 199
port valve 125
portable boiler 107
portable motorized threader 63
ported gage glass 162
position feedback 134
position indication 124
position switches 125, 236, 244
position verification 244
positive displacement 138
postrepair purge

definition 91

endpoint targets 94

gas piping repair steps 83

gas sampling 92

nitrogen needs 95
potentinl ignition source 203
power boilers 152, 153, 157
power bumers 41

PPE, people policies and equipment 4, 179

layers of protection 184

post incident preparations. 284
start-up/shutdown 210
testing interlocks 235
practice bum 217
Praxair Inc, 97
precision pneumatic calibrator 236
prefire purge sequence 127
preignition purge 128
premix bumers 36, 37
preoperational cleaning 101
prerepair purge
gas sampling 92
nitrogen needs 95
piping repair process 83
purge endpoint trgets 94
prerepair venting 85
pressure controller 134, 165
pressure corrected turbine meter 70
pressure drop 264
pressure front 132
pressure hold leak test
gas service entrance 75, 252
manual isolation valves 251
valve proving system 263
vent valve 248, 249
pressure loaded regulwtor 120
pressure measuring ports 49
pressure operating controls 183
pressure profile 274
pressure pulse 25, 137
pressure ratings 96
pressure reducing station 76
pressure regulation 139
pressure regulmors 67, 68, 277
pressure rehel 9, 132
valves 112, 138
pressure switches
airflow proving 125
definiion 237
test methods 235, 236
vent lines from 279
pressure test 90, 95
pressure testing
definiton 89, 90
gas piping repair process 83, 84
pressure vessel
Class D oven 141, 142
codes and standards 183
explosion 147




Jjurisdictional inspections 204
propane storage 79
recertification 266

sofety relief valves 165, 167
prestart interlocks 128
pre-start walk around 199, 209, 215
checklist 210
preventive maintenance 165, 175, 266
primury air 36
primury developer 115
primary fuel 230
primary low water cutoff 163, 164
priorities 206
probability 206, 269
of failure 16
probe type 163
procedures

validation 217
bumer wning 220
interfock/valve seat leakage testing 193
layers of protection 184
process contaminunts 135
process furnaces 128, 143, 229
process heater 214
Process Improvement Institute 183
product recalls 247
product testing 258
production equipment 275
Project planning 83
proof of closure switches 124, 244
propane uir mix system 28, 272, 279
propane systems 266

propane vapor
fucl properties 27, 28, 20
incoming service types 79
propane

altermate fuels 193
combustion system concerns 266
contaminants 263
contingency plans 279
comosion 73
explosion 23, 24, 262
incoming service 65.79
liquid 80
NFPA 56 111
NFPA 58 11
underground piping corrosion 77
vaporizer 80
property damage S

INDEX 3

property insurance 17, 201
nspector 19
proprietary fuel/air ratio control
198
proprietary systems 198, 201,
218

propylene 26, 80
prosecutor 283
protective rods 162
pumper trucks 99, 100
pumps. feedwater 273
purchusing personnel 218
purge 100, 131

wr 213,219

airflow 131, 132
cycle 131

endpoint 92, 113
fans 127, 213

inlet 113

medig 113
monitoring 114
operations 113, 114
plan 83, 84

point 86

process 240
requirements 237
time sequence 131, 237
timer 132

timing 236

purged 30, 182, 190, 198
purging

Nummuable gnses 85
gas line 84
gos piping 81
high risk activity
nto service 94
NFPA 56 113
nitrogen asphyxiation 100
operation 93
procedures 112, 114, |84
process 95

purge points 86
pyrophoric solids 114

194, 281

qualified agency 234
qualimnve check 247
quality assurnnce level | 152
quality control 266

quick closing valves 151
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radial fan 125 flood/water damage prevention 279
radinnt energy 157 hquid nitrogen 97
mdiant section |44 MAOP maximum allowable operating
radiant tube fumace 50 pressure 73
radiography 62 modular fuel train 264
mised foce flunge 63 NFPA 86 pressure component ratings 34
range of lammability 30 nitrogen high flow for purging 95
range of motion 191 nitrogen safety considerations 99
mted hose 98 pilot fuel train 126
raied siwds 64 seats 119
mtio regulator 133 stations 69, 105
mw carbon 30 venung 214
raw gas 37 regulatory authorities 114
Reardon, Robert Attomey 105, 204 regulatory permits 113
rebuilt safety controls 245 reintroducing fuel gas 84, 92, 184, 194
recommended practice for fluid heaters 13 relay amplifier 120
recammissioning 211, 235, 280 relay bypass 175
reconditioned safety controls 245 release cycle 89
record retention 115 relinbility
rectifier 72 best practices program 209
red blood cells 32 gas valve hydraulic actuators 212
reducers 6 maintenance 229
redundancy 276 management of change 223
redundancy, brund for brand 277 relief damper 38
re-energizing gas line 203, 218 relief opening 274
reflex glass 162 relief valves
refractory discharge plume 85
bricks 280 discharges 23|
bumner design 29, 35 drain ports 280
castable 253, 280 explosion installation 53, 54
cunng explosion 280, 281 fuel oil systems 139
curing 281 gas pressure regulation 69
definition 253 gas yard schematic 68
dryout 280, 281 liquid propane piping 80
failures 261 testing 167
firebox defect 46 vents. 280
ignition source 88 re-light 190
lined 156 remanufactured safety controls
pourable 253 245
temporary heat up equipment 127 remote monitoring 185
water damage 279 rentul boiler connections 273, 285
refresher training 184 rental boiler vendors 273
refrigerant 79 rental bumers 280
refrigerated dryer 103 rental heaters 280
regulation equipment 92 report out system 207
regulators rescue plan 94
combustion rumble 47 residual fuel oil 140
definition fuel train 119 residual gas 85, 93
fuilure mode 124 residual nitrogen 91

flood/water damage mitigation 280 residual water 103



resonant frequency 47
responders 24
retroactive 10
retroactivity |12
retrofit project 230, 232
return air 39

retum holding wnk 154
rich fuel 187

rich mixture 32
Ridge Tool Inc, 63
Ringelman Spot Test 44

risers 157
risk 17, 18

fuctors 262
management 66, 227
manager 261
mitigation 199, 215
radar 17

tolerance 15, 16
RMS, root mean square 59
o0l cause

analysis 208, 209

explosion 132, 174, 218, 244
rool pass, welding 61

RTO, regenerative thermal oxidizer 143,

228, 229
rubber diaphragm 120
rule based 197
Russia 258
ust 0]

sabotage 272

sacrificed 71

sacrificial anodes 72

sufe 6

safety alert bulletin 97, 100, 247

safety culture 175

safety devices 213, 277
testing program 165

safety glasses 43

safety interlocks
controlling equipment risks 229
devices 234, 235
explosion during testing 192
trip testing 175, 234, 271, 281
vendor/contractor validation

218

safety manager 261

safety perimeter 93, 94

safety procedures 257

INDEX 321

safety protocols 60

safety relief valves 168
definition 165
explosion risks 178
hazards 166
hot water boilers 160
hot water heater explosion 2
human error mitigation 192
lift testing 167
steam boiler layers of protection 183,

190

USS Iwo Jim accident 147
safety shut off valve
explosion 198
fuel oil fuel train 130
fuel trin definition 123
fuel wain function 127
gas leakage 214
light off process 128, 129
modular fuel tmin 264
position switch proof of closure
244
safety interlock testing 235
valve seat leakage testing 246, 248, 249
waler damage risk mitigation 279
safety testing 234
safety validation 114, 115
safety valve 153
sample point 94
sample port 93
sampling hose 94
sampling unit 214
saturated temperature |55
saturated water 273
suturation tests 243
Schedule 10 57
Schedule 40 57
Schedule 80 57
scoping 229, 23()
scotch marine boiler, definition 154, 176,
194, 221, 27)
scraper 139
sealant injection fittings 58
seamless pipe 56
seat leakage 248, 282
second pass |55
secondary air 36
securing equipment 276
sediment 266
sediment traps 118, 25]
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self checking detector 242
self insure 18
self operated regulator 120
semi-nutomatic light oft 127, 131
sensible heat 154
sensing lines 213

nipples 255
sensing probe 93
separate uctuators 197
separation 78
separators 101
sequence of operation 140
serinl number 242
service contractors 223
service entrunce 77
service regulator 54, 120
service technician 176, 198
set points

adjustment test method 165, 235, 236,

240
commissioning 211
documentation 235
field adjustable 123
fuel pressure switch 192
marking/documentation 236
proper 238
safety relief valve 167
severity 206, 200
shule gas 53
shock hazard 241
short studded 74
short studding 64
shorng 241
shot feeder 159
shut down 4
shut down bypass switches 164
shut down procedures 286
shut down, orderly 275
shutoff valves
contingency planning 275
fuel trmin 123
fuel truin function 127
gas yard main. 67
prestart walkdown 213
SIunits 263
SIF, safety instrumented function 15, 16
sight port, evaluating flames 42, 43, 51,
129, 159
sight tube 242, 243

sighting of flame detector 244

signal line 133

signal loss 242

SIL, safety integrity level 15

silencer 48

silica 79

silicon 266

simulators 190, 217

single burner boilers 128, 237

single phased 271

single point lesson 207

single point parallel positioning mechanical

linkage 133, 134, 197

SIS, safety instrumented system 15

slip blinds 59

slip on flanges 61

slip plate 18]

slow closing valves 247

slow drain test 164, 165

slug flow purging 89

slug purge 91

smart pig 69

smoke detectors 231

smoke plume 45

sniff test 80

soak times 280

socket welding 61

sodium potassium 278

soil 1o air interface 74, 76

solder 56

solenoid type valves 246, 250

solid fuel boilers 42

solid fuel firing 243

sooting 160

South Amerca 262

Sox, sulfur dioxides 34, 44

space heating 276
equipment 140

spacer 117

Spanish 262

spare capacity 272

spare components 279

spure parts 277

sparing philosophy
contingency planning 272, 273
equipment scope definition 230
fuel train components 276
review for contingency 285

spark igniter



explosion 132
fire triangle 29
fuel train function 127, 128§
SPC, Society for Protective Coatings 73
special atmosphere 141, 142
specific gravity 26, 32
specification sheets 266
specifications
controlling equipment risks 227
fuel and combustion system equipment
200, 201
Policy Commandments 199
spectacle blind 39
Spencer, Oklahoma |
spindle 166, 167
spiral wound compression gasket 148
splush shields 203
spool picces 103
spring loaded 120
square ot luw 49
stability 46
stack testing 220
stuged combustion 34
stain tubes 80
stainless steel pipe nipple 242
standard for ovens and fumaces 13
standurd tube truiler 100
standards 8, 9, 25§
standby equipment 149
standby generator 151
standby propane system 28
stand-down 113
standing pilor 130
start-up 4, 91, 105
procedures 127
sequence 243
start-up/shut down procedures
format 210
operating procedures 224
Policy Commandment VI-Training 199,
209
raining 216
start-up/walk down 212
state boiler inspector 20
static discharge 94
static electricity 87, 114
static pressure 237
steam accident 147
steam boilers

INDEX 323

basic fundamentals 154
blowdown 157
slow drain low water cutoff test 164
steam pressure controls 165
watewr level safety 161
steam drum
cleaning explosion 30
water column connections 161
water tube boilers 156, 157
steam generator 153, 157
steam header loss 271
steam jet eductor 128
steam leak 149
steam load 157
steam pressure controller |25
stcam purge |28
steam reicase 280
steam systems 280

steam trups 154, 157, 169

steam turbine driven gencrator 148, 149
steam vapor 157

steamfitter 81

steel ladles 127

steel making 144

steel studs  15)

stepper motar based actuntor 200
sticking valve stem 247
stoichiometric 32, 33, 44
stoichiometric combustion 30, 31
stoker boiler 42
storage tank 63
straight plug 38
straight threads 56, 265
strainer maintenance 217
struiners
definition 119
duplex 138
european gas filters 281
fuel oil explosion 216
fuel oil systems 138
protecting equipment 101
structural stability 284
submerged 281
suction heaters 138
sulfur 34
sulfur compounds 34
sulfur derivative 70
superheater 157, 158
switch dinphragm 165
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switch dinphragm rupture 214
switch scale 238

switch venting 240

swivel joint 242

symmetry 43, 46
synchronized 198

gged out  20]
tamper resistant 191
tanker unit 279
tunks 80, 266, 273
fuel oil 138
tapered plug 58
tupered threads 56, 265
wps 49
targets 08
task complexity 189
technicians
authorized 135
burner tuning 136
commissioning 197
contractor validation 193
flue gas analyzers use 48
linkage position setting 134
low water cutoff testing 164
PID loop setting 194, 195
propane 24
training 235
troubleshooting safety 177
valve sealunt leakage testing 249
TEFC, totally enclosed fan cooled
motor 278, 279
temperature 35, 48
control 233
controller 134
profiles 232, 233
switches 245
trim system 139
uniformity 232
tempered glass 42
temporary isolation 251
temporary piping 113
tensile strength 64
test mode swilches 249
test port 248
plugs 249
test procedure 249
fest wires 72
testing laboratory 14, 258

testing methods 235
testing procedures 207
tethered 274
thermal cycling 200
thermal oxidizers
defimions 142, 143
explosion 227, 228
NFPA 86, equipment types 140, 14]
thermal stresses 125
Thermjet™ burmer 49
thermocouples
control elements 213
flame detection defined 241
safety considerations 245
standing pilot flame monitoring 130
temeprature switch 244
third party independent review 224
threaded and coupled ends 36
threaded ends 56
threading machine 63
Threadolets™ 61
threat zone 85
three point communications 186
TIA, tentative interim omendment 110
tightness test 124
time, burner design 35
toilets overflowing 271

topography 113
truining
calibration 114

curriculum 217
definition 177, 178

developing country risk mitigation 261,
262

explosion light off 132
hands on 216
nterlock testing 235
management of change 224
NFPA 56 requirements 113, 115
NFPA 86 requirements 184
operators 274
personnel risk control 175, 176
Policy Commandment Vil-training 199,
215

records 116, 193, 218
valve seat leakage testing 248
web based 209

wransducer 161

transitional condition 38



translations 262

transmission line 67

transmission piping 69

transmitter lines 213

travelling grate stoker 42

trial and error 187

trial for ignition period 129

trickle purge 88, 80

tri-lever 166

trip point 163

tripped 165

troubleshooting

contractor validation 218

explosion 176, 177

precautions 271

tunion 57

trunion mount 58

TSSA, Technical Standards and Safety
Authority 14, 15, 179

tubes |55

sheets 155, 156

trailers 97

twbular glass 162

turbine manufacturer 107

turbulence 35

turnaround 202

zones 155

tumdown 133

tum-off arcs 87

TUV, Technischer
Uberwachungsverein 258

two valve protection 148

U-wbe munometer 49
UAW, United Auto Workers 185
UEL, upper explosive limit 27
UFL, upper flammabile limit 26, 27
Ukraine 258
UL™, Underwriters Laboratories
definition |4
equipment requirements 201
rebuilt safety conrols 245
valve rutings 57
ultra low Nox 34
ultraviolet detector 242
underground piping leak 272
underwriters, insurance |8
uniformity 233
unions 60

INDEX

unregistered boilers 260
unstable flame 246
upper heating value 27
upscale burnout protection 245
upsets 192
US DOT regulations 72, 76

49 cfr purt 192.625 70
US DOT, 49 cfr 191 and 192 |12
US Navy 147
USS Iwo Jimu 148, 150, 152
USW, United Steel Workers 185
utility boiler 153
utility company 92
utility locating service 66, 91
utility tie-ins 273

vacuum |4
vacuum furnace 142
vacuum oven 142
valve actuators 212
valve bonnet 148, 149, 151
valve closing time 247
valve handle 212
valve lift tests 160
valve lineup 83
valve locations 285
valve lubricant/sealant  25)
valve manufacturers installation guide
valve manufacturers instructions 248
valve manufacturers protocols 248
valve poppet 120
valve pressure rating 53
valve proving device 228
valve proving system module 264
valve sealant injection gun 252
valve seat leakage 217
valve seat leakage testing
NFPA 86 175
personnel truining for 234
testing methods 235, 248

325

250

valve seat leakope tightness standards 247

valve scat 10 stem interface 250
valves

ball 37

stem 124, 244

three way 28

type, floating ball 57, 58
vapor 80
vaporize 26
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vaporized 178
vaporizers 79, 100
varinble frequency drive 125
vendor competence 217
vent clearunces 87
vent discharge 120, 168
vent lines 74, 279, 280
vent arientation 87
vent pipe 48
vent points 83
vent release point 93
vent terminutions 214
vent valve
discharge bubbler 264
fuel tain description 123, 129
valve seat leakage testing 246, 248, 249
ventilation 100, 222, 23]
venting
of high pressure gas 85
high risk activities 281
piping repairs 85
piping systems 83
points 103
procedures 184
ventless pressure switches 240
ventless switches 121
vents, components 121
V-groove 61
Vibration
fans 214, 282
flame stability 47
flexible connections 125
visible light 242
visual indication 187
visual weld examination 62
VOC's, volatile organic compounds 48,
141, 143
VPS, valve proving systems 263

wall loss 73, 74

wall louvers 40, 41

warm up 170

warning signs 273
warpage 253

waste heat recovery 13
water 103

water neration 101

water bath heater 69

witer circulation pump 163

water columns
definition 160, 161
drain valve 164
low water cutoffs 163
testing |64, 165
water damage
contingency planning 277,
282, 285
explosion 269, 271
water flow swirches 163
water gage glasses 160, 178
water hammer 169, 187
water heaters 41
water incursion 280
water jet 101
flushing 108
water level 157, 162
controls 163
discemible 178
indication 164
issues 160, 165
sensing device 160
signal 161
water treatment
water tube boiler
A-type 157
D-type 157
O-type 157
water vapor
hoiler be rupture 159
gus contaminants 69, 101
removing 103
wavelength 242
weather emergencies 275
weep holes 280, 281
weeping 166
weld air holes 62
weld corrosion test 62
weld cracks 62
weld gaps 62
weld neck 61
weld porosity 62
weld slag 103
weld spatter 103, 204
weld V-notch test 62
weld voids 62
welded fittings 60
welding 170

centification 62

155, 158
155, 156



welding slag 101
Weldoles™ 61

West Virginin 24

wet back design 155
wel steam |57

winch 60

wire drawing 166
wiring schematics 224
WOG. water oil gas 57

X-my 62

Youngstown, Ohio 173

INDEX 327

Z8T0 energy state
blinds 58
line breaking permit 203
piping isolation 85
Policy Commuandment

I-Specifications 201

valve leakage testing 251

Zero Harm 183

zero leakage 250

zeto risk 269

zine refining 127

Zurich Hazard Analysis 206

Zurich Insurance 206



