=] FRANK M. BOOTH : 4220 Douglas Blvd., Granite Bay, CA 95746
§ FESIGN BUILD CO. | TEL (916) 784-0777 FAX (916) 784-0707
CA License No. 793419

DUR PERFORMANGE BUILDS RELATIONSHIPS ®

August 30, 2010

County of Yuba
215 5th St #200
Marysville, CA 95901

Attn:  Patrick Thomas - Facilities Manager

RE:  Yuba County Courthouse
Generator Exhaust Vent Review

Patrick,

Frank M. Booth's engineering staff has reviewed the proposed installation of a Kohler Model
180RE generator with the existing as-built field conditions in regards to the engine exhaust.
Based on our calculations, the existing 4" exhaust piping exceeds the maximum allowable
backpressure on the engine exhaust system of 3" of Hg. We also analyzed increasing the pipe
size to 5" which was deemed sufficient to meet the engine’s needs. Supporting calculations and
data have been attached to confirm the findings.

During our field investigations, it was also noted that the existing exhaust pipe did not appear to
be insulated. Since the expected exhaust temperatures are upwards of 1000 Degrees F, we
recommend that any exhaust pipe be insulated to minimize the surface temperatures.

If there are any further questions or you need additional information, please let us know.

Sincerely,
FRANK M. BOOTH DESIGN BUILD CO.

Chief Design Engineer

Attachments:
A - Calculated Backpressure associated with the existing 4" diameter exhaust piping.
B — Calculated Backpressure associated with replacing the existing exhaust piping with 5”

diameter pipe.
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DIESEL GENERATOR SET

CATERPILLAR

Picture shown may not
reflect actuat package

FEATURES

GENERATOR SET

» Complete system designed and built at ISO 2001
certified facilities

e Factory tested to design specifications at full
load conditions

ENGINE

e Governor, electronic

e Electrical system, 12 VDC

& Cartridge type filters

e Battery rack and cables

¢ Coolant and lube drains piped to edge of base

GENERATOR
¢ Insulation system, class H .
¢ Drip proof generator air intake (NEMA 2, 1P23)

e Electrical design in accordance with BS5000
Part 99, EN61000-6, IEC60034-1, NEMA MG-1.33

CONTROL SYSTEM

« EMCP 3.1 digital control panel

® Vibration isolated NEMA 1 enclosure with
lockable hinged door

e PC and AC wiring harnesses

MOUNTING ARRANGEMENT

° Heavy-duty fabricated steel base with lifting points

e Anti-vibration pads to ensure vibration isolation

& Complete OSHA guarding

& Stub-up pipe ready for connection to silencer
pipework

¢ Flexible fuel lines to base with NPT connections

LEHES5217-01

STANDBY 125-150 kW
PRIME 114-135 kW
60 Hz

Standby Prime

Model KW {KVA) KW [kVA)

D150-8 150 (187.5) 135 {168.8}

Tier 3 EFA Approved, Emissions Certified

COOLING SYSTEM

» Radiator and cooling fan complete with
protective guards

* Standard ambieni temperatures up to 50° C
{122°F)

CIRCUIT BREAKER

+ UL/CSA listed

¢ 3-pole with solid neutral

o NEMA 1 steel enclosure, vibration isolated

o Electrical stub-up area directly below circuit
breaker

AUTOMATIC VOLTAGE REGULATOR

e Voltage within = 0.5% 3-phase at sieady state
from no lead to full load
® Provides fast recovery from transient load changes

EQUIPMENT FINISH

¢ All electroplated hardware

¢ Anticorrosive paint protection

¢ High gloss polyurethane paint for durability
and scuff resistance

QUALITY STANDARDS

* B54999, BS5000, BS5514, EN61000-6, IEC60034,
NEMA MG-1.33, NFPA 110 {(with optional
equipment)

DOCUMENTATION
* Operation and maintenance manuals provided
* Wiring diagrams included

WARRANTY
s All equipment carries full manufacturer's
warranty.



STANDBY 125-150 kW
PRIME 114-135 kW
60 Hz

CATERPILLAR

OPTIONAL EQUIPMENT*

ENCLOSURE

* B Series weather protective enclosure (inciudes
internal silencer system)

¢ Sound attenuated enclosure (includes internal
silencer system)
— Single point lift
— Pane! viewing window
— External emergency stop pushbutton

SILENCER SYSTEM - OPEN UNIT
e { evel 1 silencer

* | evel 2 silencer

» [ avel 3 silencer

* Mounting kit

e Through-wall installation kits

ENGINE

¢ Battery heater

e Lube oil drain pump

+ High lube oil temperature shutdown
¢ Lube oil sump heater

CIRCUIT BREAKER
o Auxiliary voltfree contacts
e Shunt trip

GENERATOR

¢ Anti-condensation heater

* Permanent magnet generator
e AREP excitation system

e Generator upgrade 1 size

CONTROL SYSTEM
e No control system
e EMCP 3.2 digital control panel

LEHE5521-01

MOUNTING ACCESSORIES
e Seismic (Zone 4) vibration isolators

FUEL SYSTEM

e UL listed closed top-diked skid-mounted fuel
tank base {12/24-hour capacity) with fuel atarm
{tow level/leak detected)

o Critical high fuel alarm

» Critical low fuel level shutdown

COOLING SYSTEM

¢ Coolant heater

s | ow coolant temperature alarm
® Low coolant levei shutdown

» Radiator transition flange

REMOTE ANNUNCIATORS

¢ 16-channel remote annunciator panel
{supplied loose)

MISCELLANECUS ACCESSORIES

e Toolkit

e Additional operator's manual pack
e Special enclosure color

¢ UL listing

o CSA gertification

» French or Spanish fanguage lahels

EXTENDED SERVICE CONTRACTS
¢ Extended Service Coverage availabie

* Some options may not be available an all models.
Not all options are listed.




STANDBY 125-150 kW
PRIME 114-135 kW
60 H=z

CATERPILLAR

GENERATOR SET DIMENSIONS AND WEIGHTS

1 —1 ]
L |<— w —'—I
Model Length mm (in) | Width mm (in} | Height mm [in) | Weight kg {Ib]* NOTE: General configuration not to
— —————— be used for installation. See specific
9125_5 .'2?80,(_'1_0_5._;)__'-.- | oooass : .“543'..(50_?) | oA .870) dimensional drawings for detail.
D150-8 2780 (109.4} 900 (35.4) 1543 (60.7) 1407 (3,102) *Includes oil and coolant

LEHES521-01 3
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CATERPILLAR

SPECIFICATIONS
GENERATOR
Voitage regulation................. = 0.5% 3-phase at steady
state from no load to full load
Frequency..... + 0.25% for constant [oad, no load to full foad
Waveform distortion .................., THD < 4%, at na load
Radio interference.............. Comptliance with EN&1000-6
Telephone interference. .. .oovvvviinennsn TIF < 50, THF < 2%
Overspeed liMiE. ... .ot et e 2250 rpm
{21V o T O Class H
Temperature rise ........ccoveeeeeeann., Within Ciass H limits
Available voltages ............... ... ... 277/480, 266/450,
120/240, 127/220, 120/208, 347/600
Deratian ............... Consult factory for available eutputs
Ratings .......ccoaevvnnnnn, At 30° C (86° F}, 152.4 m (500 ft},

60% humidity, 0.8 pf

l' ENGINE

Manufacturer. . ..ot e i i Caterpillar
5 L= 4-cycle
Borg—mmi{in} ..o i 105.0 {4.13)
Stroke ~mm {ink. ..o e 127.0 {5.00}
LELo1V2-T oy ToT ol 21 o T SR Electronic
L0 - 1 G2
Piston speed — mfsec {ft/sec)..........ooiviiennns 7.62 (25.0)
Engine speed — rpm .. oL i e ea s 1800
Aircleanertype........coooieiiai, Dry, replaceable paper

element type with restriction indicator

RATING DEFINITIONS AND CONDITIONS

Standby - Applicable for supplying continuous electrical
power {at variable load) in the event of a utility power failure.
No overload Is permitted on these ratings. The generator is
peak rated (as defined in 1IS08528-3).

LEHEB521-01

D125-6 ~ C6.6 ACERT

ASPiration ... i e, ATAAC
Cylinder configuration. .......coveiiieiiiinoinn... In-line 6
Displacement - L{cuind....ooviiiiiiiineainianann, 6.6 {404)
Compression MaLio «.vvve vt e e e e e irre i iannenn 16.3:1
Max power at rated rpm — kW (hp)

Standby. . o e e 161.6 (217)

4T 144.6 (194)
BMEP - kPa (psi}

StandbByY . v e e e 1633 {237}

12 U= 1461 {212}
Regenerative power~ kW (hp)............0vuvnsn 14.5 (20)

D150-8 - C6.6 ACERT

3T = 1o ATAAC
Cylinder configuration........coooeeiinniaeiain, In-line 6
Displacement —L{cuin).....oooiieniovananina., 6.6 (404}
ComMpPression Fatio ... oiie it iiai i earnraeenn 16.3:1
Max power at rated rpm —- kW {hp}

Standby .. ... e e 171.3 {230)

PrimeE . e e 154.4 (207)
BMEP - kPa {psi}

Standby ... e 1731 {251}

PEIMIB. i e i et e eas 1560 (226)
Regenerative power — kW hp).......... ...l 14.9 {20)

I CONTROL PANEL

* Heavy duty sheet steel enclosure with lockable hinged door
* Vibration isolated from generating set

« LCD display

* AC metering

+ DC metering

* Fail to start shutdown

» Low ail pressure shutdown

» High engine temperature

* Low/high battery voltage

» Underspeed/overspeed

* Loss of engine speed detection

+ 2 spare fault channels

= 20 event fault log

+ 2 LED status indicators

* Lackdown emergency stop push button

Prime — Applicable for supplying continuous electrical power
(at variable load) in lieu of commercially purchased power.
There is no limitation to the annual hours of operation and
the generator set can supply 10 percent overload pawer for
1 hourin 12 hours.
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CATERPILLAR

D125-6 (3-Phase)

Materials and specifications are subject to change without notice,

Generator Set Technicai Data — 1800 rpm /80 Hz

Standby

Prime

“Power Rating o

Lubricating System
Type: full pressure
Oil filter: spin-an, full flow
Oil cocler: watercooled
Qil type required: API CH4/Cl4
Total oi capacity

4.4 6.5 4.4

Voltage/ground: 12/negative

100

Battery charging generator ampere rating

Air Requirements

Combustion air flow

Maximum air cleaner restriction

Radiator cooling air {(zero restriction)
Generator cooling air

Allowable air flow restriction {after radiator)
Cogling air flow (@ rated speed)

Rate with restriction

100

mYmin
kPa

m/min

m/fmin
kPa

12.6

327
26.4
0.12

445 12.3 434
20 5 20
11,548 327 11,548
923 26.4 923
0.50 0.12 0.50

Generator Set Noise Rating*
{without attenuation) at 1 m (3 ft)

dB(A)

97

97

Generator Technical Data

2777480V

266/460V

127/220V

120/240V 247/600V

1207208V

.Sta“ndby
Prime

Fuil Load Efficiencies:

Reactances (per unit);.

Time Constants:

t.dn

2865 ms

* dB{A) lovels are for guidance only
** With PMG Excited Option AVR12

LEHEB521-01
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D150-8 (3-Phase) Materials and specifications are subject to change without notice.

Generator Set Technical Data — 1800 rpm/60 Hz Standby Prime
= —— - e : _37'5.:.

{ Power Rating
Lubricating System

Type: full prassure

Ol filter: spin-on, full fiow

Oil cooter: watergoofed

Qil type required: APl CH4/Cl4

Total oil capacity

Engine Electrical System
Voltage/ground: 12/negative
Battery charging generator ampere rating amps 1c0 100

“Cool m

Air Requirements

Cambustion air flow m¥/min cfm 129 456 126 445
Maximum air cleaner restriction kPa in H,Q 5 20 5 20
Radiator cooling air {zero restriction} m?/min cfm 327 11,548 327 11,548
Generator cooling air mP/min cfm 26.4 923 26.4 923
Allowable air flow restriction (after radiator) kPa in H,0O 0.12 0.50 0.12 0.50
Cooling airflow (@ rated speed)

Rate with restriction m¥min cfm 317 11,195 317 11,195

{without attenuation} at 1 m {3 ft} dB{A)} 97.3 97.3

Generator Technical Data 2777480V 266/460V 127/220v ]gggggg 347/600V

Standby
Prime

.‘X(I‘ :

83.1

Time Constants:

* dB{A] lavels are for guidanca only
** With PMG Excited Option AVR12

LEHES521-01 6
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DIESEL
GENERATOR SETS

CATERPILLAR

Picture shown may not
raflect actual package

FEATURES
GENERATOR SET

¢ Complete system designed and built
at 1ISO 80071:2000 certified facilities

¢ Factory tested to design specifications
at full load conditions

ENGINE

® (Gavernor, electronic

e Flectrical system, 12 VDC

e Cartridge type filters

* Battery rack and cables

@ Coolant and lube drains piped to edge of base

GENERATOR
e Insulation system, class H
¢ Drip proof generator air intake (NEMA 2, IP23)

¢ Electrical design in accordance with BS5000
Part 99, EN61000-6, IEC60034-1, NEMA MG-1.33

CONTROL SYSTEM
e EMCP 3.1 digital control panel

* Vibration isolated NEMA 1 enclosure with
lockable hinged door

¢ DC and AC wiring harnesses

MOUNTING ARRANGEMENT

o Heavy-duty fabricated steel base with
lifting points

¢ Anti-vibration pads to ensure vibration isolation

* Camplete OSHA guarding

® Stub-up pipe ready for connection to silencer
pipewaork

¢ Flexible fuel lines to base with NPT connections

LEHEG275-D5

175 kW
157.5 kW

STANDBY
PRIME
60 Hz

Standby Prime
Model kW {kVA}

CbazsaEss o SNTE2IBE

*Tier 3 EPA Approved, Emissions Certified

COOLING SYSTEM

¢ Radiator and cooling fan complete with
protective guards

¢ Standard ambient temperatures up to 50° C
{122°F)

CIRCUIT BREAKER

o UL/CSA listed

¢ 3-poie with solid neutral

e NEMA 1 steel enclosure, vibration isolated

o Electrical stub-up area directly below circuit
breaker

AUTOMATIC VOETAGE REGULATOR

* Voltage within £ 0.5% 3-phase at steady state
from no load to full load

* Provides fast recovery from transient load changes

EQUIPMENT FINISH

o All electroplated hardware

* Anticorrosive paint protection

* High gloss polyurethane paint for durability
and scuff resistance

QUALITY STANDARDS

« B54999, BS5000, BS5514, ENG1000-6, IECG0034,
NEMA MG-1.33, NFPA 110 {(with optional
equipment)

DOCUMENTATION

= Operation and maintenance manuals provided

* Wiring diagrams included

WARRANTY

» All equipment carries full manufacturer’s
warranty.




STANDBY 175 kW .

PRINE 157.5 kW CATERPILLAR
Z

OPTIONAL EQUIPMENT*

ENCLOSURE MOUNTING ACCESSORIES

¢ B Series weather protective enciosure {(includes
internal silencer system)

e Sound attenuated enclosure {includes internal
silencer system)
— Single point lift
— Panel viewing window
— External emergency stop pushbutton

SILENCER SYSTEM -~ OPEN UNIT
e Lavel 1silencer

e | avel 2 silencer

¢ Level 3 silencer

e Mounting kit

¢ Through-wall installation kits

ENGINE

& Battery heater

e Lube oil drain pump

s High fube oil temperature shutdown
¢ Lube oil sump heater

CIRCUIT BREAKER
e Auxiliary volifree contacts
® Shunt trip

GENERATOR

» Anii-condensation heater

¢ Permanent magnet generator
e AREP excitation system

CONTROL SYSTEM
e EMCP 3.2 digital control panel

LEHEE275-05

° Seismic {(Zone 4) vibration isolators

FUEL SYSTEM

® UL listed closed top-diked skid-mounted fuel
tank base {12/24-hour capacity) with fuel alarm
{low level/leak detected)

e Critical high fuel alarm

® Critical low fuel level shutdown

COOLING SYSTEM

e Coolant heater

* Low coolant temperature alarm
¢ [ ow coolant level shutdown

* Radiator transition flange

REMOTE ANNUNCIATORS

¢ 168-channel remote annunciator panel
{supplied loose}

MISCELLANEOUS ACCESSORIES

* Tooalkit

* Additional operator's manual pack
¢ Special enclosure color

e UL listing

e CSA certification

¢ French or Spanish language labels

EXTENDED SERVICE CONTRACTS

» Extended Service Coverage available

* Some options may not be available on all models.
Not all options are listed.



STANDBY 175 kW
g gIHM E 157.5 kW EA?ERPEHAH
Zz

GENERATOR SET DIMENSIONS AND WEIGHTS

— ]

T3
253 o

[a]

©

S

A

Model Height mm lin) | Weight kg {Ib]** Note: General configuration not
.......... T e B to be used for installation.
Di175-2 ©01628{64): T 1 1604HB536) 1 See specific dimensional

drawings for detail.

**Includes oil and coolant

Materials and spacifications are subject to change without notice.

LEHEGZ75-05
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w CATERPILLAR

SPECIFICATIONS

GENERATOR

Voltage Regulation..........see.. 20.5% 3-phase at steady state
from no Inad to full load

Frequency +0.25% for constant load,

no load to full load
Waveform Distortion .. THD <4%, at no load
Radig Interferenta . ienneeens Ccrmphanc:e with EN61000-6
Telephone Interference. - ...TIF <50, THF <2%
Overspeed LiMit . e o .-2250 rpm
Instlation ... Ciass H
Temperature Rise ......evveeeee- ... Within Class H limits
Available VOHEGES .ceceeeeeceeren, 2777480, 2667460, 120/240,

127/220, 120/208, 347/600

DEration ieerenrreeerssmasssn e Consuk factory or Specsizer
Ratings ......ccvoceemmnrersnreennannnne, At 30° C (B6° F), 152.4 m (500 ft],
80% humidity, 0.8 pf {3-Phase)

ENGINE
MENUTACEUMEE e s s s s st er e ste e Caterpillar
Type e -Cyele
Bore — mm {in) covceecenneeinnninnsinsesssssssens 105 0{4.13)
Stroke — mm {in) 127.0 (5.0)
Governor Typa . Electronic
Class. et e G2
Piston Speed — m/secf {t/zec) 7.62 (25.0)
Engine speed — rpm.. . 18040

Dry, replaceab[e paper

Air Cleaner Type..
element type with restriction indicator

RATING DEFINITIONS

Standby — Applicable for supplying continuous electrical
power {at variable load) in the event of a utility power
faflure. No overioad is permitted on these ratings.

The generator is peak rated (as defined in 1S08528-3).

LEHEBZ75-05

P175.2 — C6.6 ACERT

Aspiration ATAAC
Cyliner Configuration ...uauiiosewenimimeeesseesssses in-line
Displacement — L{in). .. 6.6 {402.7)
Compression ratio ., . 16.3:1
Maximum Power at rated rprn — RW (hp]

Standby... ereermrrsesnrrantenrrrtasrenas 204.3 (273.9}

Prime .. 185.7 (249.0}
BMEP — kF’a (p5|)

Standby..... reresesnaenseseraan 2065 {299.5)

Prime [ 1877 {272.2)
Regenerative power — kW {hp}... « 149 {19.9)

CONTROL PANEL

Heavy duty sheet steel enclosure with lockable hinged door
Vibration isolated frem generating set
LCD display

AC metering

DC metering

Fail to start shutdown

Low oil pressure shutdown

High engine temperature

Low/high battery voltage
Underspeed/overspeed

Loss of engine speed detection

2 spare fault channels

20 event fault log

2 LED status indicators

Lockdown emergency stop push button

® 0 8 O F * " " SO 8 B P e

Prime — Applicable for supplying continuous electrical
power {at variable load) in lieu of commercially purchased
power. There is no limitation to the annuat hours of
operation and the generator set can supply 10 percent
overtoad power for 1 hour in 12 hours.
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CATERPILLAR

D175-2 (3-Phase)

Materials and specifications aze subjeet to change without notice.

Generator Set Technical Data — 1800 rpm/60 Hz

Standby Prime

i Power; i

15750 1969

Lubricating Syste
Type: Full Pressure

Qil Filter: Spin-0n, Full Flow

0Oil Cooler: Watercooled

Oil Type Required: APt CH-14; API-C15
Total Oil Capacity

Engine Electrical System
Voltage/Ground: 12V/Ground
Battery Charging Generatar Ampere Rating

100 101

Combustion Air Flow

Maximum Air Cleaner Restriction

Radiatar Cooling Air {zero restriction}
Generator Cooling Air

Allowable Air Flow Restriction (after radiator)
Cooling Airflow {@ rated speed)

cfm 126 445 12.3 434.4
in H:0 8 32 8 32

cfm 30 15,171 30 15,171

cfm 30.6 1,081 30.6 1,081
in H:O 0.12 0.5 0.12 0.5

Generator Set Noise Rating**
{Without Attenuation} at 1 m (3 ft)

dB(A)

100.6 100.6

Generator Technical Data 2771480V

266/460V

120/240V

1217220V 120/208Y

347/600V

RE

Standby
Prime

Time Constants: 100 ms

t'se

10 ms 2865 ms

*Three phase power rating
**dBA levels are for gufdance only
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