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AC output power, 161
AC power, 168, 273
AC-to-DC, 165
Air circuit breakers, 47
Air cooling, 198
Air handling unit (AHU), 195, 217
Air-cooled chillers, 203
Air-cooled condensers, 212
Air-cooled heat rejection equipment, 197
Airflow paths, 226
Alternating current (AC), 132, 161
Arc faults, 43
Arc-flash safety, 106

NFPA 70E-2004, 106
ASHRAE 90.1, 216
ASHRAE standard, 216
ASHRAE, 193, 216
Aspirating spot smoke detectors, 274
August 14, 2003, 90
Automatic Static Transfer Switches (ASTS), 48
Automatic transfer switch, 48, 67

break-before-make (open transition), 92
delayed transition (center off), 94
make-before-break (closed transition), 93
preventive maintenance, 48

Availability (A), 31, 121
Axial load, 235

Basel II, 2, 5
Battery run down test, 188
Beam-type detectors, 274
Benchmarking, 13, 14
Benchmarks, 8
Blackout of 2003, 7, 54, 90, 140
Blackouts, brownouts, voltage swells and sags, 55
Bolted faults, 43
Brownouts, 140
Business continuity, 16
Business continuity objectives, 20
Business Continuity Plan (BCP), 18

CBEMA, 122
CBEMA Curve, 149
Change management, 7
Chillers, 202
Clean agent, 286

chemical clean agents, 289
FK-5-1-12, 289
HFC-23, 289
HFC-125, 289
HFC-227, 289
HFC-227ea, 289
IG-55, 287, 288
IG-541, 287
inert gas agents, 286, 287

Cold start, 65
Computer room air-conditioning (CRAC), 194,

195
Concentrated loads, 231
Cooling towers, 206, 207, 209
Cost of downtime, 28, 127
CRAC unit airflow path, 226
CRAC units, 203, 224, 226, 227, 228, 281
Critical Area Program (CAP), 5
Critical infrastructure, 16, 19
Current, 132

Day tanks, 79, 80
double-wall, 79
NFPA 37, 79

DC power, 161, 168, 273
DC-to-AC, 165
Diesel fuel, 69

ASTM D975, 69
Direct current (DC), 132, 161, 163
Documentation refreshing, 9
Double conversion UPS, 165
Dry-chemical systems, 267
Drycoolers, 211

Early warning (EWFD), 265
Early-warning fire detection (EWFD), 273
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Emergency Action Procedures (EAP), 10
Emergency generators, 53, 54, 55, 58
Emergency procedures, 64

Facilities Manager (FM), 10, 25, 31, 38, 64
Failure rate (��, 32
Federal Real Property Council (FRPC), 21
Flame detectors, 276
Flame detectors, 276

infrared (IR), 276
NFPA 1, 278
NFPA 13, 277, 278
NFPA 75, 277, 278
NFPA 76, 278
NFPA 101, 278
ultraviolet (UV), 276

Flooded or wet lead acid, 178
Flywheel, 161, 162, 181
FM, 25, 27
Foam–water systems, 267
Frequency fluctuation, 67
Fuel supply, 70

aboveground and underground storage, 73
aboveground tanks, 71
basic installation practices, 74
double-wall tank, 73
NFPA 30, 73, 75
NFPA 37, 73
piping systems, 71, 73, 74
recommended practices, 73
Resource Conservation and Recovery Act

(RCRA), 71
underground tanks and piping systems, 72

Functional load testing, 184

Gaseous systems, 267
Grade No. 2-D fuel, 83

ASTM D975, 83, 84

Halon, 266
Halon 1301, 266, 289, 290, 292, 293

FK-5-12, 291
HFC-23, 292
HFC-125, 290, 291
HFC-227, 289
HFC-227ea, 289, 291
NFPA 75, 293
NFPA 76, 293

Harmonic analysis, 185
Harmonics, 1, 143, 144
Heat detectors, 274, 275, 276
Heat exchangers, 221
High-pressure laminate tile, 236

NFPA 99, 237

Hot swappable, 122, 123
HPL tile, 259
HVAC, 161, 166, 171, 235, 261, 263, 267

American National Standards Institute (ANSI),
268

Factory Mutual (FM), 268
International Fire Code (IFC), 268
National Fire Protection Association (NFPA),

268
NFPA 72, 269, 273
NFPA 75, 265, 269, 273
NFPA 76, 265, 269, 273
Underwriters Laboratory (UL), 268

IEEE 519, 144
IEEE 1159, 135
Impact loads, 233
Infrared scanning, 44
Interdependencies, 2
InterNational Electric Testing Association

(NETA), 36
National Fire Protection Association’s (NFPA)

70B Recommended Practice for Electrical
Equipment Maintenance, 36

ITIC Curve, 149

Key assets, 19

Lead-acid, 178
Line notches and harmonic current, 66
Liquid cooling, 198
Living document system, 9
Load bank testing, 62
Lockout/tagout, 59

automatic and manual switchgear, 62
generator (Figure 5.1), 61

Maintenance, 107
Maintenance supervisor, 37
MCSWs, 114, 116, 123, 124
Mean time between failures (MTBF), 32, 121
Mean time to repair (MTTR), 32, 121
Method of Operation (MOP), 13
MIC, 284

Class I watermist, 285
NFPA 12, 285

Microbiologically induced corrosion, (MIC), 279
Module fault test, 188
Molded case breakers, 47
Motor control centers, 47

N + 1 and N + 2, 29, 176, 177
National Electric Code, 43
National Electrical Code, 55

NFPA, 57
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National Electrical Manufacturers Association
(NEMA), 90

National Electrical Code, 92
NFPA-76A6, 91
NFPA 99, 92
NFPA 7084, 90

No. 2 diesel, 84
Nonlinear electronic devices, 54
Nonlinear load problems, 66
Number harmonics, 145

Ohm’s Law, 129
Operation and maintenance (O&M), 65
Optional standby systems, 57
OSHA regulation, 43

NFPA 70E, 44
Overturning moment, 235
Overvoltage, 139

PDU, 170
Phase sequence, 144
PM, 64
Power distribution units (PDUs), 39, 49
PRA (Probabilistic Risk Assessment), 31, 51
PRA software, 32
Predictive maintenance, 35, 42
Preventive maintenance (PM), 12, 13, 35, 41, 46,

48, 90
NFPA 70B, 41

Proactive approach, 38, 51
Probability Risk Analysis modeling software, 4
Probability Risk Assessment (PRA), 5
Profiles, 122
Pull-the-plug, 108

Recovery strategy, 6
Recovery time, 27
Redundancy, 29, 175
Redundant systems, 4
Reliability (R), 32
Reliability-centered maintenance (RCM), 35, 36,

42
NFPA 70, 43
NFPA 70E, 43

Resistance, 129
Risk Management Assessment (RMA), 5
Rolling loads, 232, 242, 243

NFPA 75, 249
Rotary UPS systems, 173

Sags, 142
Sarbanes–Oxley Act 2002 (SOX), 2, 5, 15, 20,

22, 118, 123, 295
NFPA 1600, 5, 23

SCRs (silicon controlled rectifiers), 114, 115,
116, 168, 183

Securities and Exchange Commission, 15
Seismic load, 235
Self-contained condensing units, 212
“Seven steps”, 26
Silicon controlled rectifiers (SCRs), 164, 167
Single- and three-phase power, 132
Single-phase power, 133
Spot-type heat detectors, 275

fusible element heat detectors, 276
linear heat detectors, 276

Stable output power, 163
Standard High-Pressure Laminate Floor Tile

(HPL), 253
Static bypass, 172
Steady-state availability, 32
Steady-state load test, 185
Step loading, 66
Surges, 142
Synchronizing to bypass, 67

THD, 171
Three-phase power, 133
Total harmonic distortion (THD), 170
Transformers, 39
Transient response load test, 187
Transients, 137
Triplen harmonics, 144
Tri-redundancy, 122, 123
Two-way communication, 4

U.S. Environmental Protection
Agency, 266

U.S. Patriot Act, 2, 16
U.S. Patriot Act, Basel II Accord, 15
U.S. Securities and Exchange Commission

(SEC), 5, 20
Basel II recommends “three pillars”, 5

Ultimate loads, 233
Undervoltage, 138
Uniform loads, 232
Uninterruptible power systems, 49, 54
United States Environmental Protection Agency

(USEPA), 84
ASTM D975, 84, 86
ASTM D2198, 86
ASTM D2274, 86
ASTM D2276, 86
ASTM Manual 47, 86

UPS systems, 93
bypass-isolation switches, 94
bypass-isolation transfer switches, 94
closed transition (CT), 95
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UPS systems (Continued)
closed transition switch, 93
closed transition transfer (parallel transfer), 99
(delayed) transition, 98
delayed transition switch, 94
maintenance safety, 106
NEC, 96
NEMA Type A, 104
NEMA Type B, 104
open transition (OT), 95
OT switches, 93
soft load closed transition switch, 94
test switches, 100

UPS, 39, 90
USEPA, 87

Valve-regulated lead acid (VRLA), 178, 179
Very-early-warning fire detection (VEWFD),

265, 273

277/480-volt transformers, 49
480-volt switchgear, 46
Voltage, 129
Voltage rise, 66
Voltage sags, 137
Voltage swells, 138
VRLA, 178

Water-cooled chiller, 196, 197, 203, 204
Watermist, 283
Watermist systems, 267, 282

Class 1 watermist, 267, 282, 283
Class 2 and 3 watermists, 267, 283
NFPA 13, 283

Waterside economizer, 219

Zinc whiskers, 249














