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ALL WORK, MATERIALS AND METHODS USED SHALL CONFORM TO MEP COMPONENT ANCHORAGE NOTE.
ALL WORK SHALL CONFORM WITH ALL APPLICABLE LOCAL, STATE, AND NATIONAL CODES.

PIPE HANGERS AND SUPPORTS SHALL BE SUPERSTRUT OR EQUAL INCLUDING CHANNEL, HANGERS, STRAPS,
ISOLATORS, INSULATION, SHAW PIPE SHIELDS, INC., PORTABLE PIPE HANGERS, INC.

PATCH EXISTING AND NEW OPENINGS SO FINISH PROFILES, FIXTURES, ETC. MATCH ADJACENT UNDISTURBED
WORK.

ALL DIMENSIONS ARE APPROXIMATE. THE DRAWINGS ARE DIAGRAMMATIC TO THE EXTENT THAT ALL
FITTINGS, OFFSETS, ETC. ARE NOT SHOWN. THESE DRAWINGS ARE FOR THE GUIDANCE OF THE
CONTRACTOR.  CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD FOR FABRICATION OF THE
PIPING, PENETRATIONS, CONDUIT, WIRING, AND ALL COMPONENTS INTO A COMPLETE AND OPERABLE
SYSTEM.

ALL WORK MUST BE SCHEDULED WITH THE PROJECT MANAGER TO MINIMIZE DISTURBANCE OF NORMAL
ACTIVITIES.  COORDINATE WORK WITH PROJECT MANAGER.

WHERE DISCREPANCIES OCCUR BETWEEN THE PLANS AND SPECIFICATIONS CONTRACTOR SHALL NOTIFY
OWNER OF ANY DISCREPANCIES IN WRITING. ANY ADJUSTMENT OF THE CONTRACT DOCUMENTS WITHOUT A
DETERMINATION BY THE OWNER SHALL BE AT THE CONTRACTOR'S OWN RISK AND EXPENSE. THE MOST
STRINGENT REQUIREMENTS SHALL APPLY AS DETERMINED BY THE OWNER.

CONTRACTOR SHALL PERFORM ALL WORK IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.

THE INTENT OF THESE DRAWINGS AND SPECIFICATIONS IS THAT THE WORK OF THE ALTERATION,
REHABILITATION OR RECONSTRUCTION IS TO BE IN ACCORDANCE WITH TITLE 24, CALIFORNIA CODE OF
REGULATIONS.  SHOULD ANY EXISTING CONDITIONS SUCH AS DETERIORATION OR NONCOMPLYING
CONSTRUCTION BE DISCOVERED WHICH IS NOT COVERED IN THE CONTRACT DOCUMENTS WHEREIN THE
FINISHED WORK WILL NOT COMPLY WITH TITLE 24, CALIFORNIA CODE OF REGULATIONS, A CONSTRUCTION
CHANGE DOCUMENT, OR A SEPARATE SET OF PLANS AND SPECIFICATIONS, DETAILING AND SPECIFYING THE
REQUIRED WORK SHALL BE SUBMITTED TO AND APPROVED BY THE ENGINEER AND DSA BEFORE
PROCEEDING WITH THE WORK.

PRIOR TO SUBMITTING PROPOSAL, BIDDER SHALL EXAMINE ALL GENERAL CONSTRUCTION DRAWINGS AND
SHALL HAVE HAD VISITED THE CONSTRUCTION SITE. HE SHALL BE FAMILIAR WITH THE EXISTING
CONDITIONS UNDER WHICH HE WILL HAVE TO OPERATE AND WHICH WILL IN ANY WAY AFFECT THE WORK
UNDER THIS CONTRACT. NO SUBSEQUENT ALLOWANCE WILL BE MADE IN THIS CONNECTION IN BEHALF OF
THE CONTRACTOR FOR ANY ERROR OR NEGLIGENCE ON HIS PART.

THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF ALL EXISTING
SURFACES REQUIRING PATCHING, PLASTERING, PAINTING AND/OR OTHER REPAIR DUE TO THE INSTALLATION

OF WORK UNDER THE TERMS OF THIS SPECIFICATION. CLOSE ALL OPENINGS, REPAIR ALL SURFACES,
ETC., AS REQUIRED.

ALL TEMPORARY AND REMODELING WORK SHALL BE CONSIDERED A PART OF THIS CONTRACT AND NO
EXTRA CHARGES WILL BE ALLOWED. THIS SHALL INCLUDE MINOR ITEMS OF MATERIAL OR EQUIPMENT
NECESSARY TO MEET THE REQUIREMENTS AND INTENT OF THE PROJECT.

EXAMINE MECHANICAL & STRUCTURAL DRAWINGS AND SPECIFICATIONS TO DETERMINE THE SEQUENCE OF
CONSTRUCTION THROUGHOUT THE PROJECT, INCLUDING EXISTING, TEMPORARY, REMODELED AND NEW
AREAS.

ALL DEVICES & EQUIPMENT ARE NEW, UNLESS OTHERWISE NOTED.

CONTRACTOR SHALL PROPERLY DISPOSE OF OR RECYCLE DEMOLISHED MATERIALS.

MAINTAIN FIRE RATING OF ALL ASSEMBLIES PENETRATED.

SEAL ALL EXTERIOR PENETRATIONS WATER-TIGHT.

FURNISH AND INSTALL ELECTRICAL PANELS, MTS, ATS, GENERATOR, GENERATOR ANNUNCIATOR,
CAM-LOCK, EMS CONNECTION FROM EQUIPMENT/DEVICES TO EMS PANEL (COORDINATE WITH

COUNTY OF SAN BERNARDINO FOR LOCATION AND REQUIREMENT), NEW WORK PER FLOOR
PLAN.

FURNISH AND INSTALL DIESEL GENERATOR WITH DUAL WALL BELLY TANK AND LEAK SENSOR,
CONCRETE CONTAINMENT PAD WITH DRAIN VALVE AND FULL TANK OF FUEL SHALL BE
PROVIDED.

CONTRACTOR SHALL BE RESPONSIBLE TO APPLY AND OBTAIN APPROVAL FROM AQMD FOR THE
NEW GENERATOR.

FURNISH AND INSTALL ALL ELECTRICAL CONNECTION, COMPONENTS, DEVICES AND EQUIPMENT
PER FLOOR PLAN.

FURNISH AND INSTALL POWER CONNECTION TO HVAC UNITS.

ALL PERMIT FEES SHALL BE CONTRACTOR’S RESPONSIBILITY.

ARCHITECTURAL/ MECHANICAL STRUCTURAL ENGINEER
ELECTRICAL/ PLUMBING

SALAS O’BRIEN BRANDOW & JOHNSTON

3700 S. SUSAN STREET, STE 150 700 S. FLOWER ST #1800
SANTA ANA, CALIFORNIA 92704 LOS ANGELES, CALIFORNIA 90017
TEL (949) 517-4900 TEL (213) 596-4500

FAX (408) 297-2995 FAX (213) 596—4599

APPLICABLE CODES

UNLESS OTHERWISE INDICATED OR SPECIFIED, PERFORM THE WORK IN CONFORMANCE WITH THE

LATEST EDITIONS OF ALL APPLICABLE REGULATORY REQUIREMENTS, INCLUDING, BUT NOT LIMITED TO,

THE FOLLOWING:

1.

CALIFORNIA BUILDING STANDARDS ADMINISTRATIVE CODE (PART 1, TITLE 24): 2019

)
SAN b

RNARDING

2. CALIFORNIA BUILDING CODE (PART 2, TITLE 24): 2018 IBC WITH 2019 CA AMENDMENTS
3. CALIFORNIA ELECTRICAL CODE (PART 3, TITLE 24): 2017 NEC WITH 2019 CA AMENDMENTS
4. CALIFORNIA MECHANICAL CODE (PART 4, TITLE 24): 2018 UMC WITH 2019 CA AMENDMENTS
5. CALIFORNIA PLUMBING CODE (PART 5, TITLE 24) 2018 UPC WITH 2019 CA AMENDMENTS
6. CALIFORNIA ENERGY CODE (PART 6, TITLE 24): 2019
7. CALIFORNIA HISTORICAL BUILDING CODE, (PART 8, TITLE 24): 2019
8. CALIFORNIA FIRE CODE (PART 9, TITLE 24): 2018 IFC WITH CA AMENDMENTS
9. CALIFORNIA EXISTING BUILDING CODE (PART 10, TITLE 24): 2019 (2018 INTERNATIONAL
EXISTING BUILDING CODE WITH CA AMENDMENTS)
10. CALIFORNIA GREEN BUILDING STANDARDS CODE OR CAL GREEN (PART 11, TITLE 24): 2019 P ADU A H“_LS
11. CALIFORNIA REFERENCED STANDARDS CODE (PART 12, TITLE 24): 2019 MICROW AVE SITE
12. PUBLIC SAFETY (CCR TITLE 19), STATE FIRE MARSHAL: CURRENT REVISION
13. NFPA 72, NATIONAL FIRE ALARM CODE, 2019 EDITION GENERATOR
14.
DRAWING INDEX —
MARK | DATE | DESCRIPTION
07/24/20] 100% CD SET
SHEET NO. DESCRIPTION
6-0.0 COVER SHEET
F—0.1 ELECTRICAL GENERAL NOTES, SYMBOLS & ABBREVIATIONS
F-0.2 ELECTRICAL SPECIFICATIONS
ED—1.1 ELECTRICAL SITE PLAN — DEMO
E—1.1 ELECTRICAL SITE PLAN — NEW
F—5.1 ELECTRICAL DETAILS
E-7.1 ELECTRICAL SINGLE LINE DIAGRAM
SOBE PROJECT NO: 1901792
DATE: 03/23/20
DRAWN BY: CADD
CHECKED BY: AC
APPROVED BY: AC
SHEET TITLE
COVER SHEET
SCALE: AS NOTED AS NOTED

THIS DRAWING IS 30" X 42" AT FULL SIZE

G-0.0

K:\drawings\County of San Bernardino\ 1901792 Padua Hills Microwave Site Generator\1901792G—0.0.dwg 7/24/2020 4:27 PM Toan Pham



AutoCAD SHX Text
G-0.0

AutoCAD SHX Text
CADD

AutoCAD SHX Text
AC

AutoCAD SHX Text
AC

AutoCAD SHX Text
AS NOTED

AutoCAD SHX Text
COVER SHEET

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
SOBE PROJECT NO:

AutoCAD SHX Text
1" = 30'-0"

AutoCAD SHX Text
20

AutoCAD SHX Text
30

AutoCAD SHX Text
60

AutoCAD SHX Text
90

AutoCAD SHX Text
SHEET TITLE

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
ISSUE

AutoCAD SHX Text
MARK

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
5

AutoCAD SHX Text
1/8" = 1'-0"

AutoCAD SHX Text
15

AutoCAD SHX Text
25

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
2

AutoCAD SHX Text
4

AutoCAD SHX Text
1/4" = 1'-0"

AutoCAD SHX Text
5

AutoCAD SHX Text
10

AutoCAD SHX Text
15

AutoCAD SHX Text
10

AutoCAD SHX Text
1" = 80'-0"

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
150

AutoCAD SHX Text
200

AutoCAD SHX Text
250

AutoCAD SHX Text
20

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
1/2" = 1'-0"

AutoCAD SHX Text
0

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
5

AutoCAD SHX Text
10

AutoCAD SHX Text
4

AutoCAD SHX Text
THIS DRAWING IS 30" X 42" AT FULL SIZE

AutoCAD SHX Text
1901792

AutoCAD SHX Text
07/24/20

AutoCAD SHX Text
100%%% CD SET

AutoCAD SHX Text
5

AutoCAD SHX Text
10

AutoCAD SHX Text
1" = 10'-0"

AutoCAD SHX Text
20

AutoCAD SHX Text
30

AutoCAD SHX Text
THIS DRAWING IS 30" X 42" AT FULL SIZE, 15" X 21" AT HALF SIZE.

AutoCAD SHX Text
2015 BY SALAS O'BRIEN ENGINEERS, INC.

AutoCAD SHX Text
C

AutoCAD SHX Text
K:\drawings\County of San Bernardino\1901792 Padua Hills Microwave Site Generator\1901792G-0.0.dwg 7/24/2020 4:27 PM Toan Pham 7/24/2020 4:27 PM Toan Pham7/24/2020 4:27 PM Toan Pham Toan PhamToan Pham

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
1" = 100'-0"

AutoCAD SHX Text
200

AutoCAD SHX Text
300

AutoCAD SHX Text
250

AutoCAD SHX Text
150

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
PADUA HILLS MICROWAVE SITE GENERATOR

AutoCAD SHX Text
03/23/20

AutoCAD SHX Text
AS NOTED

AutoCAD SHX Text
A

AutoCAD SHX Text
No. E18090

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
R

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
APPLICABLE CODES

AutoCAD SHX Text
PROJECT TEAM

AutoCAD SHX Text
SUMMARY OF WORK

AutoCAD SHX Text
GENERAL NOTES

AutoCAD SHX Text
VICINITY MAP

AutoCAD SHX Text
N

AutoCAD SHX Text
DRAWING INDEX

AutoCAD SHX Text
UNLESS OTHERWISE INDICATED OR SPECIFIED, PERFORM THE WORK IN CONFORMANCE WITH  THE LATEST EDITIONS OF ALL APPLICABLE REGULATORY REQUIREMENTS, INCLUDING, BUT NOT LIMITED TO, THE FOLLOWING: 1. CALIFORNIA BUILDING STANDARDS ADMINISTRATIVE CODE (PART 1, TITLE 24): 2019 CALIFORNIA BUILDING STANDARDS ADMINISTRATIVE CODE (PART 1, TITLE 24): 2019 2. CALIFORNIA BUILDING CODE (PART 2, TITLE 24): 2018 IBC WITH 2019 CA AMENDMENTS CALIFORNIA BUILDING CODE (PART 2, TITLE 24): 2018 IBC WITH 2019 CA AMENDMENTS 3. CALIFORNIA ELECTRICAL CODE (PART 3, TITLE 24): 2017 NEC WITH 2019 CA AMENDMENTS CALIFORNIA ELECTRICAL CODE (PART 3, TITLE 24): 2017 NEC WITH 2019 CA AMENDMENTS 4. CALIFORNIA MECHANICAL CODE (PART 4, TITLE 24): 2018 UMC WITH 2019 CA AMENDMENTS CALIFORNIA MECHANICAL CODE (PART 4, TITLE 24): 2018 UMC WITH 2019 CA AMENDMENTS 5. CALIFORNIA PLUMBING CODE (PART 5, TITLE 24) 2018 UPC WITH 2019 CA AMENDMENTS CALIFORNIA PLUMBING CODE (PART 5, TITLE 24) 2018 UPC WITH 2019 CA AMENDMENTS 6. CALIFORNIA ENERGY CODE (PART 6, TITLE 24): 2019 CALIFORNIA ENERGY CODE (PART 6, TITLE 24): 2019 7. CALIFORNIA HISTORICAL BUILDING CODE, (PART 8, TITLE 24): 2019 CALIFORNIA HISTORICAL BUILDING CODE, (PART 8, TITLE 24): 2019 8. CALIFORNIA FIRE CODE (PART 9, TITLE 24): 2018 IFC WITH CA AMENDMENTS CALIFORNIA FIRE CODE (PART 9, TITLE 24): 2018 IFC WITH CA AMENDMENTS 9. CALIFORNIA EXISTING BUILDING CODE (PART 10, TITLE 24): 2019 (2018 INTERNATIONAL CALIFORNIA EXISTING BUILDING CODE (PART 10, TITLE 24): 2019 (2018 INTERNATIONAL EXISTING BUILDING CODE WITH CA AMENDMENTS) 10. CALIFORNIA GREEN BUILDING STANDARDS CODE OR CAL GREEN (PART 11, TITLE 24): 2019 CALIFORNIA GREEN BUILDING STANDARDS CODE OR CAL GREEN (PART 11, TITLE 24): 2019 11. CALIFORNIA REFERENCED STANDARDS CODE (PART 12, TITLE 24): 2019 CALIFORNIA REFERENCED STANDARDS CODE (PART 12, TITLE 24): 2019 12. PUBLIC SAFETY (CCR TITLE 19), STATE FIRE MARSHAL: CURRENT REVISION PUBLIC SAFETY (CCR TITLE 19), STATE FIRE MARSHAL: CURRENT REVISION 13. NFPA 72, NATIONAL FIRE ALARM CODE, 2019 EDITION NFPA 72, NATIONAL FIRE ALARM CODE, 2019 EDITION 14. 

AutoCAD SHX Text
1. FURNISH AND INSTALL ELECTRICAL PANELS, MTS, ATS, GENERATOR, GENERATOR ANNUNCIATOR, FURNISH AND INSTALL ELECTRICAL PANELS, MTS, ATS, GENERATOR, GENERATOR ANNUNCIATOR, CAM-LOCK, EMS CONNECTION FROM EQUIPMENT/DEVICES TO EMS PANEL (COORDINATE WITH COUNTY OF SAN BERNARDINO FOR LOCATION AND REQUIREMENT), NEW WORK PER FLOOR PLAN.  2. FURNISH AND INSTALL DIESEL GENERATOR WITH DUAL WALL BELLY TANK AND LEAK SENSOR, FURNISH AND INSTALL DIESEL GENERATOR WITH DUAL WALL BELLY TANK AND LEAK SENSOR, CONCRETE CONTAINMENT PAD WITH DRAIN VALVE AND FULL TANK OF FUEL SHALL BE PROVIDED.  3. CONTRACTOR SHALL BE RESPONSIBLE TO APPLY AND OBTAIN APPROVAL FROM AQMD FOR THE CONTRACTOR SHALL BE RESPONSIBLE TO APPLY AND OBTAIN APPROVAL FROM AQMD FOR THE NEW GENERATOR.  4. FURNISH AND INSTALL ALL ELECTRICAL CONNECTION, COMPONENTS, DEVICES AND EQUIPMENT FURNISH AND INSTALL ALL ELECTRICAL CONNECTION, COMPONENTS, DEVICES AND EQUIPMENT PER FLOOR PLAN.  5. FURNISH AND INSTALL POWER CONNECTION TO HVAC UNITS.  FURNISH AND INSTALL POWER CONNECTION TO HVAC UNITS.  6. ALL PERMIT FEES SHALL BE CONTRACTOR'S RESPONSIBILITY. ALL PERMIT FEES SHALL BE CONTRACTOR'S RESPONSIBILITY. 

AutoCAD SHX Text
%%UARCHITECTURAL/ MECHANICAL

AutoCAD SHX Text
3700 S. SUSAN STREET, STE 150

AutoCAD SHX Text
SANTA ANA, CALIFORNIA 92704

AutoCAD SHX Text
SALAS O'BRIEN

AutoCAD SHX Text
%%UELECTRICAL/ PLUMBING

AutoCAD SHX Text
TEL (949) 517-4900

AutoCAD SHX Text
FAX (408) 297-2995

AutoCAD SHX Text
%%USTRUCTURAL ENGINEER

AutoCAD SHX Text
700 S. FLOWER ST #1800

AutoCAD SHX Text
LOS ANGELES, CALIFORNIA 90017

AutoCAD SHX Text
BRANDOW & JOHNSTON

AutoCAD SHX Text
TEL (213) 596-4500

AutoCAD SHX Text
FAX (213) 596-4599

AutoCAD SHX Text
1. ALL WORK, MATERIALS AND METHODS USED SHALL CONFORM TO MEP COMPONENT ANCHORAGE NOTE. ALL WORK, MATERIALS AND METHODS USED SHALL CONFORM TO MEP COMPONENT ANCHORAGE NOTE. 2. ALL WORK SHALL CONFORM WITH ALL APPLICABLE LOCAL, STATE, AND NATIONAL CODES. ALL WORK SHALL CONFORM WITH ALL APPLICABLE LOCAL, STATE, AND NATIONAL CODES. 3. PIPE HANGERS AND SUPPORTS SHALL BE SUPERSTRUT OR EQUAL INCLUDING CHANNEL, HANGERS, STRAPS, PIPE HANGERS AND SUPPORTS SHALL BE SUPERSTRUT OR EQUAL INCLUDING CHANNEL, HANGERS, STRAPS, ISOLATORS, INSULATION, SHAW PIPE SHIELDS, INC., PORTABLE PIPE HANGERS, INC. 4. PATCH EXISTING AND NEW OPENINGS SO FINISH PROFILES, FIXTURES, ETC. MATCH ADJACENT UNDISTURBED PATCH EXISTING AND NEW OPENINGS SO FINISH PROFILES, FIXTURES, ETC. MATCH ADJACENT UNDISTURBED WORK. 5. ALL DIMENSIONS ARE APPROXIMATE.  THE DRAWINGS ARE DIAGRAMMATIC TO THE EXTENT THAT ALL ALL DIMENSIONS ARE APPROXIMATE.  THE DRAWINGS ARE DIAGRAMMATIC TO THE EXTENT THAT ALL FITTINGS, OFFSETS, ETC.  ARE NOT SHOWN.  THESE DRAWINGS ARE FOR THE GUIDANCE OF THE CONTRACTOR.  CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD FOR FABRICATION OF THE PIPING, PENETRATIONS, CONDUIT, WIRING, AND ALL COMPONENTS INTO A COMPLETE AND OPERABLE SYSTEM. 6. ALL WORK MUST BE SCHEDULED WITH THE PROJECT MANAGER TO MINIMIZE DISTURBANCE OF NORMAL ALL WORK MUST BE SCHEDULED WITH THE PROJECT MANAGER TO MINIMIZE DISTURBANCE OF NORMAL ACTIVITIES.  COORDINATE WORK WITH PROJECT MANAGER. 7. WHERE DISCREPANCIES OCCUR BETWEEN THE PLANS AND SPECIFICATIONS CONTRACTOR SHALL NOTIFY WHERE DISCREPANCIES OCCUR BETWEEN THE PLANS AND SPECIFICATIONS CONTRACTOR SHALL NOTIFY OWNER OF ANY DISCREPANCIES IN WRITING.  ANY ADJUSTMENT OF THE CONTRACT DOCUMENTS WITHOUT A DETERMINATION BY THE OWNER SHALL BE AT THE CONTRACTOR'S OWN RISK AND EXPENSE.  THE MOST STRINGENT REQUIREMENTS SHALL APPLY AS DETERMINED BY THE OWNER. 8. CONTRACTOR SHALL PERFORM ALL WORK IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS. CONTRACTOR SHALL PERFORM ALL WORK IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS. 9. THE INTENT OF THESE DRAWINGS AND SPECIFICATIONS IS THAT THE WORK OF THE ALTERATION, THE INTENT OF THESE DRAWINGS AND SPECIFICATIONS IS THAT THE WORK OF THE ALTERATION, REHABILITATION OR RECONSTRUCTION IS TO BE IN ACCORDANCE WITH TITLE 24, CALIFORNIA CODE OF REGULATIONS.  SHOULD ANY EXISTING CONDITIONS SUCH AS DETERIORATION OR NONCOMPLYING CONSTRUCTION BE DISCOVERED WHICH IS NOT COVERED IN THE CONTRACT DOCUMENTS WHEREIN THE FINISHED WORK WILL NOT COMPLY WITH TITLE 24, CALIFORNIA CODE OF REGULATIONS, A CONSTRUCTION CHANGE DOCUMENT, OR A SEPARATE SET OF PLANS AND SPECIFICATIONS, DETAILING AND SPECIFYING THE REQUIRED WORK SHALL BE SUBMITTED TO AND APPROVED BY THE ENGINEER AND DSA BEFORE PROCEEDING WITH THE WORK. 10. PRIOR TO SUBMITTING PROPOSAL, BIDDER SHALL EXAMINE ALL GENERAL CONSTRUCTION DRAWINGS AND PRIOR TO SUBMITTING PROPOSAL, BIDDER SHALL EXAMINE ALL GENERAL CONSTRUCTION DRAWINGS AND SHALL HAVE HAD VISITED THE CONSTRUCTION SITE.  HE SHALL BE FAMILIAR WITH THE EXISTING CONDITIONS UNDER WHICH HE WILL HAVE TO OPERATE AND WHICH WILL IN ANY WAY AFFECT THE WORK UNDER THIS CONTRACT.  NO SUBSEQUENT ALLOWANCE WILL BE MADE IN THIS CONNECTION IN BEHALF OF THE CONTRACTOR FOR ANY ERROR OR NEGLIGENCE ON HIS PART. 11. THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF ALL EXISTING THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF ALL EXISTING SURFACES REQUIRING PATCHING, PLASTERING, PAINTING AND/OR OTHER REPAIR DUE TO THE INSTALLATION OF WORK UNDER THE TERMS OF THIS SPECIFICATION.  CLOSE ALL OPENINGS, REPAIR ALL SURFACES, ETC., AS REQUIRED. 12. ALL TEMPORARY AND REMODELING WORK SHALL BE CONSIDERED A PART OF THIS CONTRACT AND NO ALL TEMPORARY AND REMODELING WORK SHALL BE CONSIDERED A PART OF THIS CONTRACT AND NO EXTRA CHARGES WILL BE ALLOWED.  THIS SHALL INCLUDE MINOR ITEMS OF MATERIAL OR EQUIPMENT NECESSARY TO MEET THE REQUIREMENTS AND INTENT OF THE PROJECT. 13. EXAMINE MECHANICAL & STRUCTURAL DRAWINGS AND SPECIFICATIONS TO DETERMINE THE SEQUENCE OF EXAMINE MECHANICAL & STRUCTURAL DRAWINGS AND SPECIFICATIONS TO DETERMINE THE SEQUENCE OF CONSTRUCTION THROUGHOUT THE PROJECT, INCLUDING EXISTING, TEMPORARY, REMODELED AND NEW AREAS. 14. ALL DEVICES & EQUIPMENT ARE NEW, UNLESS OTHERWISE NOTED. ALL DEVICES & EQUIPMENT ARE NEW, UNLESS OTHERWISE NOTED. 15. CONTRACTOR SHALL PROPERLY DISPOSE OF OR RECYCLE DEMOLISHED MATERIALS. CONTRACTOR SHALL PROPERLY DISPOSE OF OR RECYCLE DEMOLISHED MATERIALS. 16. MAINTAIN FIRE RATING OF ALL ASSEMBLIES PENETRATED. MAINTAIN FIRE RATING OF ALL ASSEMBLIES PENETRATED. 17. SEAL ALL EXTERIOR PENETRATIONS WATER-TIGHT.SEAL ALL EXTERIOR PENETRATIONS WATER-TIGHT.

AutoCAD SHX Text
%%USHEET NO.

AutoCAD SHX Text
%%UDESCRIPTION

AutoCAD SHX Text
G-0.0 COVER SHEET COVER SHEET E-0.1 ELECTRICAL GENERAL NOTES, SYMBOLS & ABBREVIATIONS ELECTRICAL GENERAL NOTES, SYMBOLS & ABBREVIATIONS E-0.2 ELECTRICAL SPECIFICATIONS ELECTRICAL SPECIFICATIONS ED-1.1 ELECTRICAL SITE PLAN - DEMO ELECTRICAL SITE PLAN - DEMO E-1.1 ELECTRICAL SITE PLAN - NEW ELECTRICAL SITE PLAN - NEW E-5.1 ELECTRICAL DETAILS ELECTRICAL DETAILS E-7.1 ELECTRICAL SINGLE LINE DIAGRAM ELECTRICAL SINGLE LINE DIAGRAM 


INC.

AT HALF SIZE. © 2015 BY SALAS O’BRIEN ENGINEERS,

157 X 217

THIS DRAWING IS 30" X 42" AT FULL SIZE,

10

9

8

7

6

.‘—_ o

SAN

P
ARDING

Juki

BERM

SB800MHZ GENERATOR

PROJECTS - SITES LEASE
THRU AMERICAN TOWERS

(WBSE 10.10.0990)
(WBSE 10.10.0992)
(WBSE 10.10.0998)

800MHZ SANDY - NEW GENERATOR
800MHZ PADUA - REPLACEMENT GENERATOR
800MHZ MOUNTAIN PASS - NEW GENERATOR

ALASOBRIEN

| expect a difference |

305 South 11th Street
San Jose, California 95112-2218

877.725.2755 | 877.925.1477 (f)
WWW.SALASOBRIEN.COM

National Strength.
Local Action.

VICINITY MAP -

,]O’_O”

1” —

90

60

10 20 30

0

200 250

100 150

ﬁi‘" W LT i

1
Lin
§ } @
I 1]
S
s
T 1] g
el
H Grass Wal
Wilderme
i 1
WL ifi |
dge
|8 =
| PADUA HILLS«
'''''''''' Ball Mourtsn
a b
A o
2
11 |&
™ ke ] Apple Vallay
[
N -
W H ia ol
i
1 N It o
J ario T ) ]
15
F ek
i jamd Cresthnge darow
FRLAR g
b 13
@
'!l il
Rancho e R
el SO San Bemardino
ol dcamonga F!:-ii'i.lli.! ®
Wesl Coving : Sntar Ormnglor
7 Pomona - nend Rediands
T i 518
I r Chino o)
v Jurdpa Valley
Riverside
G
‘ y MorenoWalley
Chino Hilks P i
Stale Fark N
= Cre
Fullerton WU
Anaheim El Qerritn
(6T 'Ei-.-!
Garden Grove g @ Termesc
Santa Ana = Stiver o T i Homelon
3o = 5 - Terra Cotla
o Irvine

ST

PROJECT AREA -

MOUNTAIN PASS

15

75

PROJECT AREA -
SANDY y ® . e :

!

alls
] =. igh
o
= ¥ Bl ik
L
%
Ea Deard i ‘
[ i Aounta ; !' 1
— Wil ol ey p
‘D hl.L
A anile
il i
ek
|
i
1 Golls Ho iy
tj_’ YRITT ! aFakiar 'y
D —
Li0,
il
| ] '_";‘:] <
-
L3
i Lac w
Arp
[=F i
ufals.
I.
-TH)
i ghe
f s
arne
5Ei |
gt
s =
T rasé
1 (aon|c.@™ ¥
T, 4 4
oA |:.
nars ' I
al f b
I
B il eger Haot
Spf
= Narth et
W Capazon @ ¢
1 |y
loshiy -
pnal Park
Y 11
WAL lacinio i;,; Pair i !
By
1k
Hemel: Valla Vista It San Jacin
Stale Par
R Palm Degen _ [ndin y
1) Mo X o)

_."—l-\_ll
OOy
SAN BERNARIDINC

800MHZ GENERATOR
PROJECTS - SITES LEASE

THRU AMERICAN TOWERS

SANDY (WBSE 10.10.0990)
PADUA (WBSE 10.10.0992)
MOUNTAIN PASS (WBSE 10.10.0998)

ISSUE

MARK | DATE | DESCRIPTION

07/24/20| 100% CD SET

09/03/20| 100% CD SET

SOBE PROJECT NO: 1901792
DATE: 03/23/20
DRAWN BY: CADD
CHECKED BY: AC
APPROVED BY: AC
SHEET TITLE

MASTER COVER SHEET

SCALE: AS NOTED AS NOTED

THIS DRAWING IS 30" X 42" AT FULL SIZE

T-0.0

K:\drawings\County of San Bernardino\1901792 Padua Hills Microwave Site Generator\1901792T—0.0.dwg 2/11/2022 7:40 AM Mario Gobea




INC.

THIS DRAWING IS 30” X 42” AT FULL SIZE, 15" X 21" AT HALF SIZE. © 2015 BY SALAS O’BRIEN ENGINEERS,

9 10

6 7 8

5

4

3

10 15

2 35 4 5

1

0

10

60 90

10 20 30

0

200 250

100 150

50

ELECTRICAL GENERAL NOTES

ELECTRICAL DEMOLITION NOTES

SYMBOLS & ABBREVIATIONS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

CONTRACTOR IS RESPONSIBLE TO OBTAIN A COMPLETE SET OF CONTRACT DOCUMENTS,
ADDENDA, DRAWINGS, AND SPECIFICATIONS. PRIOR TO SUBMITTING PROPOSAL, CONTRACTOR
SHALL EXAMINE ARCHITECTURAL, STRUCTURAL AND MECHANICAL CONSTRUCTION DRAWINGS AND
SPECIFICATIONS AND SHALL HAVE VISITED THE CONSTRUCTION SITE. HE/SHE SHALL BE
FAMILIAR WITH THE EXISTING CONDITIONS UNDER WHICH HE/SHE WILL HAVE TO OPERATE AND
WHICH WILL IN ANY WAY AFFECT THE WORK UNDER THIS CONTRACT. NO SUBSEQUENT
ALLOWANCE WILL BE MADE IN THIS CONNECTION IN BEHALF OF THE CONTRACTOR FOR ANY
ERROR OR NEGLIGENCE ON HIS/HER PART. DETERMINE THE SEQUENCE OF CONSTRUCTION
THROUGHOUT THE PROJECT, INCLUDING TEMPORARY FACILITIES AND CONNECTIONS REQUIRED
FOR THE DURATION OF THE PROJECT.

ALL TEMPORARY CONNECTIONS SHALL BE CONSIDERED PART OF THIS CONTRACT AND NO
EXTRA CHARGES WILL BE ALLOWED. THIS SHALL INCLUDE MINOR ITEMS OF MATERIAL OR
EQUIPMENT NECESSARY TO MEET THE REQUIREMENTS AND INTENT OF THE PROJECT.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SAFETY OF PERSONS AND PROPERTY
AND SHALL PROVIDE INSURANCE COVERAGE AS NECESSARY FOR LIABILITY, PERSONAL, AND
PROPERTY DAMAGE, TO FULLY PROTECT THE OWNER, ARCHITECT, AND ENGINEER FROM ANY
AND ALL CLAIMS RESULTING FROM THIS WORK.

THE CONTRACTOR SHALL PROVIDE TO THE ARCHITECT A CONSTRUCTION SCHEDULE OF ALL
ELECTRICAL WORK. THE CONSTRUCTION SCHEDULE SHALL IDENTIFY ALL SIGNIFICANT
MILESTONES WITH COMPLETION DATES.

THE CONTRACTOR SHALL MAINTAIN RECORD DRAWINGS AT THE PROJECT SITE INDICATING ALL
MODIFICATIONS TO ELECTRICAL SYSTEMS. THE CONTRACTOR SHALL, AT THE CONCLUSION OF
THE PROJECT, PROVIDE A SET OF REPRODUCIBLE (AUTOCAD), ACCURATE AND NEAT
"AS—BUILT” DRAWINGS ACCEPTABLE TO THE ARCHITECT.

THESE DRAWINGS DO NOT REPRESENT THE EXACT LOCATIONS, SIZES OR EXTENT OF UTILITIES
ON SITE. CONTRACTOR SHALL TAKE STANDARD PRECAUTIONS FOR WORK IN EXISTING
FACILITIES.

EXISTING ELECTRICAL WIRING WHICH WILL NOT BE MADE OBSOLETE AND WHICH WILL BE
DISTURBED DUE TO CONSTRUCTION CHANGES REQUIRED BY THIS CONTRACT SHALL BE
RESTORED TO OPERATING CONDITION, AS REQUIRED AND/OR DIRECTED. WHERE REQUIRED,
SHOWN AND/OR DIRECTED, OUTLETS AND CONDUIT RUNS SHALL BE RELOCATED. IN SOME
CASES IT MAY BE NECESSARY TO EXTEND CONDUITS AND PULL IN NEW WIRING OR INSTALL
JUNCTION BOXES AND SPLICE IN NEW WIRING OR REPLACE OLD WIRING WITH NEW.

CERTAIN REMODELING OF ELECTRICAL FACILITIES WILL BE REQUIRED IN THE EXISTING
BUILDING.  EXISTING CONDUIT RUNS ARE GENERALLY NOT SHOWN, ALTHOUGH A FULL
ATTEMPT HAS BEEN MADE TO SHOW SOME EXISTING CONDITIONS, OF WHICH INFORMATION HAS
BEEN TAKEN FROM EXISTING RECORD DRAWINGS AND/OR LIMITED FIELD INVESTIGATIONS. THE
DRAWINGS SHOWING LOCATION OF EXISTING EQUIPMENT, OUTLETS, FIXTURES, ETC., ARE

APPROXIMATE ONLY (CONTRACTOR TO FIELD VERIFY).

ALL ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED AND
LABELED BY A NATIONALLY RECOGNIZED TESTING LABORATORY AND SHALL BE INSTALLED AS
PER LISTING OR LABELING (IE. MAXIMUM FUSE SIZE MEANS FUSE PROTECTION IS REQUIRED).

ALL ELECTRICAL EQUIPMENT AND INSTALLATION SHALL COMPLY WITH THE FOLLOWING
REQUIREMENTS:

AMERICAN STANDARD ASSOCIATION (ASA)

AMERICAN NATIONAL STANDARD INSTITUTE (ANSI)

AMERICAN SOCIETY OF TESTING MATERIALS (ASTM)
CALIFORNIA CODE OF REGULATIONS TITLE 24 (CCR)
INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)
INSULATED POWER CABLE ENGINEERS ASSOCIATIONS (IPCEA)
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONS (NEMA)
NATIONAL FIRE PROTECTION AGENCY (NFPA)

ALL LOCAL CODE HAVING JURISDICTION
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CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS, FEES, AND INCIDENTAL COSTS
NECESSARY FOR EXECUTION AND COMPLETION OF ELECTRICAL WORK, INCLUDING ALL CHARGES
BY STATE, COUNTY AND LOCAL GOVERNMENTAL AGENCIES. CONTRACTOR SHALL BE
RESPONSIBLE FOR THE ELECTRICAL UTILITY SYSTEM SHUT-DOWNS AND START-UP.
CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION REQUIRED WITH OTHER AGENCIES
AND UTILITY COMPANIES.

CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL CROSSINGS ON NEW UTILITIES WITH
THAT OF EXISTING ON SITE AND IN ADJACENT PROPERTIES. NOTIFY THE ENGINEER
IMMEDIATELY OF ANY DEVIATIONS OR DISCREPANCIES FROM THIS PLAN.

CONTRACTOR SHALL COORDINATE HIS/HER WORK WITH OTHER TRADE ON SITE. ANY COST TO
PERFORM WORK TO ACCOMPLISH SAID COORDINATION WHICH DIFFERS FROM THE WORK AS
SHOWN ON THE DRAWINGS SHALL BE INCURRED BY THE CONTRACTOR. ANY DISCREPANCIES,
AMBIGUITIES OR CONFLICTS SHALL BE BROUGHT TO THE ATTENTION OF THE ARCHITECT
DURING BID TIME FOR CLARIFICATIONS. ANY SUCH CONFLICTS NOT CLARIFIED PRIOR TO BID
SHALL BE SUBJECT TO THE INTERPRETATION OF THE ARCHITECT/ENGINEER AT NO ADDITIONAL
COST TO THE OWNER.

COORDINATE WITH OTHER TRADES AS TO THE EXACT LOCATION OF THEIR RESPECTIVE
EQUIPMENT. PROVIDE POWER AND CONNECTION TO MOTORS AND EQUIPMENT REQUIRING
ELECTRICAL CONNECTIONS AS INDICATED ON ELECTRICAL DRAWINGS AND DRAWINGS OF OTHER
TRADES. CONTRACTOR SHALL REVIEW DRAWINGS OF OTHER TRADES FOR CONTROL DIAGRAMS,
SIZE AND LOCATION OF EQUIPMENT. DISCONNECT SWITCHES, STARTERS, AND CONDUITS FOR
CONTROL WIRING FOR MECHANICAL AND PLUMBING EQUIPMENT SHALL BE PROVIDED BY
ELECTRICAL CONTRACTOR. CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING
MANUFACTURER’'S SHOP DRAWINGS PRIOR TO ROUGHING IN ALL CONDUITS TO THIS
EQUIPMENT.

BEFORE ROUGH-—IN, VERIFY ALL MOUNTING HEIGHTS AND EXACT LOCATIONS FOR ALL
EQUIPMENT, ELECTRICAL CONNECTIONS, STUB—UPS, RECEPTACLES, OUTLETS, CONDUIT RUNS,
ETC. WITH ARCHITECT AND OWNER. PLACE DEVICES LOCATED ABOVE COUNTERS, SHELVING,
ETC. AND IN BATHROOMS SO AS NOT TO CONFLICT WITH EDGES OF WAINSCOTING, COUNTER
SPLASH, SHELVING, ETC. ARCHITECTURAL DRAWINGS SHALL GOVERN. REFER TO ARCHITECTURAL
ELEVATIONS FOR EXACT LOCATIONS OF ELECTRICAL DEVICES

MOUNTING HEIGHTS OF ALL CONTROL DEVICES TO BE USED BY OCCUPANT OF THE ROOM OR
AREA SHALL BE MOUNTED AT THE FOLLOWING HEIGHTS:

RECEPTACLES OUTLETS +18” (TO BOTTOM OF OUTLETS)

TELEPHONE/TV/DATA OUTLETS +18” (TO BOTTOM OF OUTLETS)

LIGHT SWITCHES +44” (TO HIGHEST OPERABLE PART)

OUTLETS ABOVE COUNTER : +44” (TO HIGHEST OPERABLE PART)
MOUNTING HEIGHTS OF ALL DEVICES AND EQUIPMENT ARE FROM FINISHED FLOOR TO
LOCATION OF DEVICE AS NOTED. EQUIPMENT INSTALLED IN LOCATIONS NOT APPROVED BY THE
ARCHITECT SHALL BE RELOCATED AS DIRECTED BY THE ARCHITECT AT NO ADDITIONAL COST
TO THE OWNER.

COORDINATE ALL OQUTLET BOX INSTALLATION WITH ARCHITECTURAL WALL FINISH
SCHEDULES. SPACE BETWEEN FACEPLATE AND DEVICE BOX SHALL NOT EXCEED 1/8".

FOR RENOVATION WORK, THE CONTRACTOR SHALL CONCEAL ALL WORK WHERE POSSIBLE. ALL
EXPOSED RACEWAY AND BOXES IN OCCUPIED AREAS OR ON EXTERIOR WALLS SHALL BE
PAINTED TO MATCH ADJACENT FINISHES.

THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF

ALL EXISTING SURFACES REQUIRING PATCHING, PLASTERING, PAINTING AND/OR OTHER REPAIR
DUE TO THE INSTALLATION OF ELECTRICAL WORK UNDER THE TERMS OF THIS SPECIFICATION.
CLOSE ALL OPENINGS, REPAIR ALL SURFACES, ETC., AS REQUIRED.

SEAL ALL CONDUIT PENETRATIONS THROUGH FIRE RATED WALLS AND CEILINGS. FURNISH AND
INSTALL FIRE RATED BACKBOXES AS REQUIRED, MAINTAINING FIRE RATING OF CEILING OR
WALLS WHERE RECESSED ELECTRIC EQUIPMENT SUCH AS LIGHT FIXTURES, SWITCHES,
RECEPTACLES, PANEL, ETC. ARE INSTALLED IN RATED WALL OR CEILINGS. PENETRATIONS OF
FIRE RATED WALLS, CEILINGS, OR FLOORS SHALL COMPLY WITH CBC CHAPTER 7 (714)
REQUIREMENTS.  CONDUIT PENETRATIONS THAT ARE NOT STUBBED-OUT INSIDE THE WALL
SHALL MEET F AND T RATING. ALL FIRE PROOFING METHODS SHALL BE UL APPROVED.

ALL EXTERIOR EQUIPMENT SHALL BE NEMA 3R RATED. ALL WALL PENETRATIONS TO EXTERIOR

WALLS SHALL BE SEALED WATER TIGHT.

PULLING TAPES: ALL RACEWAY WITHOUT CABLE OR WIRE SHALL BE INSTALLED WITH A
MINIMUM 1100 LBS. STRENGTH TEST POLYESTER PULLING TAPE. PULLING TAPES SHALL BE
DETECTABLE MULE-TAPE WITH SEQUENTIAL FOOTAGE MARKING.

RUN NO MORE THAN 3 CURRENT CARRYING CONDUCTORS IN ANY WIREWAY UNLESS
DE—RATING IS APPROVED BY ENGINEER OR SHOWN ON DRAWINGS.

ALL BRANCH CIRCUIT CONDUCTORS SHALL BE COPPER, #12 AWG MINIMUM, RATED FOR 600V,
THHN/THWN, 75 DEGREE CELSIUS INDOOR (90 DEGREE C OUTDOOR). CONDUCTORS #12 AWG
AND SMALLER SHALL BE SOLID. CONDUCTOR #10 AWG AND LARGER SHALL BE STRANDED.
SYSTEM VOLTAGE SHALL BE IDENTIFIED AS TO VOLTAGE AND PHASE CONNECTIONS BY MEANS
OF COLOR IMPREGNATED INSULATION OR APPROVED COLORED MARKING TAPE.

WHERE MULTI-HOMERUNS ARE INDICATED ON DRAWINGS INDICATING THE SAME CIRCUIT
NUMBER, PROVIDE A JUNCTION BOX ABOVE THE ACCESSIBLE CEILING AND ROUTE ONE SET
OF WIRES TO THE CIRCUIT BREAKER.

REFER TO THE SINGLE LINE DIAGRAM FOR THE CONDUIT AND CONDUCTOR SIZES HOMERUN
TO ELECTRICAL PANELS. CONDUIT RUNS MAY NOT BE SHOWN ON DRAWINGS, BUT ARE PART
OF THIS CONTRACT.

ALL CONDUIT RUNS INCLUDING STRAIGHT FEEDER AND BRANCH CIRCUIT SHALL BE PROVIDED
WITH SUFFICIENT PULL BOXES OR JUNCTION BOXES TO LIMIT THE MAXIMUM LENGTH OF ANY
SINGLE CABLE PULL TO 100 FEET. PULL BOXES SHALL BE SIZED PER CODE OR AS
INDICATED ON DRAWINGS. LOCATIONS SHALL BE DETERMINED IN THE FIELD OR AS INDICATED
ON THE DRAWINGS.

FINAL CONNECTIONS TO ALL EQUIPMENT SHALL BE PER MANUFACTURER’S APPROVED WIRING

DIAGRAMS, DETAILS, AND INSTRUCTIONS. IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO
PROVIDE MATERIAL AND EQUIPMENT COMPATIBLE WITH EQUIPMENT ACTUALLY SUPPLIED.
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DO NOT COMBINE DIFFERENT SYSTEM VOLTAGES AND NORMAL/EMERGENCY SYSTEMS IN SAME

CONDUIT/JUNCTION BOX (EG., 120/208V VS. 277/480V), UNLESS SEPARATION/DIVIDER IS
PROVIDED WITH APPROVAL BY ENGINEER.

ELECTRICAL SYSTEMS SHALL BE INSTALLED FOR FINAL INSPECTIONS. PROVIDE NEUTRAL TEST
AND PROOF OF TORQUE DURING FINAL INSPECTION FOR ALL UNITS. FINAL TERMINATIONS OF
CONDUCTORS TO ELECTRICAL EQUIPMENT AND DEVICES SHALL BE TORQUE WRENCH
TIGHTENED TO THE MANUFACTURER'S RECOMMENDED SPECIFICATION, NO EXCEPTION.

CIRCUIT BREAKER TERMINALS IN SWITCHBOARDS AND LOAD CENTER SHALL BE UL LISTED AND
APPROVED FOR USE WITH COPPER 75 DEGREE CELSIUS CONDUCTORS.

SIZES OF BREAKERS, SWITCHES, FUSES AND FEEDERS ARE BASED ON DESIGNED EQUIPMENT
SIZES. THESE SIZES SHALL BE ADJUSTED TO SATISFY REQUIREMENTS OF ACTUAL INSTALLED
OR SUBSTITUTE EQUIPMENT. UP-SIZING OR DOWNSIZING OF FEEDERS SHALL BE PROVIDED
WITHOUT ADDITIONAL COST TO THE OWNER.

AS REQUIRED ALL OVERSIZED FEEDERS THAT WERE ADJUSTED IN SIZE TO COMPENSATE FOR
VOLTAGE DROP SHALL BE PROVIDED WITH ADAPTER LUGS OR SPLICE BOX. ADAPTER LUGS
SHALL BE PROVIDED IF SIZE IS AVAILABLE. OTHERWISE PROVIDE CABLE SPLICES IN THE
SPLICE BOX TO REDUCE CABLES TO THE MAXIMUM SIZE THAT THE BREAKER LUGS CAN
ACCOMMODATE.

CONTRACTOR SHALL BE RESPONSIBLE FOR ALL SAW—CUTTING, TRENCHING, BACKFILLING,
COMPACTION AND PATCHING OF CONCRETE AND ASPHALT AS REQUIRED TO COMPLETE WORK.
USE EXTREME CAUTION WHEN TRENCHING NEAR EXISTING UNDERGROUND UTILITY LINES.
CONTRACTOR SHALL PROVIDE ALL REQUIRED CUTTING, PATCHING, PAINTING, AND REPAIRS
NECESSARY TO RESTORE DAMAGED SURFACES TO EQUAL OR BETTER THAN ORIGINAL
CONDITIONS EXISTING AT THE START OF WORK.

ALL ELECTRICAL EQUIPMENT SHALL BE BRACED OR ANCHORED TO RESIST HORIZONTAL FORCE
ACTING IN ANY DIRECTION IN ACCORDANCE WITH THE REQUIREMENTS OF THE LATEST EDITION
OF ASCE.

ELECTRICAL METALLIC TUBING (EMT) WITH EMT COMPRESSION FITTINGS SHALL BE ALLOWED
FOR ALL EXTERIOR AND INTERIOR APPLICATIONS. NO MC CABLE IS ALLOWED.

CONNECTIONS TO VIBRATING EQUIPMENT (MOTOR, TRANSFORMER ENCLOSURE, ETC.) AND
SEISMIC SEPARATIONS SHALL BE PROVIDED WITH LIQUID-TIGHT FLEXIBLE STEEL CONDUIT WITH
WATERTIGHT CONNECTORS. MAXIMUM LENGTH OF CONDUIT SHALL BE SIX FEET, UNLESS
OTHERWISE NOTED.

POLYVINYL CHLORIDE (PVC) SCHEDULE 40 MAY BE INSTALLED BENEATH SLAB AND
UNDERGROUND INSTALLATION. INSTALL PVC COATED RIGID STEEL CONDUIT FOR TRANSITION
FROM UNDERGROUND TO ABOVE GRADE INSTALLATION.

CONTRACTOR SHALL PROVIDE TERMINATIONS FOR ALL DATA/VOICE CABLES INDICATED AT
OUTLET LOCATIONS INDICATED ON DRAWINGS.

CONTRACTOR SHALL PROVIDE AND INSTALL ACCESS PANELS IN NON—ACCESSIBLE CEILINGS
WHERE REQUIRED TO ACCESS ELECTRICAL EQUIPMENT IN CEILING SPACE. ACCESS DOORS
SHALL HAVE FIRE RATING EQUAL TO THE CEILING ASSEMBLY IN WHICH THEY ARE INSTALLED.

ALL FIRE LIFE SAFETY EQUIPMENT, SUCH AS FIRE ALARM CONTROL PANEL AND REMOTE
POWER SUPPLIES SHALL BE PROVIDED WITH DEDICATED CIRCUITS. IDENTIFY CIRCUIT
DESIGNATION AND PROVIDE PERMANENT LABELING, “FIRE ALARM CIRCUIT” ON ELECTRICAL
PANEL. PROVIDE LOCKABLE CIRCUIT BREAKER.

CONTROL CONDUIT FOR ENERGY/BUILDING MANAGEMENT SYSTEM (E/BMS) SHALL BE
PROVIDED AND INSTALLED BY ELECTRICAL CONTRACTOR.

ROUTE CONDUIT PARALLEL AND PERPENDICULAR TO WALLS AND ADJACENT PIPING. ARRANGE
CONDUIT TO MAINTAIN HEADROOM AND TO PRESENT A NEAT APPEARANCE.

WHEN A DISCREPANCY IN QUANTITY OR SIZE OF CONDUIT, WIRE, EQUIPMENT, CIRCUIT
BREAKERS, ETC., ARISES ON THE DRAWINGS OR SPECIFICATIONS, CONTRACTOR SHALL BE
RESPONSIBLE FOR PROVIDING AND INSTALLING ALL MATERIAL REQUIRED BY THE MOST
STRINGENT CONDITIONS NOTED ON THE DRAWINGS OR IN THE SPECIFICATIONS TO PROVIDE A
COMPLETE AND OPERABLE SYSTEM, OR AS DIRECTED BY ENGINEER.

FOR SMALL AC MOTORS NOT HAVING BUILT—IN THERMAL OVERLOAD PROTECTION, PROVIDE
MANUAL MOTOR STARTERS WITH OVERLOAD HEATER ELEMENTS SIZED PER MANUFACTURER'S
RECOMMENDATION. FOR SMALL AC MOTORS WITH BUILT—IN THERMAL OVERLOAD PROTECTION,
PROVIDE A HORSEPOWER RATED TOGGLE DISCONNECT SWITCH.

DISCONNECT SAFETY SWITCHES SHALL BE HEAVY DUTY AND BE RATED FOR THE NUMBER OF
POLES, VOLTAGE, CURRENT AND HORSEPOWER RATING AS REQUIRED. PROVIDE FUSE
PROTECTION BASED ON THE MOTOR NAMEPLATE RATINGS.

PROVIDE PERMANENT IDENTIFICATION (NAMEPLATES, FED FROM, VOLTAGE, # OF PHASES,
AMPERAGE) AND UPDATED PANEL SCHEDULE FOR ALL ELECTRICAL PANELS, SWITCHBOARDS,
MOTOR CONTROL CENTERS, DISCONNECT SWITCHES, TRANSFORMERS, TERMINAL CABINETS, ETC.

ELECTRICAL CONTRACTOR IS RESPONSIBLE TO VERIFY TYPE OF CEILING SYSTEMS AND TO
FURNISH APPROVED LIGHTING FIXTURES OF THE TYPE REQUIRED FOR MOUNTING IN SUBJECT
CEILING. PROVIDE ALL NECESSARY MOUNTING KIT/HARDWARE TO PROVIDE A COMPLETE
WORKING LIGHTING SYSTEM.

ALL FINAL ELECTRICAL CONNECTIONS TO OWNER FURNISHED EQUIPMENT SHALL BE MADE BY
THE ELECTRICAL CONTRACTOR.

ALL SPLICES AND TERMINALS SHALL BE COMPRESSION TYPE, OF SEAMLESS PURE COPPER,
TIN PLATED, LONG BARREL, INSPECTION WINDOW, TERMINALS WITH TWO—HOLE PAD (WITH
NEMA DRILLING). CLEAN ALL SURFACES AND INSTALL WITH OXIDE INHIBITING COMPOUND
BURNDY PENETROX—E OR EQUAL. APPLY COMPOUND BETWEEN BUS BAR AND LUG PAD AND
BETWEEN CONDUCTOR AND LUG BARREL. INSTALL COMPRESSION CONNECTORS WITH A FULLY
CIRCUMFERENTIAL COMPRESSION DIE BURNDY HYPRESS OR EQUAL.

LABEL ALL CONDUIT WHERE IT BEGINS, AND WHERE IT TERMINATES INTO A BOX, PANEL,
DEVICE, LOAD, OR DISCONNECT. CONDUIT SHALL BE LABELED EVERY 30 FEET OR LESS.
CONDUIT SHALL BE LABELED WHERE IT PENETRATES ANY WALL OR FLOOR. LABEL SHALL BE
PERMANENT PRINTED LABELS (DESCRIBING SOURCE, CIRCUIT, AND LOAD) LEGIBLE FROM
FLOOR WHERE POSSIBLE (STANDING POSITION).

CONTRACTOR’S FAILURE TO ORDER OR RELEASE ORDER FOR MATERIALS AND/OR EQUIPMENT
WILL NOT BE ACCEPTED AS A REASON TO SUBSTITUTE ALTERNATE MATERIALS, EQUIPMENT OR
INSTALLATION METHODS.

PROVIDE ARC—FLASH HAZARD WARNING LABELS ON ALL AFFECTED ELECTRICAL EQUIPMENT,
INCLUDING SWITCHBOARDS, PANEL BOARDS, INDUSTRIAL CONTROL PANELS, METER SOCKET
ENCLOSURES, AND MOTOR CONTROL CENTERS. MARKING SHALL BE LOCATED SO AS TO BE
CLEARLY VISIBLE TO QUALIFIED PERSONS. LABEL SHALL BE FACTORY PRE—-PRINTED OR
MACHINE—PRINTED SELF—ADHESIVE VINYL MATERIAL; UV, CHEMICAL, WATER, HEAT AND
ABRASION RESISTANT; PRODUCED USING MATERIALS RECOGNIZED BY UL 969. MINIMUM SIZE:
3.5 BY 5 INCHES.

UNLESS OTHERWISE NOTED, ARRANGE, PAY FOR, COORDINATE AND PROVIDE ALL PERMITS
NECESSARY FOR A COMPLETE AND OPERABLE SYSTEM.

1. ELECTRICAL CONTRACTOR IS RESPONSIBLE TO DISCONNECT AND REMOVE ALL EXISTING
ELECTRICAL EQUIPMENT AFFECTED BY THE PROJECT. THIS INCLUDES REROUTING OR THE
EXTENSION OF EXISTING CONDUIT AND FEEDER WHERE NECESSARY TO MAINTAIN OPERATIONAL
OF ANY EXISTING EQUIPMENT.

2. WHERE EXISTING CONDUIT IS TO BE ABANDONED OR DEMOLISHED, THE CONDUIT SHALL BE
REMOVED IF IT IS EXPOSED, IN A CRAWL SPACE OR IN AN ACCESSIBLE CEILING.
ABANDONED OR DEMOLISHED CONDUIT FEEDS UP THROUGH THE FLOOR SHALL BE CUT OFF
AND PLUGGED FLUSH WITH THE FLOOR.

3. EXISTING CIRCUITS WHICH ARE REMOVED AND NOT REUSED SHALL BE IDENTIFIED ON THE
PANEL SCHEDULE AS “SPARE”.

4. ELECTRICAL CONTRACTOR SHALL COORDINATE WITH THE OWNER PRIOR TO REMOVAL OF
EXISTING ELECTRICAL EQUIPMENT AND TURN OVER REMOVED EQUIPMENT THAT THE OWNER
REQUESTS IN AN “AS—FOUND” CONDITION.

5. ALL DEMOLITION WORK SHOWN, IF ANY, WAS PREPARED FOR THE CONVENIENCE OF THE
CONTRACTOR. NO REPRESENTATION HAS BEEN MADE THAT ALL ITEMS THAT MAY REQUIRE
DEMOLITION HAVE BEEN SHOWN. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO
CAREFULLY EXAMINE THE SITE AND THE CONTRACT DOCUMENTS AND TO PERFORM ALL
DEMOLITION AND RECONSTRUCTION WHICH MAY BE REQUIRED FOR THE PROPER EXECUTION
AND COMPLETION OF THE WORK.

6. WHEN CALLED FOR, OR SCOPE OF WORK REQUIRES ELECTRICAL EQUIPMENT TO BE REMOVED,
ALL CONDUIT, WIRE, BOXES, HANGERS, ETC. SHALL BE REMOVED COMPLETELY. ALL
OPENINGS SHALL BE PATCHED, SEALED AND PAINTED TO MATCH THE ADJACENT FINISH.

ELECTRICAL SCOPE OF WORK

1. FURNISH AND INSTALL ELECTRICAL PANELS, MTS, ATS, GENERATOR, GENERATOR ANNUNCIATOR,
CAM—LOCK, EMS CONNECTION FROM EQUIPMENT/DEVICES TO EMS PANEL (COORDINATE WITH

COUNTY OF SAN BERNARDINO FOR LOCATION AND REQUIREMENT), NEW WORK PER FLOOR
PLAN.

2. FURNISH AND INSTALL DIESEL GENERATOR WITH DUAL WALL BELLY TANK AND LEAK SENSOR,
CONCRETE PAD AND FULL TANK OF FUEL SHALL BE PROVIDED.

3. CONTRACTOR SHALL BE RESPONSIBLE TO APPLY AND OBTAIN APPROVAL FROM AQMD FOR
THE NEW GENERATOR.

4. FURNISH AND INSTALL ALL ELECTRICAL CONNECTION, COMPONENTS, DEVICES AND EQUIPMENT
PER FLOOR PLAN.

5. ALL PERMIT FEES SHALL BE CONTRACTOR'S RESPONSIBILITY.

**  GENERAC GENERATOR AND GE ATS WERE USED AS BASIS OF DESIGN. CONTRACTOR SHALL
SUBMIT PRODUCTS PER BOD OR APPROVED EQUAL BY COUNTY AND EEOR. ANY SUBSTITUTION
PRODUCTS SHALL MATCH ALL SPECIFICATION AND PHYSICAL REQUIREMENT. CONTRACTOR IS
RESPONSIBLE TO PROVIDE REVISED STRUCTURAL DESIGN, ELECTRICAL DESIGN AND MECHANICAL
DESIGN AS REQUIRED.
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1. CONTRACTOR IS RESPONSIBLE TO OBTAIN A COMPLETE SET OF CONTRACT DOCUMENTS, CONTRACTOR IS RESPONSIBLE TO OBTAIN A COMPLETE SET OF CONTRACT DOCUMENTS, ADDENDA, DRAWINGS, AND SPECIFICATIONS. PRIOR TO SUBMITTING PROPOSAL, CONTRACTOR SHALL EXAMINE ARCHITECTURAL, STRUCTURAL AND MECHANICAL CONSTRUCTION DRAWINGS AND SPECIFICATIONS AND SHALL HAVE VISITED THE CONSTRUCTION SITE.  HE/SHE SHALL BE FAMILIAR WITH THE EXISTING CONDITIONS UNDER WHICH HE/SHE WILL HAVE TO OPERATE AND WHICH WILL IN ANY WAY AFFECT THE WORK UNDER THIS CONTRACT.  NO SUBSEQUENT ALLOWANCE WILL BE MADE IN THIS CONNECTION IN BEHALF OF THE CONTRACTOR FOR ANY ERROR OR NEGLIGENCE ON HIS/HER PART.  DETERMINE THE SEQUENCE OF CONSTRUCTION THROUGHOUT THE PROJECT, INCLUDING TEMPORARY FACILITIES AND CONNECTIONS REQUIRED FOR THE DURATION OF THE PROJECT. 2. ALL TEMPORARY CONNECTIONS SHALL BE CONSIDERED PART OF THIS CONTRACT AND NO ALL TEMPORARY CONNECTIONS SHALL BE CONSIDERED PART OF THIS CONTRACT AND NO EXTRA CHARGES WILL BE ALLOWED.  THIS SHALL INCLUDE MINOR ITEMS OF MATERIAL OR EQUIPMENT NECESSARY TO MEET THE REQUIREMENTS AND INTENT OF THE PROJECT.   3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SAFETY OF PERSONS AND PROPERTY THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SAFETY OF PERSONS AND PROPERTY AND SHALL PROVIDE INSURANCE COVERAGE AS NECESSARY FOR LIABILITY, PERSONAL, AND PROPERTY DAMAGE, TO FULLY PROTECT THE OWNER, ARCHITECT, AND ENGINEER FROM ANY AND ALL CLAIMS RESULTING FROM THIS WORK. 4. THE CONTRACTOR SHALL PROVIDE TO THE ARCHITECT A CONSTRUCTION SCHEDULE OF ALL THE CONTRACTOR SHALL PROVIDE TO THE ARCHITECT A CONSTRUCTION SCHEDULE OF ALL ELECTRICAL WORK. THE CONSTRUCTION SCHEDULE SHALL IDENTIFY ALL SIGNIFICANT MILESTONES WITH COMPLETION DATES. 5. THE CONTRACTOR SHALL MAINTAIN RECORD DRAWINGS AT THE PROJECT SITE INDICATING ALL THE CONTRACTOR SHALL MAINTAIN RECORD DRAWINGS AT THE PROJECT SITE INDICATING ALL MODIFICATIONS TO ELECTRICAL SYSTEMS. THE CONTRACTOR SHALL, AT THE CONCLUSION OF THE PROJECT, PROVIDE A SET OF REPRODUCIBLE (AUTOCAD), ACCURATE AND NEAT "AS-BUILT" DRAWINGS ACCEPTABLE TO THE ARCHITECT. 6. THESE DRAWINGS DO NOT REPRESENT THE EXACT LOCATIONS, SIZES OR EXTENT OF UTILITIES THESE DRAWINGS DO NOT REPRESENT THE EXACT LOCATIONS, SIZES OR EXTENT OF UTILITIES ON SITE. CONTRACTOR SHALL TAKE STANDARD PRECAUTIONS FOR WORK IN EXISTING FACILITIES.  7. EXISTING ELECTRICAL WIRING WHICH WILL NOT BE MADE OBSOLETE AND WHICH WILL BE EXISTING ELECTRICAL WIRING WHICH WILL NOT BE MADE OBSOLETE AND WHICH WILL BE DISTURBED DUE TO CONSTRUCTION CHANGES REQUIRED BY THIS CONTRACT SHALL BE RESTORED TO OPERATING CONDITION, AS REQUIRED AND/OR DIRECTED.  WHERE REQUIRED, SHOWN AND/OR DIRECTED, OUTLETS AND CONDUIT RUNS SHALL BE RELOCATED.  IN SOME CASES IT MAY BE NECESSARY TO EXTEND CONDUITS AND PULL IN NEW WIRING OR INSTALL JUNCTION BOXES AND SPLICE IN NEW WIRING OR REPLACE OLD WIRING WITH NEW. 8. CERTAIN REMODELING OF ELECTRICAL FACILITIES WILL BE REQUIRED IN THE EXISTING CERTAIN REMODELING OF ELECTRICAL FACILITIES WILL BE REQUIRED IN THE EXISTING BUILDING.  EXISTING CONDUIT RUNS ARE GENERALLY NOT SHOWN, ALTHOUGH A FULL ATTEMPT HAS BEEN MADE TO SHOW SOME EXISTING CONDITIONS, OF WHICH INFORMATION HAS BEEN TAKEN FROM EXISTING RECORD DRAWINGS AND/OR LIMITED FIELD INVESTIGATIONS.  THE DRAWINGS SHOWING LOCATION OF EXISTING EQUIPMENT, OUTLETS, FIXTURES, ETC., ARE APPROXIMATE ONLY (CONTRACTOR TO FIELD VERIFY). 9. ALL ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED AND ALL ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED AND LABELED BY A NATIONALLY RECOGNIZED TESTING LABORATORY AND SHALL BE INSTALLED AS PER LISTING OR LABELING (IE. MAXIMUM FUSE SIZE MEANS FUSE PROTECTION IS REQUIRED). 10. ALL ELECTRICAL EQUIPMENT AND INSTALLATION SHALL COMPLY WITH THE FOLLOWING ALL ELECTRICAL EQUIPMENT AND INSTALLATION SHALL COMPLY WITH THE FOLLOWING REQUIREMENTS: a. AMERICAN STANDARD ASSOCIATION (ASA) AMERICAN STANDARD ASSOCIATION (ASA) b. AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) c. AMERICAN SOCIETY OF TESTING MATERIALS (ASTM) AMERICAN SOCIETY OF TESTING MATERIALS (ASTM) d. CALIFORNIA CODE OF REGULATIONS TITLE 24 (CCR) CALIFORNIA CODE OF REGULATIONS TITLE 24 (CCR) e. INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE) INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE) f. INSULATED POWER CABLE ENGINEERS ASSOCIATIONS (IPCEA) INSULATED POWER CABLE ENGINEERS ASSOCIATIONS (IPCEA) g. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONS (NEMA) NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONS (NEMA) h. NATIONAL FIRE PROTECTION AGENCY (NFPA) NATIONAL FIRE PROTECTION AGENCY (NFPA) i. ALL LOCAL CODE HAVING JURISDICTION ALL LOCAL CODE HAVING JURISDICTION 11. CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS, FEES, AND INCIDENTAL COSTS CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS, FEES, AND INCIDENTAL COSTS NECESSARY FOR EXECUTION AND COMPLETION OF ELECTRICAL WORK, INCLUDING ALL CHARGES BY STATE, COUNTY AND LOCAL GOVERNMENTAL AGENCIES. CONTRACTOR SHALL BE RESPONSIBLE FOR THE ELECTRICAL UTILITY SYSTEM SHUT-DOWNS AND START-UP. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION REQUIRED WITH OTHER AGENCIES AND UTILITY COMPANIES. 12. CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL CROSSINGS ON NEW UTILITIES WITH CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL CROSSINGS ON NEW UTILITIES WITH THAT OF EXISTING ON SITE AND IN ADJACENT PROPERTIES. NOTIFY THE ENGINEER IMMEDIATELY OF ANY DEVIATIONS OR DISCREPANCIES FROM THIS PLAN. 13. CONTRACTOR SHALL COORDINATE HIS/HER WORK WITH OTHER TRADE ON SITE. ANY COST TO CONTRACTOR SHALL COORDINATE HIS/HER WORK WITH OTHER TRADE ON SITE. ANY COST TO PERFORM WORK TO ACCOMPLISH SAID COORDINATION WHICH DIFFERS FROM THE WORK AS SHOWN ON THE DRAWINGS SHALL BE INCURRED BY THE CONTRACTOR. ANY DISCREPANCIES, AMBIGUITIES OR CONFLICTS SHALL BE BROUGHT TO THE ATTENTION OF THE ARCHITECT DURING BID TIME FOR CLARIFICATIONS. ANY SUCH CONFLICTS NOT CLARIFIED PRIOR TO BID SHALL BE SUBJECT TO THE INTERPRETATION OF THE ARCHITECT/ENGINEER AT NO ADDITIONAL COST TO THE OWNER. 14. COORDINATE WITH OTHER TRADES AS TO THE EXACT LOCATION OF THEIR RESPECTIVE COORDINATE WITH OTHER TRADES AS TO THE EXACT LOCATION OF THEIR RESPECTIVE EQUIPMENT. PROVIDE POWER AND CONNECTION TO MOTORS AND EQUIPMENT REQUIRING ELECTRICAL CONNECTIONS AS INDICATED ON ELECTRICAL DRAWINGS AND DRAWINGS OF OTHER TRADES. CONTRACTOR SHALL REVIEW DRAWINGS OF OTHER TRADES FOR CONTROL DIAGRAMS, SIZE AND LOCATION OF EQUIPMENT. DISCONNECT SWITCHES, STARTERS, AND CONDUITS FOR CONTROL WIRING FOR MECHANICAL AND PLUMBING EQUIPMENT SHALL BE PROVIDED BY ELECTRICAL CONTRACTOR. CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING MANUFACTURER'S SHOP DRAWINGS PRIOR TO ROUGHING IN ALL CONDUITS TO THIS EQUIPMENT.  15. BEFORE ROUGH-IN, VERIFY ALL MOUNTING HEIGHTS AND EXACT LOCATIONS FOR ALL BEFORE ROUGH-IN, VERIFY ALL MOUNTING HEIGHTS AND EXACT LOCATIONS FOR ALL EQUIPMENT, ELECTRICAL CONNECTIONS, STUB-UPS, RECEPTACLES, OUTLETS, CONDUIT RUNS, ETC. WITH ARCHITECT AND OWNER. PLACE DEVICES LOCATED ABOVE COUNTERS, SHELVING, ETC. AND IN BATHROOMS SO AS NOT TO CONFLICT WITH EDGES OF WAINSCOTING, COUNTER SPLASH, SHELVING, ETC. ARCHITECTURAL DRAWINGS SHALL GOVERN. REFER TO ARCHITECTURAL ELEVATIONS FOR EXACT LOCATIONS OF ELECTRICAL DEVICES 16. MOUNTING HEIGHTS OF ALL CONTROL DEVICES TO BE USED BY OCCUPANT OF THE ROOM OR MOUNTING HEIGHTS OF ALL CONTROL DEVICES TO BE USED BY OCCUPANT OF THE ROOM OR AREA SHALL BE MOUNTED AT THE FOLLOWING HEIGHTS: RECEPTACLES OUTLETS   :  +18” (TO BOTTOM OF OUTLETS) :  +18” (TO BOTTOM OF OUTLETS)  (TO BOTTOM OF OUTLETS) TELEPHONE/TV/DATA OUTLETS :  +18”   (TO BOTTOM OF OUTLETS) :  +18”   (TO BOTTOM OF OUTLETS) (TO BOTTOM OF OUTLETS) LIGHT SWITCHES   :  +44” (TO HIGHEST OPERABLE PART) :  +44” (TO HIGHEST OPERABLE PART)  (TO HIGHEST OPERABLE PART) OUTLETS ABOVE COUNTER  :  +44” (TO HIGHEST OPERABLE PART) :  +44” (TO HIGHEST OPERABLE PART)  (TO HIGHEST OPERABLE PART) MOUNTING HEIGHTS OF ALL DEVICES AND EQUIPMENT ARE FROM FINISHED FLOOR TO LOCATION OF DEVICE AS NOTED. EQUIPMENT INSTALLED IN LOCATIONS NOT APPROVED BY THE ARCHITECT SHALL BE RELOCATED AS DIRECTED BY THE ARCHITECT AT NO ADDITIONAL COST TO THE OWNER. 17. COORDINATE ALL OUTLET BOX INSTALLATION WITH ARCHITECTURAL WALL FINISH COORDINATE ALL OUTLET BOX INSTALLATION WITH ARCHITECTURAL WALL FINISH SCHEDULES. SPACE BETWEEN FACEPLATE AND DEVICE BOX SHALL NOT EXCEED 1/8”.  .  18. FOR RENOVATION WORK, THE CONTRACTOR SHALL CONCEAL ALL WORK WHERE POSSIBLE. ALL FOR RENOVATION WORK, THE CONTRACTOR SHALL CONCEAL ALL WORK WHERE POSSIBLE. ALL EXPOSED RACEWAY AND BOXES IN OCCUPIED AREAS OR ON EXTERIOR WALLS SHALL BE PAINTED TO MATCH ADJACENT FINISHES.  19. THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF ALL EXISTING SURFACES REQUIRING PATCHING, PLASTERING, PAINTING AND/OR OTHER REPAIR DUE TO THE INSTALLATION OF ELECTRICAL WORK UNDER THE TERMS OF THIS SPECIFICATION.  CLOSE ALL OPENINGS, REPAIR ALL SURFACES, ETC., AS REQUIRED. 20. SEAL ALL CONDUIT PENETRATIONS THROUGH FIRE RATED WALLS AND CEILINGS.  FURNISH AND SEAL ALL CONDUIT PENETRATIONS THROUGH FIRE RATED WALLS AND CEILINGS.  FURNISH AND INSTALL FIRE RATED BACKBOXES AS REQUIRED, MAINTAINING FIRE RATING OF CEILING OR WALLS WHERE RECESSED ELECTRIC EQUIPMENT SUCH AS LIGHT FIXTURES, SWITCHES, RECEPTACLES, PANEL, ETC. ARE INSTALLED IN RATED WALL OR CEILINGS. PENETRATIONS OF FIRE RATED WALLS, CEILINGS, OR FLOORS SHALL COMPLY WITH CBC CHAPTER 7 (714) REQUIREMENTS.  CONDUIT PENETRATIONS THAT ARE NOT STUBBED-OUT INSIDE THE WALL SHALL MEET F AND T RATING.  ALL FIRE PROOFING METHODS SHALL BE UL APPROVED. 21. ALL EXTERIOR EQUIPMENT SHALL BE NEMA 3R RATED.  ALL WALL PENETRATIONS TO EXTERIOR ALL EXTERIOR EQUIPMENT SHALL BE NEMA 3R RATED.  ALL WALL PENETRATIONS TO EXTERIOR WALLS SHALL BE SEALED WATER TIGHT. 22. PULLING TAPES:  ALL RACEWAY WITHOUT CABLE OR WIRE SHALL BE INSTALLED WITH A PULLING TAPES:  ALL RACEWAY WITHOUT CABLE OR WIRE SHALL BE INSTALLED WITH A MINIMUM 1100 LBS. STRENGTH TEST POLYESTER PULLING TAPE. PULLING TAPES SHALL BE DETECTABLE MULE-TAPE WITH SEQUENTIAL FOOTAGE MARKING. 23. RUN NO MORE THAN 3 CURRENT CARRYING CONDUCTORS IN ANY WIREWAY UNLESS RUN NO MORE THAN 3 CURRENT CARRYING CONDUCTORS IN ANY WIREWAY UNLESS DE-RATING IS APPROVED BY ENGINEER OR SHOWN ON DRAWINGS. 24. ALL BRANCH CIRCUIT CONDUCTORS SHALL BE COPPER, #12 AWG MINIMUM, RATED FOR 600V, ALL BRANCH CIRCUIT CONDUCTORS SHALL BE COPPER, #12 AWG MINIMUM, RATED FOR 600V, THHN/THWN, 75 DEGREE CELSIUS INDOOR (90 DEGREE C OUTDOOR). CONDUCTORS #12 AWG AND SMALLER SHALL BE SOLID. CONDUCTOR #10 AWG AND LARGER SHALL BE STRANDED. SYSTEM VOLTAGE SHALL BE IDENTIFIED AS TO VOLTAGE AND PHASE CONNECTIONS BY MEANS OF COLOR IMPREGNATED INSULATION OR APPROVED COLORED MARKING TAPE. 25. WHERE MULTI-HOMERUNS ARE INDICATED ON DRAWINGS INDICATING THE SAME CIRCUIT WHERE MULTI-HOMERUNS ARE INDICATED ON DRAWINGS INDICATING THE SAME CIRCUIT NUMBER, PROVIDE A JUNCTION BOX ABOVE THE ACCESSIBLE CEILING AND ROUTE ONE SET OF WIRES TO THE CIRCUIT BREAKER.  26. REFER TO THE SINGLE LINE DIAGRAM FOR THE CONDUIT AND CONDUCTOR SIZES HOMERUN REFER TO THE SINGLE LINE DIAGRAM FOR THE CONDUIT AND CONDUCTOR SIZES HOMERUN TO ELECTRICAL PANELS. CONDUIT RUNS MAY NOT BE SHOWN ON DRAWINGS, BUT ARE PART OF THIS CONTRACT.  27. ALL CONDUIT RUNS INCLUDING STRAIGHT FEEDER AND BRANCH CIRCUIT SHALL BE PROVIDED ALL CONDUIT RUNS INCLUDING STRAIGHT FEEDER AND BRANCH CIRCUIT SHALL BE PROVIDED WITH SUFFICIENT PULL BOXES OR JUNCTION BOXES TO LIMIT THE MAXIMUM LENGTH OF ANY SINGLE CABLE PULL TO 100 FEET. PULL BOXES SHALL BE SIZED PER CODE OR AS INDICATED ON DRAWINGS. LOCATIONS SHALL BE DETERMINED IN THE FIELD OR AS INDICATED ON THE DRAWINGS.  28. FINAL CONNECTIONS TO ALL EQUIPMENT SHALL BE PER MANUFACTURER'S APPROVED WIRING FINAL CONNECTIONS TO ALL EQUIPMENT SHALL BE PER MANUFACTURER'S APPROVED WIRING DIAGRAMS, DETAILS, AND INSTRUCTIONS. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PROVIDE MATERIAL AND EQUIPMENT COMPATIBLE WITH EQUIPMENT ACTUALLY SUPPLIED. 29. DO NOT COMBINE DIFFERENT SYSTEM VOLTAGES AND NORMAL/EMERGENCY SYSTEMS IN SAME DO NOT COMBINE DIFFERENT SYSTEM VOLTAGES AND NORMAL/EMERGENCY SYSTEMS IN SAME CONDUIT/JUNCTION BOX (EG., 120/208V VS. 277/480V), UNLESS SEPARATION/DIVIDER IS PROVIDED WITH APPROVAL BY ENGINEER.  30. ELECTRICAL SYSTEMS SHALL BE INSTALLED FOR FINAL INSPECTIONS. PROVIDE NEUTRAL TEST ELECTRICAL SYSTEMS SHALL BE INSTALLED FOR FINAL INSPECTIONS. PROVIDE NEUTRAL TEST AND PROOF OF TORQUE DURING FINAL INSPECTION FOR ALL UNITS. FINAL TERMINATIONS OF CONDUCTORS TO ELECTRICAL EQUIPMENT AND DEVICES SHALL BE TORQUE WRENCH TIGHTENED TO THE MANUFACTURER'S RECOMMENDED SPECIFICATION, NO EXCEPTION. 31. CIRCUIT BREAKER TERMINALS IN SWITCHBOARDS AND LOAD CENTER SHALL BE UL LISTED AND CIRCUIT BREAKER TERMINALS IN SWITCHBOARDS AND LOAD CENTER SHALL BE UL LISTED AND APPROVED FOR USE WITH COPPER 75 DEGREE CELSIUS CONDUCTORS. 32. SIZES OF BREAKERS, SWITCHES, FUSES AND FEEDERS ARE BASED ON DESIGNED EQUIPMENT SIZES OF BREAKERS, SWITCHES, FUSES AND FEEDERS ARE BASED ON DESIGNED EQUIPMENT SIZES. THESE SIZES SHALL BE ADJUSTED TO SATISFY REQUIREMENTS OF ACTUAL INSTALLED OR SUBSTITUTE EQUIPMENT. UP-SIZING OR DOWNSIZING OF FEEDERS SHALL BE PROVIDED WITHOUT ADDITIONAL COST TO THE OWNER. 33. AS REQUIRED ALL OVERSIZED FEEDERS THAT WERE ADJUSTED IN SIZE TO COMPENSATE FOR AS REQUIRED ALL OVERSIZED FEEDERS THAT WERE ADJUSTED IN SIZE TO COMPENSATE FOR VOLTAGE DROP SHALL BE PROVIDED WITH ADAPTER LUGS OR SPLICE BOX. ADAPTER LUGS SHALL BE PROVIDED IF SIZE IS AVAILABLE.  OTHERWISE PROVIDE CABLE SPLICES IN THE SPLICE BOX TO REDUCE CABLES TO THE MAXIMUM SIZE THAT THE BREAKER LUGS CAN ACCOMMODATE. 34. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL SAW-CUTTING, TRENCHING, BACKFILLING, CONTRACTOR SHALL BE RESPONSIBLE FOR ALL SAW-CUTTING, TRENCHING, BACKFILLING, COMPACTION AND PATCHING OF CONCRETE AND ASPHALT AS REQUIRED TO COMPLETE WORK. USE EXTREME CAUTION WHEN TRENCHING NEAR EXISTING UNDERGROUND UTILITY LINES. CONTRACTOR SHALL PROVIDE ALL REQUIRED CUTTING, PATCHING, PAINTING, AND REPAIRS NECESSARY TO RESTORE DAMAGED SURFACES TO EQUAL OR BETTER THAN ORIGINAL CONDITIONS EXISTING AT THE START OF WORK. 35. ALL ELECTRICAL EQUIPMENT SHALL BE BRACED OR ANCHORED TO RESIST HORIZONTAL FORCE ALL ELECTRICAL EQUIPMENT SHALL BE BRACED OR ANCHORED TO RESIST HORIZONTAL FORCE ACTING IN ANY DIRECTION IN ACCORDANCE WITH THE REQUIREMENTS OF THE LATEST EDITION OF ASCE. ASCE. 36. ELECTRICAL METALLIC TUBING (EMT) WITH EMT COMPRESSION FITTINGS SHALL BE ALLOWED ELECTRICAL METALLIC TUBING (EMT) WITH EMT COMPRESSION FITTINGS SHALL BE ALLOWED FOR ALL EXTERIOR AND INTERIOR APPLICATIONS. NO MC CABLE IS ALLOWED.  37. CONNECTIONS TO VIBRATING EQUIPMENT (MOTOR, TRANSFORMER ENCLOSURE, ETC.) AND CONNECTIONS TO VIBRATING EQUIPMENT (MOTOR, TRANSFORMER ENCLOSURE, ETC.) AND SEISMIC SEPARATIONS SHALL BE PROVIDED WITH LIQUID-TIGHT FLEXIBLE STEEL CONDUIT WITH WATERTIGHT CONNECTORS. MAXIMUM LENGTH OF CONDUIT SHALL BE SIX FEET, UNLESS OTHERWISE NOTED.  38. POLYVINYL CHLORIDE (PVC) SCHEDULE 40 MAY BE INSTALLED BENEATH SLAB AND POLYVINYL CHLORIDE (PVC) SCHEDULE 40 MAY BE INSTALLED BENEATH SLAB AND UNDERGROUND INSTALLATION. INSTALL PVC COATED RIGID STEEL CONDUIT FOR TRANSITION FROM UNDERGROUND TO ABOVE GRADE INSTALLATION.  39. CONTRACTOR SHALL PROVIDE TERMINATIONS FOR ALL DATA/VOICE CABLES INDICATED AT CONTRACTOR SHALL PROVIDE TERMINATIONS FOR ALL DATA/VOICE CABLES INDICATED AT OUTLET LOCATIONS INDICATED ON DRAWINGS.  40. CONTRACTOR SHALL PROVIDE AND INSTALL ACCESS PANELS IN NON-ACCESSIBLE CEILINGS CONTRACTOR SHALL PROVIDE AND INSTALL ACCESS PANELS IN NON-ACCESSIBLE CEILINGS WHERE REQUIRED TO ACCESS ELECTRICAL EQUIPMENT IN CEILING SPACE.  ACCESS DOORS SHALL HAVE FIRE RATING EQUAL TO THE CEILING ASSEMBLY IN WHICH THEY ARE INSTALLED.   41. ALL FIRE LIFE SAFETY EQUIPMENT, SUCH AS FIRE ALARM CONTROL PANEL AND REMOTE ALL FIRE LIFE SAFETY EQUIPMENT, SUCH AS FIRE ALARM CONTROL PANEL AND REMOTE POWER SUPPLIES SHALL BE PROVIDED WITH DEDICATED CIRCUITS. IDENTIFY CIRCUIT DESIGNATION AND PROVIDE PERMANENT LABELING, “FIRE ALARM CIRCUIT” ON ELECTRICAL FIRE ALARM CIRCUIT” ON ELECTRICAL  ON ELECTRICAL PANEL. PROVIDE LOCKABLE CIRCUIT BREAKER.  42. CONTROL CONDUIT FOR ENERGY/BUILDING MANAGEMENT SYSTEM (E/BMS) SHALL BE CONTROL CONDUIT FOR ENERGY/BUILDING MANAGEMENT SYSTEM (E/BMS) SHALL BE PROVIDED AND INSTALLED BY ELECTRICAL CONTRACTOR.  43. ROUTE CONDUIT PARALLEL AND PERPENDICULAR TO WALLS AND ADJACENT PIPING. ARRANGE ROUTE CONDUIT PARALLEL AND PERPENDICULAR TO WALLS AND ADJACENT PIPING. ARRANGE CONDUIT TO MAINTAIN HEADROOM AND TO PRESENT A NEAT APPEARANCE. 44. WHEN A DISCREPANCY IN QUANTITY OR SIZE OF CONDUIT, WIRE, EQUIPMENT, CIRCUIT WHEN A DISCREPANCY IN QUANTITY OR SIZE OF CONDUIT, WIRE, EQUIPMENT, CIRCUIT BREAKERS, ETC., ARISES ON THE DRAWINGS OR SPECIFICATIONS, CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING AND INSTALLING ALL MATERIAL REQUIRED BY THE MOST STRINGENT CONDITIONS NOTED ON THE DRAWINGS OR IN THE SPECIFICATIONS TO PROVIDE A COMPLETE AND OPERABLE SYSTEM, OR AS DIRECTED BY ENGINEER.  45. FOR SMALL AC MOTORS NOT HAVING BUILT-IN THERMAL OVERLOAD PROTECTION, PROVIDE FOR SMALL AC MOTORS NOT HAVING BUILT-IN THERMAL OVERLOAD PROTECTION, PROVIDE MANUAL MOTOR STARTERS WITH OVERLOAD HEATER ELEMENTS SIZED PER MANUFACTURER'S RECOMMENDATION. FOR SMALL AC MOTORS WITH BUILT-IN THERMAL OVERLOAD PROTECTION, PROVIDE A HORSEPOWER RATED TOGGLE DISCONNECT SWITCH.  46. DISCONNECT SAFETY SWITCHES SHALL BE HEAVY DUTY AND BE RATED FOR THE NUMBER OF DISCONNECT SAFETY SWITCHES SHALL BE HEAVY DUTY AND BE RATED FOR THE NUMBER OF POLES, VOLTAGE, CURRENT AND HORSEPOWER RATING AS REQUIRED. PROVIDE FUSE PROTECTION BASED ON THE MOTOR NAMEPLATE RATINGS.  47. PROVIDE PERMANENT IDENTIFICATION (NAMEPLATES, FED FROM, VOLTAGE, # OF PHASES, PROVIDE PERMANENT IDENTIFICATION (NAMEPLATES, FED FROM, VOLTAGE, # OF PHASES, AMPERAGE) AND UPDATED PANEL SCHEDULE FOR ALL ELECTRICAL PANELS, SWITCHBOARDS, MOTOR CONTROL CENTERS, DISCONNECT SWITCHES, TRANSFORMERS, TERMINAL CABINETS, ETC.  48. ELECTRICAL CONTRACTOR IS RESPONSIBLE TO VERIFY TYPE OF CEILING SYSTEMS AND TO ELECTRICAL CONTRACTOR IS RESPONSIBLE TO VERIFY TYPE OF CEILING SYSTEMS AND TO FURNISH APPROVED LIGHTING FIXTURES OF THE TYPE REQUIRED FOR MOUNTING IN SUBJECT CEILING. PROVIDE ALL NECESSARY MOUNTING KIT/HARDWARE TO PROVIDE A COMPLETE WORKING LIGHTING SYSTEM. 49. ALL FINAL ELECTRICAL CONNECTIONS TO OWNER FURNISHED EQUIPMENT SHALL BE MADE BY ALL FINAL ELECTRICAL CONNECTIONS TO OWNER FURNISHED EQUIPMENT SHALL BE MADE BY THE ELECTRICAL CONTRACTOR.  50. ALL SPLICES AND TERMINALS SHALL BE COMPRESSION TYPE, OF SEAMLESS PURE COPPER, ALL SPLICES AND TERMINALS SHALL BE COMPRESSION TYPE, OF SEAMLESS PURE COPPER, TIN PLATED, LONG BARREL, INSPECTION WINDOW, TERMINALS WITH TWO-HOLE PAD (WITH NEMA DRILLING).  CLEAN ALL SURFACES AND INSTALL WITH OXIDE INHIBITING COMPOUND BURNDY PENETROX-E OR EQUAL.  APPLY COMPOUND BETWEEN BUS BAR AND LUG PAD AND BETWEEN CONDUCTOR AND LUG BARREL.  INSTALL COMPRESSION CONNECTORS WITH A FULLY CIRCUMFERENTIAL COMPRESSION DIE BURNDY HYPRESS OR EQUAL. 51. LABEL ALL CONDUIT WHERE IT BEGINS, AND WHERE IT TERMINATES INTO A BOX, PANEL, LABEL ALL CONDUIT WHERE IT BEGINS, AND WHERE IT TERMINATES INTO A BOX, PANEL, DEVICE, LOAD, OR DISCONNECT.  CONDUIT SHALL BE LABELED EVERY 30 FEET OR LESS. CONDUIT SHALL BE LABELED WHERE IT PENETRATES ANY WALL OR FLOOR. LABEL SHALL BE PERMANENT PRINTED LABELS (DESCRIBING SOURCE, CIRCUIT, AND LOAD) LEGIBLE FROM FLOOR WHERE POSSIBLE (STANDING POSITION). 52. CONTRACTOR'S FAILURE TO ORDER OR RELEASE ORDER FOR MATERIALS AND/OR EQUIPMENT CONTRACTOR'S FAILURE TO ORDER OR RELEASE ORDER FOR MATERIALS AND/OR EQUIPMENT WILL NOT BE ACCEPTED AS A REASON TO SUBSTITUTE ALTERNATE MATERIALS, EQUIPMENT OR INSTALLATION METHODS. 53. PROVIDE ARC-FLASH HAZARD WARNING LABELS ON ALL AFFECTED ELECTRICAL EQUIPMENT, PROVIDE ARC-FLASH HAZARD WARNING LABELS ON ALL AFFECTED ELECTRICAL EQUIPMENT, INCLUDING SWITCHBOARDS, PANEL BOARDS, INDUSTRIAL CONTROL PANELS, METER SOCKET ENCLOSURES, AND MOTOR CONTROL CENTERS. MARKING SHALL BE LOCATED SO AS TO BE CLEARLY VISIBLE TO QUALIFIED PERSONS. LABEL SHALL BE FACTORY PRE-PRINTED OR MACHINE-PRINTED SELF-ADHESIVE VINYL MATERIAL; UV, CHEMICAL, WATER, HEAT AND ABRASION RESISTANT; PRODUCED USING MATERIALS RECOGNIZED BY UL 969. MINIMUM SIZE: 3.5 BY 5 INCHES.  54. UNLESS OTHERWISE NOTED, ARRANGE, PAY FOR, COORDINATE AND PROVIDE ALL PERMITS UNLESS OTHERWISE NOTED, ARRANGE, PAY FOR, COORDINATE AND PROVIDE ALL PERMITS NECESSARY FOR A COMPLETE AND OPERABLE SYSTEM.

AutoCAD SHX Text
1. CONTRACTOR IS RESPONSIBLE TO OBTAIN A COMPLETE SET OF CONTRACT DOCUMENTS, CONTRACTOR IS RESPONSIBLE TO OBTAIN A COMPLETE SET OF CONTRACT DOCUMENTS, ADDENDA, DRAWINGS, AND SPECIFICATIONS. PRIOR TO SUBMITTING PROPOSAL, CONTRACTOR SHALL EXAMINE ARCHITECTURAL, STRUCTURAL AND MECHANICAL CONSTRUCTION DRAWINGS AND SPECIFICATIONS AND SHALL HAVE VISITED THE CONSTRUCTION SITE.  HE/SHE SHALL BE FAMILIAR WITH THE EXISTING CONDITIONS UNDER WHICH HE/SHE WILL HAVE TO OPERATE AND WHICH WILL IN ANY WAY AFFECT THE WORK UNDER THIS CONTRACT.  NO SUBSEQUENT ALLOWANCE WILL BE MADE IN THIS CONNECTION IN BEHALF OF THE CONTRACTOR FOR ANY ERROR OR NEGLIGENCE ON HIS/HER PART.  DETERMINE THE SEQUENCE OF CONSTRUCTION THROUGHOUT THE PROJECT, INCLUDING TEMPORARY FACILITIES AND CONNECTIONS REQUIRED FOR THE DURATION OF THE PROJECT. 2. ALL TEMPORARY CONNECTIONS SHALL BE CONSIDERED PART OF THIS CONTRACT AND NO ALL TEMPORARY CONNECTIONS SHALL BE CONSIDERED PART OF THIS CONTRACT AND NO EXTRA CHARGES WILL BE ALLOWED.  THIS SHALL INCLUDE MINOR ITEMS OF MATERIAL OR EQUIPMENT NECESSARY TO MEET THE REQUIREMENTS AND INTENT OF THE PROJECT.   3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SAFETY OF PERSONS AND PROPERTY THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SAFETY OF PERSONS AND PROPERTY AND SHALL PROVIDE INSURANCE COVERAGE AS NECESSARY FOR LIABILITY, PERSONAL, AND PROPERTY DAMAGE, TO FULLY PROTECT THE OWNER, ARCHITECT, AND ENGINEER FROM ANY AND ALL CLAIMS RESULTING FROM THIS WORK. 4. THE CONTRACTOR SHALL PROVIDE TO THE ARCHITECT A CONSTRUCTION SCHEDULE OF ALL THE CONTRACTOR SHALL PROVIDE TO THE ARCHITECT A CONSTRUCTION SCHEDULE OF ALL ELECTRICAL WORK. THE CONSTRUCTION SCHEDULE SHALL IDENTIFY ALL SIGNIFICANT MILESTONES WITH COMPLETION DATES. 5. THE CONTRACTOR SHALL MAINTAIN RECORD DRAWINGS AT THE PROJECT SITE INDICATING ALL THE CONTRACTOR SHALL MAINTAIN RECORD DRAWINGS AT THE PROJECT SITE INDICATING ALL MODIFICATIONS TO ELECTRICAL SYSTEMS. THE CONTRACTOR SHALL, AT THE CONCLUSION OF THE PROJECT, PROVIDE A SET OF REPRODUCIBLE (AUTOCAD), ACCURATE AND NEAT "AS-BUILT" DRAWINGS ACCEPTABLE TO THE ARCHITECT. 6. THESE DRAWINGS DO NOT REPRESENT THE EXACT LOCATIONS, SIZES OR EXTENT OF UTILITIES THESE DRAWINGS DO NOT REPRESENT THE EXACT LOCATIONS, SIZES OR EXTENT OF UTILITIES ON SITE. CONTRACTOR SHALL TAKE STANDARD PRECAUTIONS FOR WORK IN EXISTING FACILITIES.  7. EXISTING ELECTRICAL WIRING WHICH WILL NOT BE MADE OBSOLETE AND WHICH WILL BE EXISTING ELECTRICAL WIRING WHICH WILL NOT BE MADE OBSOLETE AND WHICH WILL BE DISTURBED DUE TO CONSTRUCTION CHANGES REQUIRED BY THIS CONTRACT SHALL BE RESTORED TO OPERATING CONDITION, AS REQUIRED AND/OR DIRECTED.  WHERE REQUIRED, SHOWN AND/OR DIRECTED, OUTLETS AND CONDUIT RUNS SHALL BE RELOCATED.  IN SOME CASES IT MAY BE NECESSARY TO EXTEND CONDUITS AND PULL IN NEW WIRING OR INSTALL JUNCTION BOXES AND SPLICE IN NEW WIRING OR REPLACE OLD WIRING WITH NEW. 8. CERTAIN REMODELING OF ELECTRICAL FACILITIES WILL BE REQUIRED IN THE EXISTING CERTAIN REMODELING OF ELECTRICAL FACILITIES WILL BE REQUIRED IN THE EXISTING BUILDING.  EXISTING CONDUIT RUNS ARE GENERALLY NOT SHOWN, ALTHOUGH A FULL ATTEMPT HAS BEEN MADE TO SHOW SOME EXISTING CONDITIONS, OF WHICH INFORMATION HAS BEEN TAKEN FROM EXISTING RECORD DRAWINGS AND/OR LIMITED FIELD INVESTIGATIONS.  THE DRAWINGS SHOWING LOCATION OF EXISTING EQUIPMENT, OUTLETS, FIXTURES, ETC., ARE APPROXIMATE ONLY (CONTRACTOR TO FIELD VERIFY). 9. ALL ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED AND ALL ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED AND LABELED BY A NATIONALLY RECOGNIZED TESTING LABORATORY AND SHALL BE INSTALLED AS PER LISTING OR LABELING (IE. MAXIMUM FUSE SIZE MEANS FUSE PROTECTION IS REQUIRED). 10. ALL ELECTRICAL EQUIPMENT AND INSTALLATION SHALL COMPLY WITH THE FOLLOWING ALL ELECTRICAL EQUIPMENT AND INSTALLATION SHALL COMPLY WITH THE FOLLOWING REQUIREMENTS: a. AMERICAN STANDARD ASSOCIATION (ASA) AMERICAN STANDARD ASSOCIATION (ASA) b. AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) c. AMERICAN SOCIETY OF TESTING MATERIALS (ASTM) AMERICAN SOCIETY OF TESTING MATERIALS (ASTM) d. CALIFORNIA CODE OF REGULATIONS TITLE 24 (CCR) CALIFORNIA CODE OF REGULATIONS TITLE 24 (CCR) e. INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE) INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE) f. INSULATED POWER CABLE ENGINEERS ASSOCIATIONS (IPCEA) INSULATED POWER CABLE ENGINEERS ASSOCIATIONS (IPCEA) g. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONS (NEMA) NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONS (NEMA) h. NATIONAL FIRE PROTECTION AGENCY (NFPA) NATIONAL FIRE PROTECTION AGENCY (NFPA) i. ALL LOCAL CODE HAVING JURISDICTION ALL LOCAL CODE HAVING JURISDICTION 11. CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS, FEES, AND INCIDENTAL COSTS CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS, FEES, AND INCIDENTAL COSTS NECESSARY FOR EXECUTION AND COMPLETION OF ELECTRICAL WORK, INCLUDING ALL CHARGES BY STATE, COUNTY AND LOCAL GOVERNMENTAL AGENCIES. CONTRACTOR SHALL BE RESPONSIBLE FOR THE ELECTRICAL UTILITY SYSTEM SHUT-DOWNS AND START-UP. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION REQUIRED WITH OTHER AGENCIES AND UTILITY COMPANIES. 12. CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL CROSSINGS ON NEW UTILITIES WITH CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL CROSSINGS ON NEW UTILITIES WITH THAT OF EXISTING ON SITE AND IN ADJACENT PROPERTIES. NOTIFY THE ENGINEER IMMEDIATELY OF ANY DEVIATIONS OR DISCREPANCIES FROM THIS PLAN. 13. CONTRACTOR SHALL COORDINATE HIS/HER WORK WITH OTHER TRADE ON SITE. ANY COST TO CONTRACTOR SHALL COORDINATE HIS/HER WORK WITH OTHER TRADE ON SITE. ANY COST TO PERFORM WORK TO ACCOMPLISH SAID COORDINATION WHICH DIFFERS FROM THE WORK AS SHOWN ON THE DRAWINGS SHALL BE INCURRED BY THE CONTRACTOR. ANY DISCREPANCIES, AMBIGUITIES OR CONFLICTS SHALL BE BROUGHT TO THE ATTENTION OF THE ARCHITECT DURING BID TIME FOR CLARIFICATIONS. ANY SUCH CONFLICTS NOT CLARIFIED PRIOR TO BID SHALL BE SUBJECT TO THE INTERPRETATION OF THE ARCHITECT/ENGINEER AT NO ADDITIONAL COST TO THE OWNER. 14. COORDINATE WITH OTHER TRADES AS TO THE EXACT LOCATION OF THEIR RESPECTIVE COORDINATE WITH OTHER TRADES AS TO THE EXACT LOCATION OF THEIR RESPECTIVE EQUIPMENT. PROVIDE POWER AND CONNECTION TO MOTORS AND EQUIPMENT REQUIRING ELECTRICAL CONNECTIONS AS INDICATED ON ELECTRICAL DRAWINGS AND DRAWINGS OF OTHER TRADES. CONTRACTOR SHALL REVIEW DRAWINGS OF OTHER TRADES FOR CONTROL DIAGRAMS, SIZE AND LOCATION OF EQUIPMENT. DISCONNECT SWITCHES, STARTERS, AND CONDUITS FOR CONTROL WIRING FOR MECHANICAL AND PLUMBING EQUIPMENT SHALL BE PROVIDED BY ELECTRICAL CONTRACTOR. CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING MANUFACTURER'S SHOP DRAWINGS PRIOR TO ROUGHING IN ALL CONDUITS TO THIS EQUIPMENT.  15. BEFORE ROUGH-IN, VERIFY ALL MOUNTING HEIGHTS AND EXACT LOCATIONS FOR ALL BEFORE ROUGH-IN, VERIFY ALL MOUNTING HEIGHTS AND EXACT LOCATIONS FOR ALL EQUIPMENT, ELECTRICAL CONNECTIONS, STUB-UPS, RECEPTACLES, OUTLETS, CONDUIT RUNS, ETC. WITH ARCHITECT AND OWNER. PLACE DEVICES LOCATED ABOVE COUNTERS, SHELVING, ETC. AND IN BATHROOMS SO AS NOT TO CONFLICT WITH EDGES OF WAINSCOTING, COUNTER SPLASH, SHELVING, ETC. ARCHITECTURAL DRAWINGS SHALL GOVERN. REFER TO ARCHITECTURAL ELEVATIONS FOR EXACT LOCATIONS OF ELECTRICAL DEVICES 16. MOUNTING HEIGHTS OF ALL CONTROL DEVICES TO BE USED BY OCCUPANT OF THE ROOM OR MOUNTING HEIGHTS OF ALL CONTROL DEVICES TO BE USED BY OCCUPANT OF THE ROOM OR AREA SHALL BE MOUNTED AT THE FOLLOWING HEIGHTS: RECEPTACLES OUTLETS   :  +18” (TO BOTTOM OF OUTLETS) :  +18” (TO BOTTOM OF OUTLETS)  (TO BOTTOM OF OUTLETS) TELEPHONE/TV/DATA OUTLETS :  +18”   (TO BOTTOM OF OUTLETS) :  +18”   (TO BOTTOM OF OUTLETS) (TO BOTTOM OF OUTLETS) LIGHT SWITCHES   :  +44” (TO HIGHEST OPERABLE PART) :  +44” (TO HIGHEST OPERABLE PART)  (TO HIGHEST OPERABLE PART) OUTLETS ABOVE COUNTER  :  +44” (TO HIGHEST OPERABLE PART) :  +44” (TO HIGHEST OPERABLE PART)  (TO HIGHEST OPERABLE PART) MOUNTING HEIGHTS OF ALL DEVICES AND EQUIPMENT ARE FROM FINISHED FLOOR TO LOCATION OF DEVICE AS NOTED. EQUIPMENT INSTALLED IN LOCATIONS NOT APPROVED BY THE ARCHITECT SHALL BE RELOCATED AS DIRECTED BY THE ARCHITECT AT NO ADDITIONAL COST TO THE OWNER. 17. COORDINATE ALL OUTLET BOX INSTALLATION WITH ARCHITECTURAL WALL FINISH COORDINATE ALL OUTLET BOX INSTALLATION WITH ARCHITECTURAL WALL FINISH SCHEDULES. SPACE BETWEEN FACEPLATE AND DEVICE BOX SHALL NOT EXCEED 1/8”.  .  18. FOR RENOVATION WORK, THE CONTRACTOR SHALL CONCEAL ALL WORK WHERE POSSIBLE. ALL FOR RENOVATION WORK, THE CONTRACTOR SHALL CONCEAL ALL WORK WHERE POSSIBLE. ALL EXPOSED RACEWAY AND BOXES IN OCCUPIED AREAS OR ON EXTERIOR WALLS SHALL BE PAINTED TO MATCH ADJACENT FINISHES.  19. THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF THE CONTRACTOR SHALL BE HELD FULLY RESPONSIBLE FOR THE PROPER RESTORATION OF ALL EXISTING SURFACES REQUIRING PATCHING, PLASTERING, PAINTING AND/OR OTHER REPAIR DUE TO THE INSTALLATION OF ELECTRICAL WORK UNDER THE TERMS OF THIS SPECIFICATION.  CLOSE ALL OPENINGS, REPAIR ALL SURFACES, ETC., AS REQUIRED. 20. SEAL ALL CONDUIT PENETRATIONS THROUGH FIRE RATED WALLS AND CEILINGS.  FURNISH AND SEAL ALL CONDUIT PENETRATIONS THROUGH FIRE RATED WALLS AND CEILINGS.  FURNISH AND INSTALL FIRE RATED BACKBOXES AS REQUIRED, MAINTAINING FIRE RATING OF CEILING OR WALLS WHERE RECESSED ELECTRIC EQUIPMENT SUCH AS LIGHT FIXTURES, SWITCHES, RECEPTACLES, PANEL, ETC. ARE INSTALLED IN RATED WALL OR CEILINGS. PENETRATIONS OF FIRE RATED WALLS, CEILINGS, OR FLOORS SHALL COMPLY WITH CBC CHAPTER 7 (714) REQUIREMENTS.  CONDUIT PENETRATIONS THAT ARE NOT STUBBED-OUT INSIDE THE WALL SHALL MEET F AND T RATING.  ALL FIRE PROOFING METHODS SHALL BE UL APPROVED. 21. ALL EXTERIOR EQUIPMENT SHALL BE NEMA 3R RATED.  ALL WALL PENETRATIONS TO EXTERIOR ALL EXTERIOR EQUIPMENT SHALL BE NEMA 3R RATED.  ALL WALL PENETRATIONS TO EXTERIOR WALLS SHALL BE SEALED WATER TIGHT. 22. PULLING TAPES:  ALL RACEWAY WITHOUT CABLE OR WIRE SHALL BE INSTALLED WITH A PULLING TAPES:  ALL RACEWAY WITHOUT CABLE OR WIRE SHALL BE INSTALLED WITH A MINIMUM 1100 LBS. STRENGTH TEST POLYESTER PULLING TAPE. PULLING TAPES SHALL BE DETECTABLE MULE-TAPE WITH SEQUENTIAL FOOTAGE MARKING. 23. RUN NO MORE THAN 3 CURRENT CARRYING CONDUCTORS IN ANY WIREWAY UNLESS RUN NO MORE THAN 3 CURRENT CARRYING CONDUCTORS IN ANY WIREWAY UNLESS DE-RATING IS APPROVED BY ENGINEER OR SHOWN ON DRAWINGS. 24. ALL BRANCH CIRCUIT CONDUCTORS SHALL BE COPPER, #12 AWG MINIMUM, RATED FOR 600V, ALL BRANCH CIRCUIT CONDUCTORS SHALL BE COPPER, #12 AWG MINIMUM, RATED FOR 600V, THHN/THWN, 75 DEGREE CELSIUS INDOOR (90 DEGREE C OUTDOOR). CONDUCTORS #12 AWG AND SMALLER SHALL BE SOLID. CONDUCTOR #10 AWG AND LARGER SHALL BE STRANDED. SYSTEM VOLTAGE SHALL BE IDENTIFIED AS TO VOLTAGE AND PHASE CONNECTIONS BY MEANS OF COLOR IMPREGNATED INSULATION OR APPROVED COLORED MARKING TAPE. 25. WHERE MULTI-HOMERUNS ARE INDICATED ON DRAWINGS INDICATING THE SAME CIRCUIT WHERE MULTI-HOMERUNS ARE INDICATED ON DRAWINGS INDICATING THE SAME CIRCUIT NUMBER, PROVIDE A JUNCTION BOX ABOVE THE ACCESSIBLE CEILING AND ROUTE ONE SET OF WIRES TO THE CIRCUIT BREAKER.  26. REFER TO THE SINGLE LINE DIAGRAM FOR THE CONDUIT AND CONDUCTOR SIZES HOMERUN REFER TO THE SINGLE LINE DIAGRAM FOR THE CONDUIT AND CONDUCTOR SIZES HOMERUN TO ELECTRICAL PANELS. CONDUIT RUNS MAY NOT BE SHOWN ON DRAWINGS, BUT ARE PART OF THIS CONTRACT.  27. ALL CONDUIT RUNS INCLUDING STRAIGHT FEEDER AND BRANCH CIRCUIT SHALL BE PROVIDED ALL CONDUIT RUNS INCLUDING STRAIGHT FEEDER AND BRANCH CIRCUIT SHALL BE PROVIDED WITH SUFFICIENT PULL BOXES OR JUNCTION BOXES TO LIMIT THE MAXIMUM LENGTH OF ANY SINGLE CABLE PULL TO 100 FEET. PULL BOXES SHALL BE SIZED PER CODE OR AS INDICATED ON DRAWINGS. LOCATIONS SHALL BE DETERMINED IN THE FIELD OR AS INDICATED ON THE DRAWINGS.  28. FINAL CONNECTIONS TO ALL EQUIPMENT SHALL BE PER MANUFACTURER'S APPROVED WIRING FINAL CONNECTIONS TO ALL EQUIPMENT SHALL BE PER MANUFACTURER'S APPROVED WIRING DIAGRAMS, DETAILS, AND INSTRUCTIONS. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PROVIDE MATERIAL AND EQUIPMENT COMPATIBLE WITH EQUIPMENT ACTUALLY SUPPLIED. 29. DO NOT COMBINE DIFFERENT SYSTEM VOLTAGES AND NORMAL/EMERGENCY SYSTEMS IN SAME DO NOT COMBINE DIFFERENT SYSTEM VOLTAGES AND NORMAL/EMERGENCY SYSTEMS IN SAME CONDUIT/JUNCTION BOX (EG., 120/208V VS. 277/480V), UNLESS SEPARATION/DIVIDER IS PROVIDED WITH APPROVAL BY ENGINEER.  30. ELECTRICAL SYSTEMS SHALL BE INSTALLED FOR FINAL INSPECTIONS. PROVIDE NEUTRAL TEST ELECTRICAL SYSTEMS SHALL BE INSTALLED FOR FINAL INSPECTIONS. PROVIDE NEUTRAL TEST AND PROOF OF TORQUE DURING FINAL INSPECTION FOR ALL UNITS. FINAL TERMINATIONS OF CONDUCTORS TO ELECTRICAL EQUIPMENT AND DEVICES SHALL BE TORQUE WRENCH TIGHTENED TO THE MANUFACTURER'S RECOMMENDED SPECIFICATION, NO EXCEPTION. 31. CIRCUIT BREAKER TERMINALS IN SWITCHBOARDS AND LOAD CENTER SHALL BE UL LISTED AND CIRCUIT BREAKER TERMINALS IN SWITCHBOARDS AND LOAD CENTER SHALL BE UL LISTED AND APPROVED FOR USE WITH COPPER 75 DEGREE CELSIUS CONDUCTORS. 32. SIZES OF BREAKERS, SWITCHES, FUSES AND FEEDERS ARE BASED ON DESIGNED EQUIPMENT SIZES OF BREAKERS, SWITCHES, FUSES AND FEEDERS ARE BASED ON DESIGNED EQUIPMENT SIZES. THESE SIZES SHALL BE ADJUSTED TO SATISFY REQUIREMENTS OF ACTUAL INSTALLED OR SUBSTITUTE EQUIPMENT. UP-SIZING OR DOWNSIZING OF FEEDERS SHALL BE PROVIDED WITHOUT ADDITIONAL COST TO THE OWNER. 33. AS REQUIRED ALL OVERSIZED FEEDERS THAT WERE ADJUSTED IN SIZE TO COMPENSATE FOR AS REQUIRED ALL OVERSIZED FEEDERS THAT WERE ADJUSTED IN SIZE TO COMPENSATE FOR VOLTAGE DROP SHALL BE PROVIDED WITH ADAPTER LUGS OR SPLICE BOX. ADAPTER LUGS SHALL BE PROVIDED IF SIZE IS AVAILABLE.  OTHERWISE PROVIDE CABLE SPLICES IN THE SPLICE BOX TO REDUCE CABLES TO THE MAXIMUM SIZE THAT THE BREAKER LUGS CAN ACCOMMODATE. 34. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL SAW-CUTTING, TRENCHING, BACKFILLING, CONTRACTOR SHALL BE RESPONSIBLE FOR ALL SAW-CUTTING, TRENCHING, BACKFILLING, COMPACTION AND PATCHING OF CONCRETE AND ASPHALT AS REQUIRED TO COMPLETE WORK. USE EXTREME CAUTION WHEN TRENCHING NEAR EXISTING UNDERGROUND UTILITY LINES. CONTRACTOR SHALL PROVIDE ALL REQUIRED CUTTING, PATCHING, PAINTING, AND REPAIRS NECESSARY TO RESTORE DAMAGED SURFACES TO EQUAL OR BETTER THAN ORIGINAL CONDITIONS EXISTING AT THE START OF WORK. 35. ALL ELECTRICAL EQUIPMENT SHALL BE BRACED OR ANCHORED TO RESIST HORIZONTAL FORCE ALL ELECTRICAL EQUIPMENT SHALL BE BRACED OR ANCHORED TO RESIST HORIZONTAL FORCE ACTING IN ANY DIRECTION IN ACCORDANCE WITH THE REQUIREMENTS OF THE LATEST EDITION OF ASCE. ASCE. 36. ELECTRICAL METALLIC TUBING (EMT) WITH EMT COMPRESSION FITTINGS SHALL BE ALLOWED ELECTRICAL METALLIC TUBING (EMT) WITH EMT COMPRESSION FITTINGS SHALL BE ALLOWED FOR ALL EXTERIOR AND INTERIOR APPLICATIONS. NO MC CABLE IS ALLOWED.  37. CONNECTIONS TO VIBRATING EQUIPMENT (MOTOR, TRANSFORMER ENCLOSURE, ETC.) AND CONNECTIONS TO VIBRATING EQUIPMENT (MOTOR, TRANSFORMER ENCLOSURE, ETC.) AND SEISMIC SEPARATIONS SHALL BE PROVIDED WITH LIQUID-TIGHT FLEXIBLE STEEL CONDUIT WITH WATERTIGHT CONNECTORS. MAXIMUM LENGTH OF CONDUIT SHALL BE SIX FEET, UNLESS OTHERWISE NOTED.  38. POLYVINYL CHLORIDE (PVC) SCHEDULE 40 MAY BE INSTALLED BENEATH SLAB AND POLYVINYL CHLORIDE (PVC) SCHEDULE 40 MAY BE INSTALLED BENEATH SLAB AND UNDERGROUND INSTALLATION. INSTALL PVC COATED RIGID STEEL CONDUIT FOR TRANSITION FROM UNDERGROUND TO ABOVE GRADE INSTALLATION.  39. CONTRACTOR SHALL PROVIDE TERMINATIONS FOR ALL DATA/VOICE CABLES INDICATED AT CONTRACTOR SHALL PROVIDE TERMINATIONS FOR ALL DATA/VOICE CABLES INDICATED AT OUTLET LOCATIONS INDICATED ON DRAWINGS.  40. CONTRACTOR SHALL PROVIDE AND INSTALL ACCESS PANELS IN NON-ACCESSIBLE CEILINGS CONTRACTOR SHALL PROVIDE AND INSTALL ACCESS PANELS IN NON-ACCESSIBLE CEILINGS WHERE REQUIRED TO ACCESS ELECTRICAL EQUIPMENT IN CEILING SPACE.  ACCESS DOORS SHALL HAVE FIRE RATING EQUAL TO THE CEILING ASSEMBLY IN WHICH THEY ARE INSTALLED.   41. ALL FIRE LIFE SAFETY EQUIPMENT, SUCH AS FIRE ALARM CONTROL PANEL AND REMOTE ALL FIRE LIFE SAFETY EQUIPMENT, SUCH AS FIRE ALARM CONTROL PANEL AND REMOTE POWER SUPPLIES SHALL BE PROVIDED WITH DEDICATED CIRCUITS. IDENTIFY CIRCUIT DESIGNATION AND PROVIDE PERMANENT LABELING, “FIRE ALARM CIRCUIT” ON ELECTRICAL FIRE ALARM CIRCUIT” ON ELECTRICAL  ON ELECTRICAL PANEL. PROVIDE LOCKABLE CIRCUIT BREAKER.  42. CONTROL CONDUIT FOR ENERGY/BUILDING MANAGEMENT SYSTEM (E/BMS) SHALL BE CONTROL CONDUIT FOR ENERGY/BUILDING MANAGEMENT SYSTEM (E/BMS) SHALL BE PROVIDED AND INSTALLED BY ELECTRICAL CONTRACTOR.  43. ROUTE CONDUIT PARALLEL AND PERPENDICULAR TO WALLS AND ADJACENT PIPING. ARRANGE ROUTE CONDUIT PARALLEL AND PERPENDICULAR TO WALLS AND ADJACENT PIPING. ARRANGE CONDUIT TO MAINTAIN HEADROOM AND TO PRESENT A NEAT APPEARANCE. 44. WHEN A DISCREPANCY IN QUANTITY OR SIZE OF CONDUIT, WIRE, EQUIPMENT, CIRCUIT WHEN A DISCREPANCY IN QUANTITY OR SIZE OF CONDUIT, WIRE, EQUIPMENT, CIRCUIT BREAKERS, ETC., ARISES ON THE DRAWINGS OR SPECIFICATIONS, CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING AND INSTALLING ALL MATERIAL REQUIRED BY THE MOST STRINGENT CONDITIONS NOTED ON THE DRAWINGS OR IN THE SPECIFICATIONS TO PROVIDE A COMPLETE AND OPERABLE SYSTEM, OR AS DIRECTED BY ENGINEER.  45. FOR SMALL AC MOTORS NOT HAVING BUILT-IN THERMAL OVERLOAD PROTECTION, PROVIDE FOR SMALL AC MOTORS NOT HAVING BUILT-IN THERMAL OVERLOAD PROTECTION, PROVIDE MANUAL MOTOR STARTERS WITH OVERLOAD HEATER ELEMENTS SIZED PER MANUFACTURER'S RECOMMENDATION. FOR SMALL AC MOTORS WITH BUILT-IN THERMAL OVERLOAD PROTECTION, PROVIDE A HORSEPOWER RATED TOGGLE DISCONNECT SWITCH.  46. DISCONNECT SAFETY SWITCHES SHALL BE HEAVY DUTY AND BE RATED FOR THE NUMBER OF DISCONNECT SAFETY SWITCHES SHALL BE HEAVY DUTY AND BE RATED FOR THE NUMBER OF POLES, VOLTAGE, CURRENT AND HORSEPOWER RATING AS REQUIRED. PROVIDE FUSE PROTECTION BASED ON THE MOTOR NAMEPLATE RATINGS.  47. PROVIDE PERMANENT IDENTIFICATION (NAMEPLATES, FED FROM, VOLTAGE, # OF PHASES, PROVIDE PERMANENT IDENTIFICATION (NAMEPLATES, FED FROM, VOLTAGE, # OF PHASES, AMPERAGE) AND UPDATED PANEL SCHEDULE FOR ALL ELECTRICAL PANELS, SWITCHBOARDS, MOTOR CONTROL CENTERS, DISCONNECT SWITCHES, TRANSFORMERS, TERMINAL CABINETS, ETC.  48. ELECTRICAL CONTRACTOR IS RESPONSIBLE TO VERIFY TYPE OF CEILING SYSTEMS AND TO ELECTRICAL CONTRACTOR IS RESPONSIBLE TO VERIFY TYPE OF CEILING SYSTEMS AND TO FURNISH APPROVED LIGHTING FIXTURES OF THE TYPE REQUIRED FOR MOUNTING IN SUBJECT CEILING. PROVIDE ALL NECESSARY MOUNTING KIT/HARDWARE TO PROVIDE A COMPLETE WORKING LIGHTING SYSTEM. 49. ALL FINAL ELECTRICAL CONNECTIONS TO OWNER FURNISHED EQUIPMENT SHALL BE MADE BY ALL FINAL ELECTRICAL CONNECTIONS TO OWNER FURNISHED EQUIPMENT SHALL BE MADE BY THE ELECTRICAL CONTRACTOR.  50. ALL SPLICES AND TERMINALS SHALL BE COMPRESSION TYPE, OF SEAMLESS PURE COPPER, ALL SPLICES AND TERMINALS SHALL BE COMPRESSION TYPE, OF SEAMLESS PURE COPPER, TIN PLATED, LONG BARREL, INSPECTION WINDOW, TERMINALS WITH TWO-HOLE PAD (WITH NEMA DRILLING).  CLEAN ALL SURFACES AND INSTALL WITH OXIDE INHIBITING COMPOUND BURNDY PENETROX-E OR EQUAL.  APPLY COMPOUND BETWEEN BUS BAR AND LUG PAD AND BETWEEN CONDUCTOR AND LUG BARREL.  INSTALL COMPRESSION CONNECTORS WITH A FULLY CIRCUMFERENTIAL COMPRESSION DIE BURNDY HYPRESS OR EQUAL. 51. LABEL ALL CONDUIT WHERE IT BEGINS, AND WHERE IT TERMINATES INTO A BOX, PANEL, LABEL ALL CONDUIT WHERE IT BEGINS, AND WHERE IT TERMINATES INTO A BOX, PANEL, DEVICE, LOAD, OR DISCONNECT.  CONDUIT SHALL BE LABELED EVERY 30 FEET OR LESS. CONDUIT SHALL BE LABELED WHERE IT PENETRATES ANY WALL OR FLOOR. LABEL SHALL BE PERMANENT PRINTED LABELS (DESCRIBING SOURCE, CIRCUIT, AND LOAD) LEGIBLE FROM FLOOR WHERE POSSIBLE (STANDING POSITION). 52. CONTRACTOR'S FAILURE TO ORDER OR RELEASE ORDER FOR MATERIALS AND/OR EQUIPMENT CONTRACTOR'S FAILURE TO ORDER OR RELEASE ORDER FOR MATERIALS AND/OR EQUIPMENT WILL NOT BE ACCEPTED AS A REASON TO SUBSTITUTE ALTERNATE MATERIALS, EQUIPMENT OR INSTALLATION METHODS. 53. PROVIDE ARC-FLASH HAZARD WARNING LABELS ON ALL AFFECTED ELECTRICAL EQUIPMENT, PROVIDE ARC-FLASH HAZARD WARNING LABELS ON ALL AFFECTED ELECTRICAL EQUIPMENT, INCLUDING SWITCHBOARDS, PANEL BOARDS, INDUSTRIAL CONTROL PANELS, METER SOCKET ENCLOSURES, AND MOTOR CONTROL CENTERS. MARKING SHALL BE LOCATED SO AS TO BE CLEARLY VISIBLE TO QUALIFIED PERSONS. LABEL SHALL BE FACTORY PRE-PRINTED OR MACHINE-PRINTED SELF-ADHESIVE VINYL MATERIAL; UV, CHEMICAL, WATER, HEAT AND ABRASION RESISTANT; PRODUCED USING MATERIALS RECOGNIZED BY UL 969. MINIMUM SIZE: 3.5 BY 5 INCHES.  54. UNLESS OTHERWISE NOTED, ARRANGE, PAY FOR, COORDINATE AND PROVIDE ALL PERMITS UNLESS OTHERWISE NOTED, ARRANGE, PAY FOR, COORDINATE AND PROVIDE ALL PERMITS NECESSARY FOR A COMPLETE AND OPERABLE SYSTEM.
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ELECTRICAL

SPECIFICATIONS

AUTOMATIC TRANSFER SWITCH
2.1. GENERAL

2.1.1. THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE
MANUFACTURER OF THE ENGINE—GENERATOR SET SO AS TO MAINTAIN SYSTEM
COMPATIBILITY AND LOCAL SERVICE RESPONSIBILITY FOR THE COMPLETE EMERGENCY POWER
SYSTEM. IT SHALL BE LISTED BY UNDERWRITER'S LABORATORY, STANDARD 1008 WITH
FUSE OR CIRCUIT BREAKER PROTECTION. REPRESENTATIVE PRODUCTION SAMPLES OF THE
TRANSFER SWITCH SUPPLIED SHALL HAVE DEMONSTRATED THROUGH TESTS THE ABILITY TO
WITHSTAND AT LEAST 10,000 MECHANICAL OPERATION CYCLES. ONE OPERATION CYCLE IS
THE ELECTRICALLY OPERATED TRANSFER FROM NORMAL TO EMERGENCY AND BACK TO
NORMAL.  WIRING MUST COMPLY WITH NEC TABLE 312.6. THE MANUFACTURER SHALL
FURNISH SCHEMATIC AND WIRING DIAGRAMS FOR THE PARTICULAR AUTOMATIC TRANSFER
SWITCH AND A TYPICAL WIRING DIAGRAM FOR THE ENTIRE SYSTEM.

2.2. RATINGS & PERFORMANCE

22.1. THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES,
120/208 VOLTS, 200 AMPS. [T SHALL BE RATED FOR CONTINUOUS OPERATION IN
AMBIENT TEMPERATURES OF —20 DEGREES FAHRENHEIT (-30 DEGREES CELSIUS) TO +140
DEGREES FAHRENHEIT (+60 DEGREES CELSIUS). MAIN POWER SWITCH CONTACTS SHALL
BE RATED FOR 600 V AC MINIMUM. THE TRANSFER SWITCH SUPPLIED SHALL HAVE A
MINIMUM WITHSTAND AND CLOSING RATING WHEN FUSE PROTECTED OF 200,000 AMPERES.
WHERE THE LINE SIDE OVER CURRENT PROTECTION IS PROVIDED BY CIRCUIT BREAKERS,
THE SHORT CIRCUIT WITHSTAND AND CLOSING RATINGS SHALL BE 14,000 AMPERES RMS.
THESE RMS SYMMETRICAL FAULT CURRENT RATINGS SHALL BE THE RATING LISTED IN THE
UL LISTING OR COMPONENT RECOGNITION PROCEDURES FOR THE TRANSFER SWITCH. ALL
WITHSTAND TESTS SHALL BE PERFORMED WITH THE OVER CURRENT PROTECTIVE DEVICES
LOCATED EXTERNAL TO THE TRANSFER SWITCH.

2.3. CONSTRUCTION

2.3.1. THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY
ELECTRICALLY AND MECHANICALLY INTERLOCKED TO PREVENT SIMULTANEOUS CLOSING AND
MECHANICALLY HELD IN BOTH NORMAL AND EMERGENCY POSITIONS. INDEPENDENT BREAK
BEFORE MAKE ACTION SHALL BE USED TO POSITIVELY PREVENT DANGEROUS SOURCE TO
SOURCE CONNECTIONS. WHEN SWITCHING THE NEUTRAL, THIS ACTION PREVENTS THE
OBJECTIONABLE GROUND CURRENTS AND NUISANCE GROUND FAULT TRIPPING THAT CAN
RESULT FROM OVERLAPPING DESIGNS. THE TRANSFER SWITCH SHALL BE APPROVED FOR
MANUAL OPERATION. THE ELECTRICAL OPERATING MEANS SHALL BE BY ELECTRIC
SOLENOID. EVERY PORTION OF THE CONTACTOR IS TO BE POSITIVELY MECHANICALLY
CONNECTED. NO CLUTCH OR FRICTION DRIVE MECHANISM IS ALLOWED, AND PARTS ARE TO
BE KEPT TO A MINIMUM. THIS TRANSFER SWITCH SHALL NOT CONTAIN INTEGRAL OVER
CURRENT DEVICES IN THE MAIN POWER CIRCUIT, INCLUDING MOLDED CASE CIRCUIT
BREAKERS OR FUSES.

2.3.2. THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT
DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.
MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS,
EXCLUSIVE OF TIME DELAYS. MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER
ALLOY WITH ARC CHUTES TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION.

2.3.3. THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT
DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.
MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS,
EXCLUSIVE OF TIME DELAYS. MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER
ALLOY WITH ARC CHUTES AND SEPARATE ARCING CONTACTS TO RESIST BURNING AND
PITTING FOR LONG LIFE OPERATION.

2.4. CONTROLS

2.4.1. ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET
DOOR IN A METAL LOCKABLE ENCLOSURE WITH TRANSPARENT SAFETY SHIELD TO PROTECT
ALL SOLID STATE CIRCUIT BOARDS. THIS WILL ALLOW FOR EASE OF SERVICE ACCESS
WHEN MAIN CABINET LOCKABLE DOOR IS OPEN, BUT TO PREVENT ACCESS BY
UNAUTHORIZED PERSONNEL. CONTROL BOARDS SHALL HAVE INSTALLED COVER PLATES TO
AVOID SHOCK HAZARD WHILE MAKING CONTROL ADJUSTMENTS. THE SOLID STATE VOLTAGE
SENSORS AND TIME DELAY MODULES SHALL BE PLUG-IN CIRCUIT BOARDS WITH SILVER OR
GOLD CONTACTS FOR EASE OF SERVICE.

2.4.2. A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE
NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR
SPECIFIC APPLICATION NEEDS. PICK—UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE
FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE. A UTILITY
SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC
3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE
SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING.

2.4.3. A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE
NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR
SPECIFIC APPLICATION NEEDS. PICK—UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE
FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE. A UTILITY
SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC
3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE
SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING.

2.4.4. SIGNAL THE ENGINE—-GENERATOR SET TO START IN THE EVENT OF A POWER
INTERRUPTION. A SET OF CONTACTS SHALL CLOSE TO START THE ENGINE AND OPEN FOR
ENGINE SHUTDOWN. A SOLID STATE TIME DELAY START, ADJUSTABLE, .1 TO 10 SECONDS,
SHALL DELAY THIS SIGNAL TO AVOID NUISANCE START-UPS ON MOMENTARY VOLTAGE DIPS
OR POWER OUTAGES.

2.4.5. TRANSFER THE LOAD TO THE ENGINE—-GENERATOR SET AFTER IT REACHED
PROPER VOLTAGE, ADJUSTABLE FROM 70-90% OF SYSTEM VOLTAGE, AND FREQUENCY,
ADJUSTABLE FROM 80-90% OF SYSTEM FREQUENCY. A SOLID STATE TIME DELAY,
ADJUSTABLE FROM 5 SECONDS TO 3 MINUTES, SHALL DELAY THIS TRANSFER TO ALLOW
THE ENGINE-GENERATOR TO WARM—UP BEFORE APPLICATION OF LOAD. THERE SHALL BE
A SWITCH TO BYPASS THIS WARM-UP TIMER WHEN IMMEDIATE TRANSFER IS REQUIRED.

2.4.6. RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION. A
RETURN TO UTILITY TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL DELAY THIS
TRANSFER TO AVOID SHORT TERM NORMAL POWER RESTORATION.

2.4.7. THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED
FROM THE SOURCE TO WHICH THE LOAD IS BEING TRANSFERRED. CONTROLS SHALL
PROVIDE AN AUTOMATIC RETRANSFER OF THE LOAD FROM EMERGENCY TO NORMAL IF THE
EMERGENCY SOURCE FAILS WITH THE NORMAL SOURCE AVAILABLE.

2.4.8. SIGNAL THE ENGINE—-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO
NORMAL. A SOLID STATE ENGINE COOL DOWN TIMER, ADJUSTABLE FROM 1-30 MINUTES,
SHALL PERMIT THE ENGINE TO RUN UNLOADED TO COOLDOWN BEFORE SHUTDOWN.
SHOULD THE UTILITY POWER FAIL DURING THIS TIME, THE SWITCH WILL IMMEDIATELY
TRANSFER BACK TO THE GENERATOR.

2.4.9. PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES,
TO ENSURE AN ADEQUATE ENGINE RUN PERIOD.

2.4.10. THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A
TIME DELAY, ADJUSTABLE FROM .1-10 SECONDS, DURING THE TRANSFER IN EITHER
DIRECTION, DURING WHICH TIME THE LOAD IS ISOLATED FROM BOTH POWER SOURCES.
THIS ALLOWS RESIDUAL VOLTAGE COMPONENTS OF MOTORS OR OTHER INDUCTIVE LOADS
(SUCH AS TRANSFORMERS) TO DECAY BEFORE COMPLETING THE SWITCHING CYCLE. A
SWITCH WILL BE PROVIDED TO BYPASS ALL TRANSITION FEATURES WHEN IMMEDIATE
TRANSFER IS REQUIRED.

2.4.11. THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE
SWITCH TO TRANSFER BETWEEN LIVE SOURCES IF THEIR VOLTAGE WAVEFORMS BECOME
SYNCHRONOUS WITHIN 20 ELECTRICAL DEGREES WITHIN 10 SECONDS OF TRANSFER
INITIATION SIGNAL. A SWITCH MUST BE PROVIDED TO BYPASS THIS FEATURE IF NOT
REQUIRED.

2.4.12. IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST
DEFAULT TO TIME DELAY NEUTRAL OPERATION. SWITCHES WITH IN PHASE MONITORS WHICH
DO NOT DEFAULT TO TIME DELAY NEUTRAL OPERATION ARE NOT ACCEPTABLE.

2.4.13. FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A
NORMAL TEST MODE WITH FULL USE OF TIME DELAYS, FAST TEST MODE WHICH BYPASSES
ALL TIME DELAYS TO ALLOW FOR TESTING THE ENTIRE SYSTEM IN LESS THAN ONE MINUTE,
OR AUTOMATIC MODE TO SET THE SYSTEM FOR NORMAL OPERATION.

2.4.14. PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN
EITHER UTILITY (WHITE) OR EMERGENCY (RED). A THIRD LAMP IS NEEDED TO INDICATE

STANDBY OPERATING (AMBER). THESE LIGHTS MUST BE ENERGIZED FROM UTILITY OR THE
ENGINE-GENERATOR SET.

2.4.15. PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER. THIS
HANDLE MUST BE MOUNTED INSIDE THE LOCKABLE ENCLOSURE SO ACCESSIBLE ONLY BY
AUTHORIZED PERSONNEL.

2.4.16.
AND AUTOMATIC ENGINE START WHILE PERFORMING MAINTENANCE.
BE USED FOR MANUAL TRANSFER SWITCH OPERATION.

PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER
THIS SWITCH WILL ALSO

2.4.17. PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING
SEQUENCE. THIS SHALL INCLUDE UTILITY ON, ENGINE WARM—-UP, STANDBY READY,
TRANSFER TO STANDBY, IN PHASE MONITOR, TIME DELAY NEUTRAL, RETURN TO UTILITY,
ENGINE COOL DOWN AND ENGINE MINIMUM RUN. A "SIGNAL BEFORE TRANSFER” LAMP
SHALL BE SUPPLIED TO OPERATE FROM OPTIONAL CIRCUITRY.

2.5. MISCELLANEOUS TRANSFER SWITCH EQUIPMENT

2.5.1. THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA
1 ENCLOSURE.

7.5. WARRANTY

7.5.1.  THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND
INSTRUMENTATION PANEL SHALL BE WARRANTED BY THE MANUFACTURER AGAINST DEFECTIVE
MATERIALS AND FACTORY WORKMANSHIP FOR A PERIOD OF TEN (10) YEARS. THIS
WARRANTY MUST BE COMPREHENSIVE TYPE COVERAGE TO INCLUDE PARTS, LABOR, AND
TRAVEL EXPENSES FOR THE FULL 10 YEAR COVERAGE TERM WHICH SHALL START AT THE
TIME OF INITIAL FACTORY PROVIDED START AND TEST.

7.5.2.  THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS
FIRST PLACED INTO SERVICE. MULTIPLE WARRANTIES FOR INDIVIDUAL COMPONENTS
(ENGINE, ALTERNATOR, CONTROLS, ETC.) WILL NOT BE ACCEPTABLE. SATISFACTORY
WARRANTY DOCUMENTS MUST BE PROVIDED. ALSO, IN THE JUDGMENT OF THE SPECIFYING
AUTHORITY, THE MANUFACTURER SUPPLYING THE WARRANTY FOR THE COMPLETE SYSTEM
MUST HAVE THE NECESSARY FINANCIAL STRENGTH AND TECHNICAL EXPERTISE WITH ALL
COMPONENTS SUPPLIED TO PROVIDE ADEQUATE WARRANTY SUPPORT.

7.6. STARTUP AND CHECKOUT
7.6.1. THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED

HEREIN SHALL PROVIDE FACTORY TRAINED TECHNICIANS TO CHECKOUT THE COMPLETED
INSTALLATION AND TO PERFORM AN INITIAL STARTUP INSPECTION TO INCLUDE:

7.6.1.1. ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED
TIME.

7.6.1.2. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION.

7.6.1.3. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED.

7.6.1.4. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE—GENERATOR.

7.6.1.5. PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD
FREQUENCY AND VOLTAGE ARE WITHIN SPECIFICATION BY USING BUILDING LOAD.

7.7. TRAINING
7.7.1. TRAINING IS TO BE SUPPLIED BY THE START—UP TECHNICIAN DURING COMMISSIONING.

THE TRAINING SHOULD COVER BASIC GENERATOR OPERATION AND COMMON GENERATOR
ISSUES THAT CAN BE MANAGED BY THE END—-USER.

. ALTERNATOR

3.1. THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN
SECTION 1.1.1.

3.2. THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE,
SYNCHRONOUS MACHINE.  THE EXCITATION SYSTEM SHALL UTILIZE A BRUSHLESS EXCITER WITH
A THREE PHASE FULL WAVE RECTIFIER ASSEMBLY PROTECTED AGAINST ABNORMAL TRANSIENT
CONDITIONS BY A SURGE PROTECTOR. PHOTO-SENSITIVE COMPONENTS WILL NOT BE
PERMITTED IN THE ROTATING EXCITER.

3.3. THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION
SUPPORT. THE SYSTEM SHALL SUPPLY A MINIMUM SHORT CIRCUIT SUPPORT CURRENT OF
300% OF THE RATING (250% FOR 50HZ OPERATION) FOR 10 SECONDS.

3.4. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %.

3.5. SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL
LEADS MUST BE EXTENDED INTO A NEMA 1 CONNECTION BOX FOR EASY TERMINATION. A
FULLY RATED, ISOLATED NEUTRAL CONNECTION MUST BE INCLUDED BY THE GENERATOR SET
MANUFACTURER.

3.6. THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN. THE ROTOR SHALL BE
CONNECTED TO THE ENGINE FLYWHEEL USING FLEXIBLE DRIVE DISKS. THE STATOR SHALL BE
DIRECT CONNECTED TO THE ENGINE TO ENSURE PERMANENT ALIGNMENT.

3.7. THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).
THE INSULATION SYSTEM MATERIAL SHALL BE CLASS "H” CAPABLE OF WITHSTANDING 150
DEGREES C TEMPERATURE RISE.

3.8. THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS
BY ADVANCED CONTROL PANEL PROTECTIVE FUNCTIONS. THE CONTROL PANEL IS TO PROVIDE
A TIME CURRENT ALGORITHM THAT PROTECTS THE ALTERNATOR AGAINST SHORT CIRCUITS. TO
ENSURE PRECISION PROTECTION AND REPEATABLE TRIP CHARACTERISTICS, THESE FUNCTIONS
MUST BE IMPLEMENTED ELECTRONICALLY IN THE GENERATOR CONTROL PANEL —- THERMAL
MAGNETIC BREAKER IMPLEMENTATION ARE NOT ACCEPTABLE.

3.9. AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION
FROM FORMING ON THE ALTERNATOR WINDINGS. A TROPICAL COATING SHALL ALSO BE
APPLIED TO THE ALTERNATOR WINDINGS TO PROVIDE ADDITIONAL PROTECTION AGAINST THE
ENTRANCE OF MOISTURE.

. CONTROLS

4.1. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED
CONTROL SYSTEM FOR STANDBY EMERGENCY ENGINE GENERATORS MEETING ALL REQUIREMENTS
OF NFPA 110 LEVEL 1.

4.2. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM
ENABLING REMOTE DIAGNOSTICS AND EASY BUILDING MANAGEMENT INTEGRATION OF ALL
GENERATOR FUNCTIONS. THE GENERATOR CONTROLLER SHALL PROVIDE INTEGRATED AND
DIGITAL CONTROL OVER ALL GENERATOR FUNCTIONS INCLUDING: ENGINE PROTECTION,
ALTERNATOR PROTECTION, SPEED GOVERNING, VOLTAGE REGULATION AND ALL RELATED
GENERATOR OPERATIONS. THE GENERATOR CONTROLLER MUST ALSO PROVIDE SEAMLESS
DIGITAL INTEGRATION WITH THE ENGINE'S ELECTRONIC ENGINE CONTROL MODULE (ECM) IF SO
EQUIPPED. GENERATOR CONTROLLER'S THAT UTILIZE SEPARATE VOLTAGE REGULATORS AND
SPEED GOVERNORS OR DO NOT PROVIDE SEAMLESS INTEGRATION WITH THE ENGINE
MANAGEMENT SYSTEM ARE CONSIDERED LESS DESIRABLE.

4.3. COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS
PROTOCOL WITHOUT NETWORK CARDS. OPTIONAL INTERNET AND INTRANET CONNECTIVITY
SHALL BE AVAILABLE.

4.4. THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING
ENCAPSULATED CIRCUIT BOARDS AND SEALED AUTOMOTIVE STYLE PLUGS FOR ALL SENSORS
AND CIRCUIT BOARD CONNECTIONS. THE USE OF NON-ENCAPSULATED BOARDS, EDGE CARDS,
AND PC RIBBON CABLE CONNECTIONS ARE CONSIDERED UNACCEPTABLE.

4.5. CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION
DURABILITY.  CIRCUIT BOARDS THAT UTILIZE LARGE CAPACITORS OR HEAT SINKS MUST UTILIZE
ENCAPSULATION METHODS TO SECURELY SUPPORT THESE COMPONENTS.

4.6. A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.
THE CONTROLLER SHALL HAVE THE CAPABILITY TO CALL OUT TO THE LOCAL SERVICING
DEALER WHEN MAINTENANCE IS REQUIRED.

4.7. DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME—-STAMPED EVENT AND ALARM LOGS, ABILITY
TO CAPTURE OPERATIONAL PARAMETERS DURING EVENTS, SIMULTANEOUS MONITORING OF ALL
INPUT OR OUTPUT PARAMETERS, CALLOUT CAPABILITIES, SUPPORT FOR MULTI-CHANNEL DIGITAL
STRIP CHART FUNCTIONALITY AND .2 MSEC DATA LOGGING CAPABILITIES.

4.8. IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE
PROTECTED THROUGH INSTANTANEOUS AND STEADY STATE PROTECTIVE SETTINGS ON SYSTEM
VOLTAGE, FREQUENCY, AND POWER LEVELS.

4.9. THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/0: 4 RELAY OUTPUTS
(USER DEFINABLE FUNCTIONS), 4 CONTACT INPUTS, 2 ANALOG INPUTS, COMMUNICATIONS

SUPPORT VIA RS232, RS485, OR AN OPTIONAL MODEM. ADDITIONAL 1I/0 MUST BE AN
AVAILABLE OPTION.

4.10. CUSTOMER 1/0 SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL
ALARM, EVENT, DATA LOGGING, AND SHUTDOWN FUNCTIONALITY. IN ADDITION, CUSTOM LADDER
LOGIC FUNCTIONALITY INSIDE THE GENERATOR CONTROLLER SHALL BE SUPPORTED TO PROVIDE
APPLICATION SUPPORT FLEXIBILITY. THE LADDER LOGIC FUNCTION SHALL HAVE ACCESS TO
ALL THE CONTROLLER INPUTS AND CUSTOMER ASSIGNABLE OUTPUTS.

4.11. THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT
UNIT PARAMETERS INCLUDING: ENGINE AND ALTERNATOR OPERATING CONDITIONS; OIL
PRESSURE AND OPTIONAL OIL TEMPERATURE; COOLANT TEMPERATURE AND LEVEL ALARM; FUEL
LEVEL (WHERE APPLICABLE); ENGINE SPEED; DC BATTERY VOLTAGE; RUN TIME HOURS;
GENERATOR VOLTAGES, AMPS, FREQUENCY, KILOWATTS, AND POWER FACTOR; ALARM STATUS
AND CURRENT ALARM(S) CONDITION PER NFPA 110 LEVEL 1.

4.12. GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125
AMPS WITH THE CIRCUITS FOR THE BATTERY, CHARGER, JACKET WATER HEATER, AND STRIP
HEATER PRE-WIRED.

. ENGINE / ALTERNATOR PACKAGING

5.1. THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE
ENTIRE FRAME SHALL BE MOUNTED ON SPRING ISOLATORS. THE ENGINE/ALTERNATOR SHALL
BE ISOLATED FROM THE GENERATOR FRAME WITH RUBBER ISOLATORS. THE PACKAGING SHALL
NOT REQUIRE THE ADDITION OF EXTERNAL SPRING ISOLATORS.

A MAINLINE, THERMAL MAGNETIC CIRCUIT BREAKER CARRYING THE UL MARK SHALL BE FACTORY
INSTALLED THE BREAKER SHALL BE RATED 200 AMPS. THE LINE SIDE CONNECTIONS ARE TO BE
MADE AT THE FACTORY. OUTPUT LUGS SHALL BE PROVIDED FOR LOAD SIDE CONNECTIONS. .

5.2. ENCLOSURE —NONE (OPEN UNIT INSTALLED INDOORS)
5.2.1.  THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.
5.3. SUB—BASE FUEL TANK

5.3.1.  THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB—BASE MOUNTED, UL142 LISTED
FUEL TANK. THE TANK SHALL BE 300 GALLON AND PROVIDE 69 HOURS OF RUN TIME AT
FULL LOAD.

5.3.2.  THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND
EMERGENCY VENTS, SECONDARY CONTAINMENT EMERGENCY VENT AND RUPTURE BASIN
SENSOR, MECHANICAL FUEL LEVEL INDICATION AND A STUB—UP AREA CONVENIENT FOR
ELECTRICAL CONDUIT ENTRY.

5.3.3.  THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG
INDICATION OF FUEL LEVEL. THE CONTROLLER SHALL HAVE A WARNING INDICATION ON
LOW FUEL LEVEL AND PROVIDE OPTIONAL SHUTDOWN FUNCTIONALITY FOR LOW, LOW FUEL
LEVEL.

5.3.4. THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE—GENERATOR SET MANUFACTURER
AND BE INSTALLED BEFORE SHIPMENT.

. LOOSE ITEMS

6.1. SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.
PREFERENCE WILL BE SHOWN FOR GENSETS THAT FACTORY MOUNT ITEMS LIKE MUFFLERS,
BATTERY CHARGERS, ETC.

6.2. PAD TYPE VIBRATION ISOLATORS

. ADDITIONAL PROJECT REQUIREMENTS

7.1. FACTORY TESTING

7.1.1. BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE—GENERATOR SET SHALL BE
TESTED UNDER RATED LOAD FOR PERFORMANCE AND PROPER FUNCTIONING OF CONTROL
AND INTERFACING CIRCUITS. TESTS SHALL INCLUDE:

7.1.1.1 VERIFY VOLTAGE & FREQUENCY STABILITY.
7.1.1.2. VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.
7.2. OWNER'S  MANUALS

7.2.1.  THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST
ACCOMPANY DELIVERY OF THE EQUIPMENT. GENERAL OPERATING INSTRUCTION, PREVENTIVE
MAINTENANCE, WIRING DIAGRAMS, SCHEMATICS AND PARTS EXPLODED VIEWS SPECIFIC TO
THIS MODEL MUST BE INCLUDED.

7.3. INSTALLATION
7.3.1. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL.
7.4. SERVICE

7.4.1.  SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE
FACILITIES IN THIS TRADE AREA. THESE FACILITIES SHALL COMPRISE A PERMANENT FORCE
OF EGSA CERTIFIED AND FACTORY TRAINED SERVICE PERSONNEL ON 24 HOUR CALL,
EXPERIENCED IN SERVICING THIS TYPE OF EQUIPMENT, PROVIDING WARRANTY AND ROUTINE
MAINTENANCE SERVICE TO AFFORD THE OWNER MAXIMUM PROTECTION. DELEGATION OF
THIS SERVICE RESPONSIBILITY FOR ANY OF THE EQUIPMENT LISTED HEREIN WILL NOT BE
CONSIDERED FULFILLMENT OF THESE SPECIFICATIONS. SERVICE CONTRACTS SHALL ALSO
BE AVAILABLE.

7.42.  GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER
ANY AND ALL SOFTWARE PROGRAMS AND PASSWORDS FOR ACCESSING THE GENERATOR
CONTROLS AND SETTINGS THAT MAY BE REQUIRED DURING EMERGENCY SITUATIONS IN
WHICH THE COUNTY SERVICE STAFF NEEDS TO GET AN “OUT OF SERVICE" GENSET BACK
ON LINE WITH MINIMAL DELAY.

ENGINE GENERATOR SPECIFICATION
(PADUA)

1. GENERAL
1.1. DESCRIPTION OF SYSTEM & SITE

1.1.1.  PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT
120/208 VOLTS, 60 HERTZ, THREE PHASE. THE GENERATOR SHALL CONSIST OF A LIQUID
COOLED DIESEL ENGINE, A SYNCHRONOUS AC ALTERNATOR, AND SYSTEM CONTROLS WITH
ALL NECESSARY ACCESSORIES FOR A COMPLETE OPERATING SYSTEM, INCLUDING BUT NOT
LIMITED TO THE ITEMS AS SPECIFIED HEREINAFTER.

1.1.2. THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT
REQUIREMENTS.
1.1.3.  THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION. BIDDERS

TO SUBMIT THE GENERATORS RATED POWER OUTPUT AT 115 AMBIENT (‘F) AND _4800
ELEVATION (FT).

1.1.4. BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT
BASED ON THE CONFIGURATION SPECIFIED.

1.2. REQUIREMENTS OF REGULATORY AGENCIES

1.2.1. AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR,
GOVERNOR, COUPLING AND ALL CONTROLS, MUST HAVE BEEN TESTED, AS A COMPLETE
UNIT, ON A REPRESENTATIVE ENGINEERING PROTOTYPE MODEL OF THE EQUIPMENT TO BE
SOLD.

1.2.2.  THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS.

1.2.3.  THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES
LISTING (UL2200) FOR A STATIONARY ENGINE GENERATOR ASSEMBLY.

1.2.4. THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY
STANDBY POWER GENERATION.

1.2.5.  THE GENERATOR SET MUST MEET AQMD REQUIREMENT.
1.3. MANUFACTURER QUALIFICATIONS

1.3.1.  THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM)
WHO HAS BEEN REGULARLY ENGAGED IN THE PRODUCTION OF ENGINE—ALTERNATOR SETS,
AUTOMATIC TRANSFER SWITCHES, AND ASSOCIATED CONTROLS FOR A MINIMUM OF 25
YEARS, THEREBY IDENTIFYING ONE SOURCE OF SUPPLY AND RESPONSIBILITY. APPROVED
SUPPLIERS ARE GENERAC INDUSTRIAL POWER.

1.3.2.  THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING
THE STANDARD SERIES SPECIFIED, NOT A ONE OF A KIND FABRICATION.

1.3.3. MANUFACTURER’S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING
CRITERIA:
1.3.3.1. CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS
1.3.3.2. SERVICE SUPPORT 24/7
1.3.3.3. SERVICE LOCATION WITHIN 200 MILES
1.3.3.4. RESPONSE TIME OF 4 HOURS
1.3.3.5. SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95%
1.3.3.6. OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES

1.4. SUBMITTALS

1.4.1.  ENGINE GENERATOR SPECIFICATION SHEET
1.4.2.  CONTROLS SPECIFICATION SHEET(S)

1.4.3.  INSTALLATION / LAYOUT DIMENSIONAL DRAWING
1.4.4.  WIRING SCHEMATIC

1.4.5.  SOUND DATA

1.4.6. EMISSION CERTIFICATION

1.4.7.  WARRANTY STATEMENT

2. ENGINE
2.1. ENGINE RATING AND PERFORMANCE
2.1.1.  THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED
AFTER—COOLED ENGINE OF 4-CYCLE DESIGN. IT WILL HAVE ADEQUATE HORSEPOWER TO
ACHIEVE RATED KW OUTPUT WITH AT AN OPERATING SPEED OF 1800 RPM.
2.1.2. THE ENGINE SHALL SUPPORT A 100% LOAD STEP.

2.1.3.  THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START—UP AND LOAD TRANSFER
WITHIN 10 SECONDS.

2.2. ENGINE OIL SYSTEM

2.2.1.  FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT
LUBE OIL PUMP. THE ENGINE SHALL HAVE A REPLACEABLE OIL FILTER(S) WITH INTERNAL
BYPASS AND REPLACEABLE ELEMENT(S).

2.2.2.  THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE
REQUIRED.
2.2.3. THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE

ENGINE SYSTEM.
2.3. ENGINE COOLING SYSTEM

2.3.1.  THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP,
AND CLOSED COOLANT RECOVERY SYSTEM. THE COOLANT SYSTEM SHALL INCLUDE A
COOLANT FILL BOX WHICH WILL PROVIDE VISUAL MEANS TO DETERMINE IF THE SYSTEM HAS
ADEQUATE COOLANT LEVEL. THE RADIATOR SHALL BE DESIGNED FOR OPERATION IN 122

DEGREES F, (50 DEGREES C) AMBIENT TEMPERATURE.

2.3.2.  THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER

JACKET HEATER(S) TO AID IN QUICK STARTING. THE WATTAGE SHALL BE AS RECOMMENDED
BY THE MANUFACTURER.

2.3.3.  ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND
SHUT-OFF VALVES, MUST BE PROVIDED TO THE OUTSIDE OF THE MOUNTING BASE FOR
CLEANER AND MORE CONVENIENT ENGINE SERVICING.

2.3.4. A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS
UL AND OSHA SAFETY REQUIREMENTS.

2.4. ENGINE STARTING SYSTEM
2.4.1.  STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM.

THE ENGINE'S CRANKING BATTERIES SHALL BE LEAD ACID. THE BATTERIES SHALL BE SIZED
PER THE MANUFACTURER'S RECOMMENDATIONS. THE BATTERIES SUPPLIED SHALL MEET NFPA
110 CRANKING REQUIREMENTS OF 90 SECONDS OF TOTAL CRANK TIME. BATTERY
SPECIFICATIONS (TYPE, AMP—HOUR RATING, COLD CRANKING AMPS) TO BE PROVIDED IN THE
SUBMITTAL.

2.4.2.  THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH
INTEGRATED VOLTAGE REGULATION.

2.4.3. THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP
BATTERY CHARGER. THE CHARGER MUST BE PROTECTED AGAINST A REVERSE POLARITY
CONNECTION.  THE CHARGERS CHARGING CURRENT SHALL BE MONITORED WITHIN THE
GENERATOR CONTROLLER TO SUPPORT REMOTE MONITORING AND DIAGNOSTICS. THE
BATTERY CHARGER IS TO BE FACTORY INSTALLED ON THE GENERATOR SET. DUE TO LINE
VOLTAGE DROP CONCERNS, A BATTERY CHARGER MOUNTED IN THE TRANSFER SWITCH WILL
BE UNACCEPTABLE.

2.5. ENGINE FUEL SYSTEM

2.5.1.  THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL
AND COLD WEATHER DIESEL BLENDS.

2.5.2.  THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL
FUEL PRIMING PUMP, AND ENGINE FLEXIBLE FUEL LINES MUST BE INSTALLED AT THE
POINT OF MANUFACTURE. ELEMENT SHALL BE REPLACEABLE PAPER TYPE.

2.5.5.  THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE
PRIME FOR THE ENGINES INJECTION PUMP.

2.6. ENGINE CONTROLS

2.6.1. ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM),
SHALL MONITOR AND CONTROL ENGINE FUNCTIONALITY AND SEAMLESSLY INTEGRATE WITH
THE GENSET CONTROLLER THROUGH DIGITAL COMMUNICATIONS. ECM MONITORED
PARAMETERS SHALL BE INTEGRATED INTO THE GENSET CONTROLLERS NFPA 110 ALARM
AND WARNING REQUIREMENTS. ALL ECM FAULT CODES SHALL BE DISPLAYED AT THE
GENSET CONTROLLER IN STANDARD LANGUAGE — FAULT CODE NUMBERS ARE NOT
ACCEPTABLE.

2.6.2.  FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET
CONTROLLER MONITORING, SENSORS ARE TO BE CONDITIONED TO A 4-20MA SIGNAL LEVEL
TO ENHANCE NOISE IMMUNITY AND ALL SENSOR CONNECTIONS SHALL BE SEALED TO
PREVENT CORROSION.

2.6.5. ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR
FUNCTION WITH NO CHANGE IN ALTERNATOR FREQUENCY FROM NO LOAD TO FULL LOAD.
STEADY STATE REGULATION IS TO BE 0.25%.

2.7. ENGINE EXHAUST & INTAKE

THE ENGINE EXHAUST EMISSIONS SHALL MEET THE EPA EMISSION REQUIREMENTS FOR
STANDBY POWER GENERATION.

2.7.1.  THE MANUFACTURER SHALL SUPPLY TS RECOMMENDED STAINLESS STEEL, FLEXIBLE
CONNECTOR TO COUPLE THE ENGINE EXHAUST MANIFOLD TO THE EXHAUST SYSTEM. A
RAIN CAP WILL TERMINATE THE EXHAUST PIPE AFTER THE SILENCER. ALL COMPONENTS
MUST BE PROPERLY SIZED TO ASSURE OPERATION WITHOUT EXCESSIVE BACK PRESSURE
WHEN INSTALLED.

2.7.2.  THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS
STANDARD. FOR APPLICATIONS WITH SITE SPECIFIC SOUND REQUIREMENTS (REFERENCE
SECTION 1.1), THE SILENCER SHALL BE SELECTED TO ACHIEVE SITE SOUND LEVELS.

2.7.5. FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST
PIPING FROM THE TURBO—CHARGER DISCHARGE TO THE SILENCER SHALL BE THERMALLY
WRAPPED TO MINIMIZE HEAT DISSIPATION INSIDE THE ENCLOSURE.

2.7.4. THE ENGINE INTAKE AR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE,
DRY ELEMENT FILTERS.
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SPLICING AND TERMINATING SHALL BE IN ACCORDANCE WITH CABLE
MANUFACTURER'S PUBLISHED PROCEDURES. MAKE UP ALL SPLICES IN QUTLET
BOXES WITH CONNECTORS AS SPECIFIED HEREIN WITH SEPARATE TAILS OF
CORRECT COLOR TO BE MADE UP TO SPLICE. PROVIDE AT LEAST SIX (6) INCHES
OF TAILS PACKED IN BOX AFTER SPLICE IS MADE UP. ALL WIRE AND CABLE IN
PANELS, CONTROL CENTERS AND EQUIPMENT ENCLOSURES SHALL BE BUNDLED AND
CLAMPED. ENCAPSULATE SPLICES IN EXTERIOR OUTLET, JUNCTION AND PULL BOXES
USING INSULATING RESIN KITS. ALL SPLICES FOR EXTERIOR EQUIPMENT IN PUMP
ROOMS SHALL BE MADE UP WATERTIGHT.

ROUTE WIRE AND CABLE AS REQUIRED TO MEET PROJECT CONDITIONS. WIRE AND
CABLE ROUTING INDICATED IS APPROXIMATE UNLESS DIMENSIONED. WHERE WIRE
AND CABLE DESTINATION IS INDICATED AND ROUTING IS NOT SHOWN, DETERMINE
EXACT ROUTING AND LENGTHS REQUIRED. INCLUDE WIRE AND CABLE OF LENGTHS
REQUIRED TO INSTALL CONNECTED DEVICES WITHIN 10 FT OF LOCATION SHOWN.

PROTECT EXPOSED CABLE FROM DAMAGE. SUPPORT CABLES ABOVE ACCESSIBLE
CEILING, USING SPRING METAL CLIPS OR METAL CABLE TIES TO SUPPORT CABLES
FROM STRUCTURE OR CEILING SUSPENSION SYSTEM. DO NOT REST CABLE ON
CEILING PANELS. USE SUITABLE CABLE FITTINGS AND CONNECTORS. CLEAN
CONDUCTOR SURFACES BEFORE INSTALLING LUGS AND CONNECTORS. MAKE
SPLICES, TAPS, AND TERMINATIONS TO CARRY FULL AMPACITY OF CONDUCTORS
WITH NO PERCEPTIBLE TEMPERATURE RISE. USE SUITABLE REDUCING CONNECTORS
OR MECHANICAL CONNECTOR ADAPTORS FOR CONNECTING ALUMINUM CONDUCTORS
TO COPPER CONDUCTORS. USE SPLIT BOLT CONNECTORS FOR COPPER CONDUCTOR
SPLICES AND TAPS, 6 AWG AND LARGER. TAPE UNINSULATED CONDUCTORS AND
CONNECTOR WITH ELECTRICAL TAPE TO 150 PERCENT OF INSULATION RATING OF
CONDUCTOR. USE SOLDERLESS PRESSURE CONNECTORS WITH INSULATING COVERS
FOR COPPER CONDUCTOR SPLICES AND TAPS, 8 AWG AND SMALLER. USE
INSULATED SPRING WIRE CONNECTORS WITH PLASTIC CAPS FOR COPPER
CONDUCTOR SPLICES AND TAPS, 10 AWG AND SMALLER.

MAKE ELECTRICAL CONNECTIONS IN ACCORDANCE WITH EQUIPMENT MANUFACTURER'’S
INSTRUCTIONS. FOR CONDUIT CONNECTIONS TO EQUIPMENT USE FLEXIBLE CONDUIT.
USE LIQUIDTIGHT FLEXIBLE CONDUIT WITH WATERTIGHT CONNECTORS IN DAMP OR
WET LOCATIONS. CONNECT HEAT PRODUCING EQUIPMENT USING WIRE AND CABLE
WITH INSULATION SUITABLE FOR TEMPERATURES ENCOUNTERED.

INSTALL SUITABLE STRAIN-RELIEF CLAMPS AND FITTINGS FOR CORD CONNECTIONS
AT OQUTLET BOXES AND EQUIPMENT CONNECTION BOXES. INSTALL DISCONNECT
SWITCHES, CONTROLLERS, CONTROL STATIONS, AND CONTROL DEVICES TO
COMPLETE EQUIPMENT WIRING REQUIREMENTS. INSTALL TERMINAL BLOCK JUMPERS
TO COMPLETE EQUIPMENT WIRING REQUIREMENTS. INSTALL INTERCONNECTING
CONDUIT AND WIRING BETWEEN DEVICES AND EQUIPMENT TO COMPLETE EQUIPMENT
WIRING REQUIREMENTS.

INSTALL JUNCTION OR PULLBOXES WHERE REQUIRED TO LIMIT BENDS IN CONDUIT
RUNS TO NOT MORE THAN 360 DEGREES OR WHERE PULLING TENSION ACHIEVED
WOULD EXCEED THE MAXIMUM ALLOWABLE FOR THE CABLE TO BE INSTALLED.
CONSULT WIRE AND CABLE MANUFACTURER.

SECURELY FASTEN DEVICES INTO BOXES AND ATTACH APPROPRIATE COVER PLATES.
CAULK AROUND EDGES OR OUTDOOR DEVICE PLATES AND BOXES WHEN ROUGH
WALL SURFACES PREVENT RAINTIGHT SEAL. USE CAULKING MATERIALS APPROVED
BY ENGINEER. FIREPROOF AROUND OPENING OF DEVICES LOCATED OR
PENETRATING FIRERATED CONSTRUCTION ASSEMBLIES. FIREPROOF AROUND OPENING
OF DEVICES LOCATED OR PENETRATING FIRERATED CONSTRUCTION ASSEMBLIES.

FURNISH AND INSTALL ENGRAVED LEGEND OF EACH SWITCH THAT CONTROLS
EXHAUST FANS, MOTORS, EQUIPMENT SYSTEMS, ETC. NOT LOCATED WITHIN SIGHT
OF THE CONTROLLING SWITCH.

MOUNT RECEPTACLES VERTICALLY WITH U—-SHAPED GROUND POSITION, GROUND PIN
SHALL BE FACING DOWN. DO NOT COMBINE GFCI PROTECTED CIRCUITS WITH OTHER
CIRCUITS IN THE SAME RACEWAY. LIMIT NUMBER OF GFI PROTECT CIRCUITS IN ANY

ONE RACEWAY TO A MAXIMUM OF ONE (1) CIRCUIT.

FUSES SHALL BE INSTALLED AND SIZED AS NOTED ON PLANS AND AS REQUIRED
PER MANUFACTURER. BE SURE TO OBSERVE MAXIMUM BRANCH CIRCUIT FUSE SIZE
LABELS.

GROUND NON—CURRENT CARRYING METAL PARTS OF ELECTRICAL EQUIPMENT
ENCLOSURES, FRAMES, CONDUCTOR RACEWAYS OR CABLE TRAYS TO PROVIDE A
LOW IMPEDANCE PATH FOR LINE-TO—GROUND FAULT CURRENT AND TO BOND ALL
NON—CURRENT CARRYING METAL PARTS TOGETHER. INSTALL A GROUND
CONDUCTOR IN EACH RACEWAY SYSTEM IN ADDITION TO CONDUCTORS SHOWN.
EQUIPMENT GROUND CONDUCTOR SHALL BE ELECTRICALLY AND MECHANICALLY
CONTINUOUS FROM THE ELECTRICAL CIRCUIT SOURCE TO THE EQUIPMENT TO BE
GROUNDED. SIZE GROUND CONDUCTORS PER NEC 250 UNLESS LARGER
CONDUCTORS ARE SHOWN ON THE DRAWINGS. MOTORS SHALL BE CONNECTED TO
EQUIPMENT GROUND CONDUCTORS WITH A CONDUIT GROUNDING BUSHING AND WITH
A BOLTED SOLDERLESS LUG CONNECTION ON THE METAL FRAME.

GROUNDING CONDUCTORS SHALL BE IDENTIFIED WITH GREEN INSULATION, EXCEPT
WHERE A BARE GROUND CONDUCTOR IS SPECIFIED. MEASURE GROUND RESISTANCE
OF GROUNDING TERMINAL AT EQUIPMENT, SHALL BE 5 OHMS OR LESS.

INSTALL RACEWAY COUPLINGS, FITTINGS AND TERMINATIONS SECURE AND TIGHT TO
INSURE GOOD GROUND CONTINUITY. PROVIDE INSULATED GROUNDING BUSHING AND
BONDING JUMPER WHERE METAL RACEWAY IS NOT DIRECTLY ATTACHED TO
EQUIPMENT METAL ENCLOSURE AND AT CONCENTRIC KNOCK-OUTS.

CONDUIT TERMINATING IN CONCENTRIC KNOCKOUTS AT PANELBOARDS, CABINETS
AND GUTTERS SHALL HAVE INSULATED GROUNDING BUSHINGS AND BONDING
JUMPERS INSTALLED INTERCONNECTING ALL SUCH CONDUITS AND THE PANELBOARD
CABINET, GUTTER, ETC.

PANELBOARDS SHALL HAVE COPPER BUSSING, COPPER GROUND BAR AND
DOOR-IN-DOOR TRIM.

TESTING:

AT COMPLETION OF JOB, CHECK VOLTAGE AT SEVERAL POINTS OF UTILIZATION ON
THE SYSTEM WHICH HAS BEEN INSTALLED UNDER THIS CONTRACT. DURING TEST,
ENERGIZE ALL LOADS INSTALLED. MEASURE 3—PHASE VOLTAGES AND NOTE
PERCENTAGE DIFFERENCES.

CONTRACTOR SHALL PERFORM TESTS AS SPECIFIED TO PROVE INSTALLATION IS IN
ACCORDANCE WITH CONTRACT REQUIREMENTS. TESTS SHALL BE CONDUCTED
DURING THE CONSTRUCTION PERIOD AND AT COMPLETION TO DETERMINE
CONFORMITY WITH APPLICABLE CODES AND WITH THESE SPECIFICATIONS. TESTS, IN
ADDITION TO SPECIFIC SYSTEM TEST DESCRIBED ELSEWHERE, SHALL INCLUDE:

PERFORM TESTING AS DESCRIBED IN NETA ATS. INCLUDE TESTING OF
MOTORS FOR CORRECT OPERATION AND ROTATION. ANY PRODUCTS WHICH
FAIL DURING THE TESTS OR ARE RULED UNSATISFACTORY BY THE ENGINEER
SHALL BE REPLACED, REPAIRED, OR CORRECTED AS PRESCRIBED BY THE
ENGINEER AT THE EXPENSE OF THE CONTRACTOR. TESTS SHALL BE
PERFORMED AFTER REPAIRS, REPLACEMENTS, OR CORRECTIONS UNTIL
SATISFACTORY PERFORMANCE IS DEMONSTRATED.

GENERAL PROVISIONS:

FURNISH ALL LABOR, MATERIALS, APPARATUS, TOOLS, EQUIPMENT, TRANSPORTATION,
TEMPORARY CONSTRUCTION AND SPECIAL OR OCCASIONAL SERVICES AS REQUIRED
TO MAKE A COMPLETE WORKING ELECTRICAL INSTALLATION, AS SHOWN ON THE
DRAWINGS OR DESCRIBED IN THESE SPECIFICATIONS.

STRUCTURAL MEMBERS SHALL IN NO CASE BE DRILLED, BORED OR NOTCHED IN
SUCH A MANNER THAT WILL IMPAIR THEIR STRUCTURAL VALUE. CUTTING OF
HOLES, IF REQUIRED, SHALL BE DONE WITH CORE DRILL AND ONLY WITH THE
APPROVAL OF THE ENGINEER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
RETURNING ANY SURFACE FROM WHICH HE HAS REMOVED EQUIPMENT OR DEVICES
TO THE CONDITION AND FINISH OF THE ADJACENT SURFACES.

KEEP CONDUITS, JUNCTION BOXES, AND OUTLET BOXES, AND OTHER OPENINGS
CLOSED TO PREVENT ENTRY OF FOREIGN MATTER: COVER FIXTURES, EQUIPMENT,
AND APPARATUS AND PROTECT AGAINST DIRT, PAINT, WATER, CHEMICAL, OR
MECHANICAL DAMAGE, BEFORE AND DURING CONSTRUCTION PERIOD. RESTORE TO
ORIGINAL CONDITION ANY FIXTURE, APPARATUS, OR EQUIPMENT DAMAGED PRIOR TO
FINAL ACCEPTANCE, INCLUDING RESTORATION OF DAMAGED SHOP COATS OF PAINT,
BEFORE FINAL ACCEPTANCE. PROTECT BRIGHT FINISHED SURFACES AND SIMILAR
ITEMS UNTIL IN SERVICE. NO RUST OR DAMAGE WILL BE PERMITTED.

DRAWINGS FOR THE WORK UNDER THIS SECTION ARE DIAGRAMMATIC. THE
CONTRACTOR SHALL VISIT THE SITE AND DETERMINE THE LOCALE, WORKING
CONDITIONS, CONFLICTING UTILITIES, AND THE CONDITIONS IN WHICH THE
ELECTRICAL WORK WILL TAKE PLACE.

CONTRACTOR SHALL INSURE RECONNECTION OF EXISTING EQUIPMENT AND CIRCUITS
AFFECTED BY CONTRACT DEMOLITION WHETHER OR NOT RECONNECTION IS
SPECIFICALLY SHOWN ON THE CONTRACT DOCUMENTS.

INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER’'S WRITTEN
INSTRUCTIONS AND TECHNICAL DATA PARTICULAR TO THE PRODUCT SPECIFIED
AND/OR ACCEPTED EQUAL EXCEPT AS OTHERWISE SPECIFIED AND IN ACCORDANCE
WITH THE NATIONAL ELECTRICAL CONTRACTOR’S ASSOCIATION "STANDARD OF
INSTALLATION” FOR GENERAL INSTALLATION PRACTICE.

BASIC MATERIALS AND METHODS:

1.

2.

10.

1.

12.

13.
14.

15.

16.

17.

18.

RIGID STEEL CONDUIT SHALL BE FULL WEIGHT, PIPE SIZE, FINISHED INSIDE AND
OUT BY HOT-DIP GALVANIZING AFTER FABRICATION, AND SHALL CONFORM WITH
ANSI C80.1 AND UL.

a. USE RIGID STEEL CONDUIT FOR THE FOLLOWING LOCATIONS OR
CONDITIONS: ALL EXTERIOR APPLICATIONS, ALL CONDUITS LARGER
THAN 2" TRADE DIAMETER, AND ALL CONDUITS INDOOR BELOW EIGHT (8) FEET
ABOVE FINISHED FLOOR.

b. COUPLINGS SHALL BE ELECTROPLATED STEEL. INSULATING BUSHINGS:
THREADED POLYPROPYLENE OR THERMO-SETTING PHENOLIC RATED 150°C
MINIMUM. INSULATED GROUNDING BUSHINGS: THREADED CAST MALLEABLE IRON
BODY WITH INSULATED THROAT AND STEEL "LAY-IN" GROUND LUG WITH
COMPRESSION SCREW. INSULATED METALLIC BUSHINGS: THREADED CAST
MALLEABLE IRON BODY WITH PLASTIC INSULATED THROAT RATED 150°C.
RUNNING THREADS ARE NOT ACCEPTABLE.

ELECTRICAL METALLIC TUBING (EMT) SHALL BE FORMED OF COLD ROLLED STRIP
STEEL, AND SHALL COMPLY WITH ANSI C80.3 AND UL REQUIREMENTS.

a. EMT IS ALLOWED FOR THE FOLLOWING CONDITIONS: INTERIOR (2" AND

SMALLER) ONLY AND ABOVE EIGHT (8) FEET FROM FINISHED FLOOR AND
INTERIOR ONLY AND WHEN ENTERING A PANEL FROM ABOVE.

b. COUPLINGS: ELECTROPLATED STEEL, UL LISTED RAIN AND CONCRETE TIGHT
THROUGH 1-1/4" TRADE SIZE. ALL EMT FITTINGS SHALL BE COMPRESSION
TYPE. CONNECTORS: STEEL, GLAND COMPRESSION TYPE WITH INSULATED
PLASTIC THROAT, 150°C TEMPERATURE RATED. ALL EMT FITTINGS SHALL BE
COMPRESSION TYPE.

LIQUID TIGHT FLEXIBLE METAL CONDUIT SHALL BE FABRICATED IN CONTINUOUS
LENGTHS FROM GALVANIZED STEEL STRIP, SPIRALLY WOUND. FLEXIBLE CONDUIT,
EXCEPT WHERE INSTALLED IN CONCEALED DRY LOCATIONS, SHALL BE LIQUID TIGHT
WITH PLASTIC JACKET EXTRUDED OVER THE OUTER ZINC COATING. NO ALUMINUM
SUBSTITUTE WILL BE ACCEPTED.

a. USE LIQUIDTIGHT FOR THE FOLLOWING CONDITIONS: IN DAMP AND WET
LOCATIONS FOR CONNECTIONS TO MOTORS, TRANSFORMERS, VIBRATING
EQUIPMENT AND MACHINERY AND FOR CONNECTIONS TO ALL PUMP MOTORS,
FLOW SWITCHES, AND SIMILAR DEVICES.

b. CONNECTORS SHALL BE THE SCREW CLAMP ON SCREW—IN (JAKE) VARIETY
WITH CAST MALLEABLE IRON BODIES AND THREADED MALE HUBS WITH
INSULATED THROAT OR INSULATED BUSHINGS. SET SCREW TYPE CONNECTORS
ARE NOT ACCEPTABLE. LIQUID TIGHT FITTINGS SHALL BE OF CADMIUM PLATED
CAST MALLEABLE IRON, WITH INSULATED THROAT.

LOW VOLTAGE WIRING SHALL BE INSTALLED IN CONDUIT, MINIMUM 3/4" TRADE
DIAMETER.

CONDUITS SHALL BE TIGHTLY COVERED AND WELL PROTECTED DURING
CONSTRUCTION USING METALLIC BUSHINGS AND BUSHING "PENNIES”™ TO SEAL OPEN
ENDS. IN MAKING JOINTS IN RIGID STEEL CONDUIT, REAM CONDUIT SMOOTH AFTER
CUTTING AND THREADING. CLEAN ANY CONDUIT IN WHICH MOISTURE OR ANY
FOREIGN MATTER HAS COLLECTED BEFORE PULLING IN CONDUCTORS. PAINT ALL
FIELD THREADED JOINTS TO PREVENT CORROSION.

CONDUIT SYSTEMS SHALL BE ELECTRICALLY CONTINUOUS THROUGHOUT.  INSTALL
CODE SIZE, UNINSULATED, COPPER GROUNDING CONDUCTORS IN ALL CONDUIT
RUNS, GROUNDING CONDUCTOR SHALL BE BONDED TO CONDUIT, EQUIPMENT
FRAMES AND PROPERLY GROUNDED.

LOW VOLTAGE CONDUIT SHALL BE GROUPED SEPARATELY AND LABELED EVERY 10
FT INTERVAL AS TO SYSTEM (L.E. FIRE, CONTROL, ETC)

EXPOSED CONDUIT SHALL BE RUN PARALLEL OR AT RIGHT ANGLES TO THE
CENTERLINES OF THE COLUMNS AND BEAMS. CONDUITS SHALL NOT BE PLACED
CLOSER THAN 12 INCHES FROM A PARALLEL HOT WATER OR STEAM LINE OR
THREE INCHES FROM SUCH LINES CROSSING PERPENDICULAR TO THE RUNS. IN
LONG RUNS OF CONDUIT, PROVIDE SUFFICIENT PULL BOXES PER NEC INSIDE
BUILDINGS TO FACILITATE PULLING WIRES AND CABLES. SUPPORT PULL BOXES
FROM STRUCTURE INDEPENDENT OF CONDUIT SUPPORTS. THESE PULL BOXES ARE
NOT SHOWN ON THE PLANS.

ALL RACEWAY SYSTEMS SHALL BE SECURED TO BUILDING STRUCTURES USING
SPECIFIED FASTENERS, CLAMPS AND HANGERS SPACED ACCORDING TO CODE.
SUPPORT SINGLE RUNS OF CONDUIT USING TWO HOLE PIPE STRAPS. WHERE RUN
HORIZONTALLY ON WALLS IN DAMP OR WET LOCATIONS, INSTALL "CLAMP BLOCKS”
TO SPACE CONDUIT OFF THE SURFACE. MULTIPLE CONDUIT RUNS SHALL BE
SUPPORTED USING "TRAPEZE” HANGERS FABRICATED FROM 3/8 INCH DIAMETER,
THREADED STEEL RODS SECURED TO BUILDING STRUCTURES. FASTEN CONDUIT TO
CONSTRUCTION CHANNEL WITH STANDARD TWO HOLE PIPE CLAMPS. PROVIDE
LATERAL SEISMIC BRACING FOR HANGERS.

LOCATE AND INSTALL ANCHORS, FASTENERS, AND SUPPORTS IN ACCORDANCE WITH
NECA "STANDARD OF INSTALLATION”. DO NOT FASTEN SUPPORTS TO PIPES, DUCTS,
MECHANICAL EQUIPMENT, OR CONDUIT. DO NOT DRILL OR CUT STRUCTURAL
MEMBERS. RIGIDLY WELD SUPPORT MEMBERS OR USE HEXAGON—HEAD BOLTS TO
PRESENT NEAT APPEARANCE WITH ADEQUATE STRENGTH AND RIGIDITY. USE SPRING
LOCK WASHERS UNDER ALL NUTS.

RACEWAYS SHALL BE JOINED USING SPECIFIED COUPLINGS OR TRANSITION
COUPLINGS WHERE DISSIMILAR RACEWAY SYSTEMS ARE JOINED. RIGID CONDUIT
CONNECTION TO ENCLOSURES SHALL BE MADE BY MYERS TYPE GROUNDING HUBS
ONLY. EMT CONNECTIONS TO ENCLOSURES SHALL BE MADE WITH COMPRESSION
CONNECTOR WITH GROUNDING LOCK—NUTS OR BUSHINGS. INSTALL CABLE SEALING
BUSHINGS OR CAULK CONDUIT TERMINATIONS IN ALL GRADE LEVEL OR BELOW
GRADE EXTERIOR PULL, JUNCTION OR OUTLET BOXES.

FURNISH AND INSTALL METAL SLEEVES FOR ALL EXPOSED INTERIOR CONDUIT RUNS
PASSING THROUGH CONCRETE FLOORS OR WALLS. FOLLOWING CONDUIT
INSTALLATION, SEAL ALL PENETRATIONS USING NON-IRON BEARING, CHLORIDE FREE,
NON—SHRINKING, DRY—PACK, GROUTING COMPOUND.

CONDUITS PENETRATING RATED WALLS, FLOORS, ETC. SHALL BE FIREPROOFED.

FOR EXISTING CONDUITS THAT WILL BE REUSED, PULL OUT EXISTING CONDUCTORS
AND COMPLETELY AND THOROUGHLY SWAB RACEWAY BEFORE INSTALLING WIRE.
USE 50/50 SOLUTION OF SIMPLE GREEN. USE CO2 TO BLOW WATER AND SOAP
INTO CONDUIT — LET SOAK TO BREAK UP DRIED OUT PULLING COMPOUNDS, THEN
PULL CONDUCTORS. PULL ONE CONDUCTOR AT A TIME IF WILL NOT PULL ALL
OUT TOGETHER.

CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE. ALL WIRE AND CABLE
SHALL BE INSULATED, COPPER CONDUCTORS, SOFT DRAWN ANNEALED COPPER
WIRE 98% CONDUCTIVITY, BEARING THE UL LABEL.

WIRE AND CABLE, 0 TO 600 VOLT SHALL BE NEC TYPE THWN, OR TYPE XHHW
FOR FEEDERS AND BRANCH CIRCUITS IN WET OR DRY LOCATIONS. NEC TYPE
THHN FOR BRANCH CIRCUITS IN DRY LOCATIONS. MINIMUM CONDUCTOR SIZE: AWG
NO. 12 FOR ALL POWER AND LIGHTING BRANCH CIRCUITS. AWG NO. 14 FOR ALL
SIGNAL AND CONTROL CIRCUITS.

COLOR CODING: SYSTEM CONDUCTORS SHALL BE IDENTIFIED AS TO VOLTAGE AND
PHASE CONNECTIONS BY MEANS OF COLOR IMPREGNATED INSULATION OR
APPROVED COLORED MARKING TAPE AS FOLLOWS:

a. 120/240 VOLT, SINGLE PHASE, 3 WIRE SYSTEM. PHASE A — BLACK, PHASE B

— RED, PHASE C — ORANGE FOR HIGH LEG (208V TO NEUTRAL), NEUTRAL —
WHITE, GROUND — GREEN.

b. 120/208 VOLT, 3 PHASE, 4 WIRE SYSTEMS. PHASE A — BLACK, PHASE B -
RED, PHASE C — BLUE, NEUTRAL — WHITE, GROUND — GREEN

c. 277/480 VOLT, 3 PHASE, 4 WIRE SYSTEM. PHASE A — BROWN, PHASE B -
ORANGE, PHASE C — YELLOW, NEUTRAL — GREY, GROUND — GREEN

U.L. APPROVED NON—PETROLEUM BASE AND INSULATING TYPE PULLING COMPOUND
SHALL BE USED AS NEEDED. ALL CABLES SHALL BE INSTALLED AND TESTED IN
ACCORDANCE WITH MANUFACTURER’S REQUIREMENTS AND WARRANTY. BLOCK AND
TACKLE, POWER DRIVEN WINCH OR OTHER MECHANICAL MEANS SHALL NOT BE
USED IN PULLING CONDUCTORS OF SIZE SMALLER THAN AWG # 1.
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ENGINE GENERATOR SPECIFICATION (PADUA) 1. GENERAL GENERAL 1.1. DESCRIPTION OF SYSTEM & SITE DESCRIPTION OF SYSTEM & SITE 1.1.1. PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT 120/208 VOLTS, 60 HERTZ, THREE PHASE.  THE GENERATOR SHALL CONSIST OF A LIQUID COOLED DIESEL ENGINE, A SYNCHRONOUS AC ALTERNATOR, AND SYSTEM CONTROLS WITH ALL NECESSARY ACCESSORIES FOR A COMPLETE OPERATING SYSTEM, INCLUDING BUT NOT LIMITED TO THE ITEMS AS SPECIFIED HEREINAFTER. 1.1.2. THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT REQUIREMENTS. 1.1.3. THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS TO SUBMIT THE GENERATORS RATED POWER OUTPUT AT 115  AMBIENT ( F) AND  4800 115  AMBIENT ( F) AND  4800   AMBIENT ( F) AND  4800 F) AND  4800  4800 ELEVATION (FT). 1.1.4. BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BASED ON THE CONFIGURATION SPECIFIED. 1.2. REQUIREMENTS OF REGULATORY AGENCIES REQUIREMENTS OF REGULATORY AGENCIES 1.2.1. AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, GOVERNOR, COUPLING AND ALL CONTROLS, MUST HAVE BEEN TESTED, AS A COMPLETE UNIT, ON A REPRESENTATIVE ENGINEERING PROTOTYPE MODEL OF THE EQUIPMENT TO BE SOLD. 1.2.2. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. 1.2.3. THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES LISTING (UL2200) FOR A STATIONARY ENGINE GENERATOR ASSEMBLY. 1.2.4. THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY STANDBY POWER GENERATION. 1.2.5. THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  1.3. MANUFACTURER QUALIFICATIONS MANUFACTURER QUALIFICATIONS 1.3.1. THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) WHO HAS BEEN REGULARLY ENGAGED IN THE PRODUCTION OF ENGINE-ALTERNATOR SETS, AUTOMATIC TRANSFER SWITCHES, AND ASSOCIATED CONTROLS FOR A MINIMUM OF 25 YEARS, THEREBY IDENTIFYING ONE SOURCE OF SUPPLY AND RESPONSIBILITY. APPROVED SUPPLIERS ARE GENERAC INDUSTRIAL POWER. 1.3.2. THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE STANDARD SERIES SPECIFIED, NOT A ONE OF A KIND FABRICATION. 1.3.3. MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING CRITERIA: 1.3.3.1. CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS 1.3.3.2. SERVICE SUPPORT 24/7 SERVICE SUPPORT 24/7 1.3.3.3. SERVICE LOCATION WITHIN 200 MILES SERVICE LOCATION WITHIN 200 MILES 1.3.3.4. RESPONSE TIME OF 4 HOURS RESPONSE TIME OF 4 HOURS 1.3.3.5. SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% 1.3.3.6. OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES 1.4. SUBMITTALS SUBMITTALS 1.4.1. ENGINE GENERATOR SPECIFICATION SHEET ENGINE GENERATOR SPECIFICATION SHEET 1.4.2. CONTROLS SPECIFICATION SHEET(S) CONTROLS SPECIFICATION SHEET(S) 1.4.3. INSTALLATION / LAYOUT DIMENSIONAL DRAWING  INSTALLATION / LAYOUT DIMENSIONAL DRAWING  1.4.4. WIRING SCHEMATIC WIRING SCHEMATIC 1.4.5. SOUND DATA SOUND DATA 1.4.6. EMISSION CERTIFICATION EMISSION CERTIFICATION 1.4.7. WARRANTY STATEMENT WARRANTY STATEMENT 2. ENGINE ENGINE 2.1. ENGINE RATING AND PERFORMANCE ENGINE RATING AND PERFORMANCE 2.1.1. THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED AFTER-COOLED ENGINE OF 4-CYCLE DESIGN.  IT WILL HAVE ADEQUATE HORSEPOWER TO ACHIEVE RATED KW OUTPUT WITH AT AN OPERATING SPEED OF 1800 RPM. 2.1.2. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. 2.1.3. THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER WITHIN 10 SECONDS. 2.2. ENGINE OIL SYSTEM ENGINE OIL SYSTEM 2.2.1. FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT LUBE OIL PUMP.  THE ENGINE SHALL HAVE A REPLACEABLE OIL FILTER(S) WITH INTERNAL BYPASS AND REPLACEABLE ELEMENT(S).   2.2.2. THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE REQUIRED. 2.2.3. THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE ENGINE SYSTEM. 2.3. ENGINE COOLING SYSTEM ENGINE COOLING SYSTEM 2.3.1. THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, AND CLOSED COOLANT RECOVERY SYSTEM.  THE COOLANT SYSTEM SHALL INCLUDE A COOLANT FILL BOX WHICH WILL PROVIDE VISUAL MEANS TO DETERMINE IF THE SYSTEM HAS ADEQUATE COOLANT LEVEL.  THE RADIATOR SHALL BE DESIGNED FOR OPERATION IN 122 DEGREES F, (50 DEGREES C) AMBIENT TEMPERATURE. 2.3.2. THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER JACKET HEATER(S) TO AID IN QUICK STARTING. THE WATTAGE SHALL BE AS RECOMMENDED BY THE MANUFACTURER.  2.3.3. ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND SHUT-OFF VALVES, MUST BE PROVIDED TO THE OUTSIDE OF THE MOUNTING BASE FOR CLEANER AND MORE CONVENIENT ENGINE SERVICING.   2.3.4. A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS UL AND OSHA SAFETY REQUIREMENTS. 2.4. ENGINE STARTING SYSTEM ENGINE STARTING SYSTEM 2.4.1. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. THE ENGINE'S CRANKING BATTERIES SHALL BE LEAD ACID.  THE BATTERIES SHALL BE SIZED PER THE MANUFACTURER'S RECOMMENDATIONS.  THE BATTERIES SUPPLIED SHALL MEET NFPA 110 CRANKING REQUIREMENTS OF 90 SECONDS OF TOTAL CRANK TIME.  BATTERY SPECIFICATIONS (TYPE, AMP-HOUR RATING, COLD CRANKING AMPS) TO BE PROVIDED IN THE SUBMITTAL. 2.4.2. THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH INTEGRATED VOLTAGE REGULATION. 2.4.3. THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP BATTERY CHARGER.  THE CHARGER MUST BE PROTECTED AGAINST A REVERSE POLARITY CONNECTION.  THE CHARGERS CHARGING CURRENT SHALL BE MONITORED WITHIN THE GENERATOR CONTROLLER TO SUPPORT REMOTE MONITORING AND DIAGNOSTICS.  THE BATTERY CHARGER IS TO BE FACTORY INSTALLED ON THE GENERATOR SET.  DUE TO LINE VOLTAGE DROP CONCERNS, A BATTERY CHARGER MOUNTED IN THE TRANSFER SWITCH WILL BE UNACCEPTABLE. 2.5. ENGINE FUEL SYSTEM ENGINE FUEL SYSTEM 2.5.1. THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL AND COLD WEATHER DIESEL BLENDS. 2.5.2. THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL FUEL PRIMING PUMP, AND ENGINE FLEXIBLE FUEL LINES MUST BE INSTALLED AT THE POINT OF MANUFACTURE.  ELEMENT SHALL BE REPLACEABLE PAPER TYPE.  2.5.3. THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE PRIME FOR THE ENGINES INJECTION PUMP. 2.6. ENGINE CONTROLS ENGINE CONTROLS 2.6.1. ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), SHALL MONITOR AND CONTROL ENGINE FUNCTIONALITY AND SEAMLESSLY INTEGRATE WITH THE GENSET CONTROLLER THROUGH DIGITAL COMMUNICATIONS.  ECM MONITORED PARAMETERS SHALL BE INTEGRATED INTO THE GENSET CONTROLLERS NFPA 110 ALARM AND WARNING REQUIREMENTS.  ALL ECM FAULT CODES SHALL BE DISPLAYED AT THE GENSET CONTROLLER IN STANDARD LANGUAGE - FAULT CODE NUMBERS ARE NOT ACCEPTABLE. 2.6.2. FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET CONTROLLER MONITORING, SENSORS ARE TO BE CONDITIONED TO A 4-20MA SIGNAL LEVEL TO ENHANCE NOISE IMMUNITY AND ALL SENSOR CONNECTIONS SHALL BE SEALED TO PREVENT CORROSION. 2.6.3. ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR FUNCTION WITH NO CHANGE IN ALTERNATOR FREQUENCY FROM NO LOAD TO FULL LOAD.  STEADY STATE REGULATION IS TO BE 0.25%. 2.7. ENGINE EXHAUST & INTAKE ENGINE EXHAUST & INTAKE THE ENGINE EXHAUST EMISSIONS SHALL MEET THE EPA EMISSION REQUIREMENTS FOR STANDBY POWER GENERATION. 2.7.1. THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE CONNECTOR TO COUPLE THE ENGINE EXHAUST MANIFOLD TO THE EXHAUST SYSTEM.  A RAIN CAP WILL TERMINATE THE EXHAUST PIPE AFTER THE SILENCER.  ALL COMPONENTS MUST BE PROPERLY SIZED TO ASSURE OPERATION WITHOUT EXCESSIVE BACK PRESSURE WHEN INSTALLED. 2.7.2. THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS STANDARD.  FOR APPLICATIONS WITH SITE SPECIFIC SOUND REQUIREMENTS (REFERENCE SECTION 1.1), THE SILENCER SHALL BE SELECTED TO ACHIEVE SITE SOUND LEVELS. 2.7.3. FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST PIPING FROM THE TURBO-CHARGER DISCHARGE TO THE SILENCER SHALL BE THERMALLY WRAPPED TO MINIMIZE HEAT DISSIPATION INSIDE THE ENCLOSURE. 2.7.4. THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, DRY ELEMENT FILTERS. 3. ALTERNATOR ALTERNATOR 3.1. THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN SECTION 1.1.1. 3.2. THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, SYNCHRONOUS MACHINE.  THE EXCITATION SYSTEM SHALL UTILIZE A BRUSHLESS EXCITER WITH A THREE PHASE FULL WAVE RECTIFIER ASSEMBLY PROTECTED AGAINST ABNORMAL TRANSIENT CONDITIONS BY A SURGE PROTECTOR.  PHOTO-SENSITIVE COMPONENTS WILL NOT BE PERMITTED IN THE ROTATING EXCITER. 3.3. THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION SUPPORT.  THE SYSTEM SHALL SUPPLY A MINIMUM SHORT CIRCUIT SUPPORT CURRENT OF 300% OF THE RATING (250% FOR 50HZ OPERATION) FOR 10 SECONDS.   3.4. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. 3.5. SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL LEADS MUST BE EXTENDED INTO A NEMA 1 CONNECTION BOX FOR EASY TERMINATION.   A FULLY RATED, ISOLATED NEUTRAL CONNECTION MUST BE INCLUDED BY THE GENERATOR SET MANUFACTURER. 3.6. THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE CONNECTED TO THE ENGINE FLYWHEEL USING FLEXIBLE DRIVE DISKS.  THE STATOR SHALL BE DIRECT CONNECTED TO THE ENGINE TO ENSURE PERMANENT ALIGNMENT. 3.7. THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE INSULATION SYSTEM MATERIAL SHALL BE CLASS "H" CAPABLE OF WITHSTANDING 150 DEGREES C TEMPERATURE RISE. 3.8. THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS BY ADVANCED CONTROL PANEL PROTECTIVE FUNCTIONS.  THE CONTROL PANEL IS TO PROVIDE A TIME CURRENT ALGORITHM THAT PROTECTS THE ALTERNATOR AGAINST SHORT CIRCUITS.  TO ENSURE PRECISION PROTECTION AND REPEATABLE TRIP CHARACTERISTICS, THESE FUNCTIONS MUST BE IMPLEMENTED ELECTRONICALLY IN THE GENERATOR CONTROL PANEL -- THERMAL MAGNETIC BREAKER IMPLEMENTATION ARE NOT ACCEPTABLE. 3.9. AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION FROM FORMING ON THE ALTERNATOR WINDINGS.  A TROPICAL COATING SHALL ALSO BE APPLIED TO THE ALTERNATOR WINDINGS TO PROVIDE ADDITIONAL PROTECTION AGAINST THE ENTRANCE OF MOISTURE.   4. CONTROLS CONTROLS 4.1. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED CONTROL SYSTEM FOR STANDBY EMERGENCY ENGINE GENERATORS MEETING ALL REQUIREMENTS OF NFPA 110 LEVEL 1. 4.2. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM ENABLING REMOTE DIAGNOSTICS AND EASY BUILDING MANAGEMENT INTEGRATION OF ALL GENERATOR FUNCTIONS.  THE GENERATOR CONTROLLER SHALL PROVIDE INTEGRATED AND DIGITAL CONTROL OVER ALL GENERATOR FUNCTIONS INCLUDING:  ENGINE PROTECTION, ALTERNATOR PROTECTION, SPEED GOVERNING, VOLTAGE REGULATION AND ALL RELATED GENERATOR OPERATIONS.  THE GENERATOR CONTROLLER MUST ALSO PROVIDE SEAMLESS DIGITAL INTEGRATION WITH THE ENGINE'S ELECTRONIC ENGINE CONTROL MODULE (ECM) IF SO EQUIPPED.  GENERATOR CONTROLLER'S THAT UTILIZE SEPARATE VOLTAGE REGULATORS AND SPEED GOVERNORS OR DO NOT PROVIDE SEAMLESS INTEGRATION WITH THE ENGINE MANAGEMENT SYSTEM ARE CONSIDERED LESS DESIRABLE. 4.3. COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS PROTOCOL WITHOUT NETWORK CARDS.  OPTIONAL INTERNET AND INTRANET CONNECTIVITY SHALL BE AVAILABLE. 4.4. THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING ENCAPSULATED CIRCUIT BOARDS AND SEALED AUTOMOTIVE STYLE PLUGS FOR ALL SENSORS AND CIRCUIT BOARD CONNECTIONS.  THE USE OF NON-ENCAPSULATED BOARDS, EDGE CARDS, AND PC RIBBON CABLE CONNECTIONS ARE CONSIDERED UNACCEPTABLE. 4.5. CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION DURABILITY.  CIRCUIT BOARDS THAT UTILIZE LARGE CAPACITORS OR HEAT SINKS MUST UTILIZE ENCAPSULATION METHODS TO SECURELY SUPPORT THESE COMPONENTS. 4.6. A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  THE CONTROLLER SHALL HAVE THE CAPABILITY TO CALL OUT TO THE LOCAL SERVICING DEALER WHEN MAINTENANCE IS REQUIRED. 4.7. DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY TO CAPTURE OPERATIONAL PARAMETERS DURING EVENTS, SIMULTANEOUS MONITORING OF ALL INPUT OR OUTPUT PARAMETERS, CALLOUT CAPABILITIES, SUPPORT FOR MULTI-CHANNEL DIGITAL STRIP CHART FUNCTIONALITY AND .2 MSEC DATA LOGGING CAPABILITIES. 4.8. IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE PROTECTED THROUGH INSTANTANEOUS AND STEADY STATE PROTECTIVE SETTINGS ON SYSTEM VOLTAGE, FREQUENCY, AND POWER LEVELS.  4.9. THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS (USER DEFINABLE FUNCTIONS), 4 CONTACT INPUTS, 2 ANALOG INPUTS, COMMUNICATIONS SUPPORT VIA RS232, RS485, OR AN OPTIONAL MODEM.  ADDITIONAL I/O MUST BE AN AVAILABLE OPTION. 4.10. CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL ALARM, EVENT, DATA LOGGING, AND SHUTDOWN FUNCTIONALITY.  IN ADDITION, CUSTOM LADDER LOGIC FUNCTIONALITY INSIDE THE GENERATOR CONTROLLER SHALL BE SUPPORTED TO PROVIDE APPLICATION SUPPORT FLEXIBILITY.  THE LADDER LOGIC FUNCTION SHALL HAVE ACCESS TO ALL THE CONTROLLER INPUTS AND CUSTOMER ASSIGNABLE OUTPUTS. 4.11. THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT UNIT PARAMETERS INCLUDING: ENGINE AND ALTERNATOR OPERATING CONDITIONS; OIL PRESSURE AND OPTIONAL OIL TEMPERATURE; COOLANT TEMPERATURE AND LEVEL ALARM; FUEL LEVEL (WHERE APPLICABLE); ENGINE SPEED; DC BATTERY VOLTAGE; RUN TIME HOURS; GENERATOR VOLTAGES, AMPS, FREQUENCY, KILOWATTS, AND POWER FACTOR; ALARM STATUS AND CURRENT ALARM(S) CONDITION PER NFPA 110 LEVEL 1. 4.12. GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 AMPS WITH THE CIRCUITS FOR THE BATTERY, CHARGER, JACKET WATER HEATER, AND STRIP HEATER PRE-WIRED. 5. ENGINE / ALTERNATOR PACKAGING ENGINE / ALTERNATOR PACKAGING 5.1. THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE ENTIRE FRAME SHALL BE MOUNTED ON SPRING ISOLATORS. THE ENGINE/ALTERNATOR SHALL BE ISOLATED FROM THE GENERATOR FRAME WITH RUBBER ISOLATORS.  THE PACKAGING SHALL NOT REQUIRE THE ADDITION OF EXTERNAL SPRING ISOLATORS. A MAINLINE, THERMAL MAGNETIC CIRCUIT BREAKER CARRYING THE UL MARK SHALL BE FACTORY INSTALLED THE BREAKER SHALL BE RATED 200 AMPS. THE LINE SIDE CONNECTIONS ARE TO BE MADE AT THE FACTORY.  OUTPUT LUGS SHALL BE PROVIDED FOR LOAD SIDE CONNECTIONS. . . 5.2. ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) 5.2.1. THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    5.3. SUB-BASE FUEL TANK SUB-BASE FUEL TANK 5.3.1. THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED FUEL TANK.  THE TANK SHALL BE 300 GALLON AND PROVIDE 69 HOURS OF RUN TIME AT FULL LOAD. 5.3.2. THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND EMERGENCY VENTS, SECONDARY CONTAINMENT EMERGENCY VENT AND RUPTURE BASIN SENSOR, MECHANICAL FUEL LEVEL INDICATION AND A STUB-UP AREA CONVENIENT FOR ELECTRICAL CONDUIT ENTRY. 5.3.3. THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG INDICATION OF FUEL LEVEL.  THE CONTROLLER SHALL HAVE A WARNING INDICATION ON LOW FUEL LEVEL AND PROVIDE OPTIONAL SHUTDOWN FUNCTIONALITY FOR LOW, LOW FUEL LEVEL. 5.3.4. THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER AND BE INSTALLED BEFORE SHIPMENT. 6. LOOSE ITEMS LOOSE ITEMS 6.1. SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  PREFERENCE WILL BE SHOWN FOR GENSETS THAT FACTORY MOUNT ITEMS LIKE MUFFLERS, BATTERY CHARGERS, ETC. 6.2. PAD TYPE VIBRATION ISOLATORS PAD TYPE VIBRATION ISOLATORS 7. ADDITIONAL PROJECT REQUIREMENTS ADDITIONAL PROJECT REQUIREMENTS 7.1. FACTORY TESTING FACTORY TESTING 7.1.1. BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE TESTED UNDER RATED LOAD FOR PERFORMANCE AND PROPER FUNCTIONING OF CONTROL AND INTERFACING CIRCUITS.  TESTS SHALL INCLUDE: 7.1.1.1. VERIFY VOLTAGE & FREQUENCY STABILITY. VERIFY VOLTAGE & FREQUENCY STABILITY. 7.1.1.2. VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  7.2. OWNER'S  MANUALS OWNER'S  MANUALS 7.2.1. THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST ACCOMPANY DELIVERY OF THE EQUIPMENT.  GENERAL OPERATING INSTRUCTION, PREVENTIVE MAINTENANCE, WIRING DIAGRAMS, SCHEMATICS AND PARTS EXPLODED VIEWS SPECIFIC TO THIS MODEL MUST BE INCLUDED. 7.3. INSTALLATION INSTALLATION 7.3.1. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. 7.4. SERVICE SERVICE 7.4.1. SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE FACILITIES IN THIS TRADE AREA.  THESE FACILITIES SHALL COMPRISE A PERMANENT FORCE OF EGSA CERTIFIED AND FACTORY TRAINED SERVICE PERSONNEL ON 24 HOUR CALL, EXPERIENCED IN SERVICING THIS TYPE OF EQUIPMENT, PROVIDING WARRANTY AND ROUTINE MAINTENANCE SERVICE TO AFFORD THE OWNER MAXIMUM PROTECTION.  DELEGATION OF THIS SERVICE RESPONSIBILITY FOR ANY OF THE EQUIPMENT LISTED HEREIN WILL NOT BE CONSIDERED FULFILLMENT OF THESE SPECIFICATIONS.  SERVICE CONTRACTS SHALL ALSO BE AVAILABLE. 7.4.2. GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER ANY AND ALL SOFTWARE PROGRAMS AND PASSWORDS FOR ACCESSING THE GENERATOR CONTROLS AND SETTINGS  THAT MAY BE REQUIRED DURING EMERGENCY SITUATIONS IN WHICH THE COUNTY SERVICE STAFF NEEDS TO GET AN “OUT OF SERVICE” GENSET BACK OUT OF SERVICE” GENSET BACK  GENSET BACK ON LINE WITH MINIMAL DELAY. 7.5. WARRANTY WARRANTY 7.5.1. THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND INSTRUMENTATION PANEL SHALL BE WARRANTED BY THE MANUFACTURER AGAINST DEFECTIVE MATERIALS AND FACTORY WORKMANSHIP FOR A PERIOD OF TEN (10) YEARS.  THIS WARRANTY MUST BE COMPREHENSIVE TYPE COVERAGE TO INCLUDE PARTS, LABOR, AND TRAVEL EXPENSES FOR THE FULL 10 YEAR COVERAGE TERM WHICH SHALL START AT THE TIME OF INITIAL FACTORY PROVIDED START AND TEST.   7.5.2. THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS FIRST PLACED INTO SERVICE.  MULTIPLE WARRANTIES FOR INDIVIDUAL COMPONENTS (ENGINE, ALTERNATOR, CONTROLS, ETC.) WILL NOT BE ACCEPTABLE.  SATISFACTORY WARRANTY DOCUMENTS MUST BE PROVIDED.  ALSO, IN THE JUDGMENT OF THE SPECIFYING AUTHORITY, THE MANUFACTURER SUPPLYING THE WARRANTY FOR THE COMPLETE SYSTEM MUST HAVE THE NECESSARY FINANCIAL STRENGTH AND TECHNICAL EXPERTISE WITH ALL COMPONENTS SUPPLIED TO PROVIDE ADEQUATE WARRANTY SUPPORT. 7.6. STARTUP AND CHECKOUT STARTUP AND CHECKOUT 7.6.1. THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED HEREIN SHALL PROVIDE FACTORY TRAINED TECHNICIANS TO CHECKOUT THE COMPLETED INSTALLATION AND TO PERFORM AN INITIAL STARTUP INSPECTION TO INCLUDE: 7.6.1.1. ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED TIME. 7.6.1.2. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. 7.6.1.3. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. 7.6.1.4. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. 7.6.1.5. PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD FREQUENCY AND VOLTAGE ARE WITHIN SPECIFICATION BY USING BUILDING LOAD. 7.7. TRAINING TRAINING 7.7.1. TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  THE TRAINING SHOULD COVER BASIC GENERATOR OPERATION AND COMMON GENERATOR ISSUES THAT CAN BE MANAGED BY THE END-USER. AUTOMATIC TRANSFER SWITCH 2.1.  GENERAL  GENERAL 2.1.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE MANUFACTURER OF THE ENGINE-GENERATOR SET SO AS TO MAINTAIN SYSTEM COMPATIBILITY AND LOCAL SERVICE RESPONSIBILITY FOR THE COMPLETE EMERGENCY POWER SYSTEM.  IT SHALL BE LISTED BY UNDERWRITER'S LABORATORY, STANDARD 1008 WITH FUSE OR CIRCUIT BREAKER PROTECTION.  REPRESENTATIVE PRODUCTION SAMPLES OF THE TRANSFER SWITCH SUPPLIED SHALL HAVE DEMONSTRATED THROUGH TESTS THE ABILITY TO WITHSTAND AT LEAST 10,000 MECHANICAL OPERATION CYCLES.  ONE OPERATION CYCLE IS THE ELECTRICALLY OPERATED TRANSFER FROM NORMAL TO EMERGENCY AND BACK TO NORMAL.  WIRING MUST COMPLY WITH NEC TABLE 312.6.  THE MANUFACTURER SHALL FURNISH SCHEMATIC AND WIRING DIAGRAMS FOR THE PARTICULAR AUTOMATIC TRANSFER SWITCH AND A TYPICAL WIRING DIAGRAM FOR THE ENTIRE SYSTEM. 2.2.  RATINGS & PERFORMANCE  RATINGS & PERFORMANCE 2.2.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, 120/208 VOLTS, 200 AMPS.  IT SHALL BE RATED FOR CONTINUOUS OPERATION IN AMBIENT TEMPERATURES OF -20 DEGREES FAHRENHEIT (-30 DEGREES CELSIUS) TO +140 DEGREES FAHRENHEIT (+60 DEGREES CELSIUS).  MAIN POWER SWITCH CONTACTS SHALL BE RATED FOR 600 V AC MINIMUM.  THE TRANSFER SWITCH SUPPLIED SHALL HAVE A MINIMUM WITHSTAND AND CLOSING RATING WHEN FUSE PROTECTED OF 200,000 AMPERES. WHERE THE LINE SIDE OVER CURRENT PROTECTION IS PROVIDED BY CIRCUIT BREAKERS, THE SHORT CIRCUIT WITHSTAND AND CLOSING RATINGS SHALL BE 14,000 AMPERES RMS.  THESE RMS SYMMETRICAL FAULT CURRENT RATINGS SHALL BE THE RATING LISTED IN THE UL LISTING OR COMPONENT RECOGNITION PROCEDURES FOR THE TRANSFER SWITCH.  ALL WITHSTAND TESTS SHALL BE PERFORMED WITH THE OVER CURRENT PROTECTIVE DEVICES LOCATED EXTERNAL TO THE TRANSFER SWITCH. 2.3.  CONSTRUCTION  CONSTRUCTION 2.3.1.   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY ELECTRICALLY AND MECHANICALLY INTERLOCKED TO PREVENT SIMULTANEOUS CLOSING AND MECHANICALLY HELD IN BOTH NORMAL AND EMERGENCY POSITIONS.  INDEPENDENT BREAK BEFORE MAKE ACTION SHALL BE USED TO POSITIVELY PREVENT DANGEROUS SOURCE TO SOURCE CONNECTIONS.  WHEN SWITCHING THE NEUTRAL, THIS ACTION PREVENTS THE OBJECTIONABLE GROUND CURRENTS AND NUISANCE GROUND FAULT TRIPPING THAT CAN RESULT FROM OVERLAPPING DESIGNS.  THE TRANSFER SWITCH SHALL BE APPROVED FOR MANUAL OPERATION.  THE ELECTRICAL OPERATING MEANS SHALL BE BY ELECTRIC SOLENOID. EVERY PORTION OF THE CONTACTOR IS TO BE POSITIVELY MECHANICALLY CONNECTED. NO CLUTCH OR FRICTION DRIVE MECHANISM IS ALLOWED, AND PARTS ARE TO BE KEPT TO A MINIMUM.  THIS TRANSFER SWITCH SHALL NOT CONTAIN INTEGRAL OVER CURRENT DEVICES IN THE MAIN POWER CIRCUIT, INCLUDING MOLDED CASE CIRCUIT BREAKERS OR FUSES. 2.3.2.   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.3.3.  THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES AND SEPARATE ARCING CONTACTS TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.4.  CONTROLS  CONTROLS 2.4.1.   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET DOOR IN A METAL LOCKABLE ENCLOSURE WITH TRANSPARENT SAFETY SHIELD TO PROTECT ALL SOLID STATE CIRCUIT BOARDS.  THIS WILL ALLOW FOR EASE OF SERVICE ACCESS WHEN MAIN CABINET LOCKABLE DOOR IS OPEN, BUT TO PREVENT ACCESS BY UNAUTHORIZED PERSONNEL.  CONTROL BOARDS SHALL HAVE INSTALLED COVER PLATES TO AVOID SHOCK HAZARD WHILE MAKING CONTROL ADJUSTMENTS. THE SOLID STATE VOLTAGE SENSORS AND TIME DELAY MODULES SHALL BE PLUG-IN CIRCUIT BOARDS WITH SILVER OR GOLD CONTACTS FOR EASE OF SERVICE. 2.4.2.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.3.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.4.   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER INTERRUPTION.  A SET OF CONTACTS SHALL CLOSE TO START THE ENGINE AND OPEN FOR ENGINE SHUTDOWN.  A SOLID STATE TIME DELAY START, ADJUSTABLE, .1 TO 10 SECONDS, SHALL DELAY THIS SIGNAL TO AVOID NUISANCE START-UPS ON MOMENTARY VOLTAGE DIPS OR POWER OUTAGES. 2.4.5.   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED PROPER VOLTAGE, ADJUSTABLE FROM 70-90% OF SYSTEM VOLTAGE, AND FREQUENCY, ADJUSTABLE FROM 80-90% OF SYSTEM FREQUENCY.  A SOLID STATE TIME DELAY, ADJUSTABLE FROM 5 SECONDS TO 3 MINUTES, SHALL DELAY THIS TRANSFER TO ALLOW THE ENGINE-GENERATOR TO WARM-UP BEFORE APPLICATION OF LOAD.  THERE SHALL BE A SWITCH TO BYPASS THIS WARM-UP TIMER WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.6.   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETURN TO UTILITY TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL DELAY THIS TRANSFER TO AVOID SHORT TERM NORMAL POWER RESTORATION. 2.4.7.   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED FROM THE SOURCE TO WHICH THE LOAD IS BEING TRANSFERRED. CONTROLS SHALL PROVIDE AN AUTOMATIC RETRANSFER OF THE LOAD FROM EMERGENCY TO NORMAL IF THE EMERGENCY SOURCE FAILS WITH THE NORMAL SOURCE AVAILABLE. 2.4.8.   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO NORMAL.  A SOLID STATE ENGINE COOL DOWN TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL PERMIT THE ENGINE TO RUN UNLOADED TO COOLDOWN BEFORE SHUTDOWN.  SHOULD THE UTILITY POWER FAIL DURING THIS TIME, THE SWITCH WILL IMMEDIATELY TRANSFER BACK TO THE GENERATOR. 2.4.9.   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES,   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, TO ENSURE AN ADEQUATE ENGINE RUN PERIOD. 2.4.10. THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A TIME DELAY, ADJUSTABLE FROM .1-10 SECONDS, DURING THE TRANSFER IN EITHER DIRECTION, DURING WHICH TIME THE LOAD IS ISOLATED FROM BOTH POWER SOURCES.  THIS ALLOWS RESIDUAL VOLTAGE COMPONENTS OF MOTORS OR OTHER INDUCTIVE LOADS (SUCH AS TRANSFORMERS) TO DECAY BEFORE COMPLETING THE SWITCHING CYCLE.  A SWITCH WILL BE PROVIDED TO BYPASS ALL TRANSITION FEATURES WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.11. THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE SWITCH TO TRANSFER BETWEEN LIVE SOURCES IF THEIR VOLTAGE WAVEFORMS BECOME SYNCHRONOUS WITHIN 20 ELECTRICAL DEGREES WITHIN 10 SECONDS OF TRANSFER INITIATION SIGNAL. A SWITCH MUST BE PROVIDED TO BYPASS THIS FEATURE IF NOT REQUIRED.   2.4.12. IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST DEFAULT TO TIME DELAY NEUTRAL OPERATION.  SWITCHES WITH IN PHASE MONITORS WHICH DO NOT DEFAULT TO TIME DELAY NEUTRAL OPERATION ARE NOT ACCEPTABLE. 2.4.13. FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A NORMAL TEST MODE WITH FULL USE OF TIME DELAYS, FAST TEST MODE WHICH BYPASSES ALL TIME DELAYS TO ALLOW FOR TESTING THE ENTIRE SYSTEM IN LESS THAN ONE MINUTE, OR AUTOMATIC MODE TO SET THE SYSTEM FOR NORMAL OPERATION. 2.4.14.  PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN EITHER UTILITY (WHITE) OR EMERGENCY (RED).  A THIRD LAMP IS NEEDED TO INDICATE STANDBY OPERATING (AMBER).  THESE LIGHTS MUST BE ENERGIZED FROM UTILITY OR THE ENGINE-GENERATOR SET. 2.4.15.  PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS HANDLE MUST BE MOUNTED INSIDE THE LOCKABLE ENCLOSURE SO ACCESSIBLE ONLY BY AUTHORIZED PERSONNEL. 2.4.16.  PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER AND AUTOMATIC ENGINE START WHILE PERFORMING MAINTENANCE.  THIS SWITCH WILL ALSO BE USED FOR MANUAL TRANSFER SWITCH OPERATION. 2.4.17. PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING SEQUENCE.  THIS SHALL INCLUDE UTILITY ON, ENGINE WARM-UP,  STANDBY  READY, TRANSFER TO STANDBY, IN PHASE MONITOR, TIME DELAY NEUTRAL, RETURN TO UTILITY, ENGINE COOL DOWN AND ENGINE MINIMUM RUN.  A "SIGNAL BEFORE TRANSFER" LAMP SHALL BE SUPPLIED TO OPERATE FROM OPTIONAL CIRCUITRY. 2.5.  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT 2.5.1.  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA 1 ENCLOSURE.

AutoCAD SHX Text
ENGINE GENERATOR SPECIFICATION (PADUA) 1. GENERAL GENERAL 1.1. DESCRIPTION OF SYSTEM & SITE DESCRIPTION OF SYSTEM & SITE 1.1.1. PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT 120/208 VOLTS, 60 HERTZ, THREE PHASE.  THE GENERATOR SHALL CONSIST OF A LIQUID COOLED DIESEL ENGINE, A SYNCHRONOUS AC ALTERNATOR, AND SYSTEM CONTROLS WITH ALL NECESSARY ACCESSORIES FOR A COMPLETE OPERATING SYSTEM, INCLUDING BUT NOT LIMITED TO THE ITEMS AS SPECIFIED HEREINAFTER. 1.1.2. THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT REQUIREMENTS. 1.1.3. THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS TO SUBMIT THE GENERATORS RATED POWER OUTPUT AT 115  AMBIENT ( F) AND  4800 115  AMBIENT ( F) AND  4800   AMBIENT ( F) AND  4800 F) AND  4800  4800 ELEVATION (FT). 1.1.4. BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BASED ON THE CONFIGURATION SPECIFIED. 1.2. REQUIREMENTS OF REGULATORY AGENCIES REQUIREMENTS OF REGULATORY AGENCIES 1.2.1. AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, GOVERNOR, COUPLING AND ALL CONTROLS, MUST HAVE BEEN TESTED, AS A COMPLETE UNIT, ON A REPRESENTATIVE ENGINEERING PROTOTYPE MODEL OF THE EQUIPMENT TO BE SOLD. 1.2.2. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. 1.2.3. THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES LISTING (UL2200) FOR A STATIONARY ENGINE GENERATOR ASSEMBLY. 1.2.4. THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY STANDBY POWER GENERATION. 1.2.5. THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  1.3. MANUFACTURER QUALIFICATIONS MANUFACTURER QUALIFICATIONS 1.3.1. THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) WHO HAS BEEN REGULARLY ENGAGED IN THE PRODUCTION OF ENGINE-ALTERNATOR SETS, AUTOMATIC TRANSFER SWITCHES, AND ASSOCIATED CONTROLS FOR A MINIMUM OF 25 YEARS, THEREBY IDENTIFYING ONE SOURCE OF SUPPLY AND RESPONSIBILITY. APPROVED SUPPLIERS ARE GENERAC INDUSTRIAL POWER. 1.3.2. THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE STANDARD SERIES SPECIFIED, NOT A ONE OF A KIND FABRICATION. 1.3.3. MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING CRITERIA: 1.3.3.1. CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS 1.3.3.2. SERVICE SUPPORT 24/7 SERVICE SUPPORT 24/7 1.3.3.3. SERVICE LOCATION WITHIN 200 MILES SERVICE LOCATION WITHIN 200 MILES 1.3.3.4. RESPONSE TIME OF 4 HOURS RESPONSE TIME OF 4 HOURS 1.3.3.5. SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% 1.3.3.6. OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES 1.4. SUBMITTALS SUBMITTALS 1.4.1. ENGINE GENERATOR SPECIFICATION SHEET ENGINE GENERATOR SPECIFICATION SHEET 1.4.2. CONTROLS SPECIFICATION SHEET(S) CONTROLS SPECIFICATION SHEET(S) 1.4.3. INSTALLATION / LAYOUT DIMENSIONAL DRAWING  INSTALLATION / LAYOUT DIMENSIONAL DRAWING  1.4.4. WIRING SCHEMATIC WIRING SCHEMATIC 1.4.5. SOUND DATA SOUND DATA 1.4.6. EMISSION CERTIFICATION EMISSION CERTIFICATION 1.4.7. WARRANTY STATEMENT WARRANTY STATEMENT 2. ENGINE ENGINE 2.1. ENGINE RATING AND PERFORMANCE ENGINE RATING AND PERFORMANCE 2.1.1. THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED AFTER-COOLED ENGINE OF 4-CYCLE DESIGN.  IT WILL HAVE ADEQUATE HORSEPOWER TO ACHIEVE RATED KW OUTPUT WITH AT AN OPERATING SPEED OF 1800 RPM. 2.1.2. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. 2.1.3. THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER WITHIN 10 SECONDS. 2.2. ENGINE OIL SYSTEM ENGINE OIL SYSTEM 2.2.1. FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT LUBE OIL PUMP.  THE ENGINE SHALL HAVE A REPLACEABLE OIL FILTER(S) WITH INTERNAL BYPASS AND REPLACEABLE ELEMENT(S).   2.2.2. THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE REQUIRED. 2.2.3. THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE ENGINE SYSTEM. 2.3. ENGINE COOLING SYSTEM ENGINE COOLING SYSTEM 2.3.1. THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, AND CLOSED COOLANT RECOVERY SYSTEM.  THE COOLANT SYSTEM SHALL INCLUDE A COOLANT FILL BOX WHICH WILL PROVIDE VISUAL MEANS TO DETERMINE IF THE SYSTEM HAS ADEQUATE COOLANT LEVEL.  THE RADIATOR SHALL BE DESIGNED FOR OPERATION IN 122 DEGREES F, (50 DEGREES C) AMBIENT TEMPERATURE. 2.3.2. THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER JACKET HEATER(S) TO AID IN QUICK STARTING. THE WATTAGE SHALL BE AS RECOMMENDED BY THE MANUFACTURER.  2.3.3. ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND SHUT-OFF VALVES, MUST BE PROVIDED TO THE OUTSIDE OF THE MOUNTING BASE FOR CLEANER AND MORE CONVENIENT ENGINE SERVICING.   2.3.4. A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS UL AND OSHA SAFETY REQUIREMENTS. 2.4. ENGINE STARTING SYSTEM ENGINE STARTING SYSTEM 2.4.1. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. THE ENGINE'S CRANKING BATTERIES SHALL BE LEAD ACID.  THE BATTERIES SHALL BE SIZED PER THE MANUFACTURER'S RECOMMENDATIONS.  THE BATTERIES SUPPLIED SHALL MEET NFPA 110 CRANKING REQUIREMENTS OF 90 SECONDS OF TOTAL CRANK TIME.  BATTERY SPECIFICATIONS (TYPE, AMP-HOUR RATING, COLD CRANKING AMPS) TO BE PROVIDED IN THE SUBMITTAL. 2.4.2. THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH INTEGRATED VOLTAGE REGULATION. 2.4.3. THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP BATTERY CHARGER.  THE CHARGER MUST BE PROTECTED AGAINST A REVERSE POLARITY CONNECTION.  THE CHARGERS CHARGING CURRENT SHALL BE MONITORED WITHIN THE GENERATOR CONTROLLER TO SUPPORT REMOTE MONITORING AND DIAGNOSTICS.  THE BATTERY CHARGER IS TO BE FACTORY INSTALLED ON THE GENERATOR SET.  DUE TO LINE VOLTAGE DROP CONCERNS, A BATTERY CHARGER MOUNTED IN THE TRANSFER SWITCH WILL BE UNACCEPTABLE. 2.5. ENGINE FUEL SYSTEM ENGINE FUEL SYSTEM 2.5.1. THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL AND COLD WEATHER DIESEL BLENDS. 2.5.2. THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL FUEL PRIMING PUMP, AND ENGINE FLEXIBLE FUEL LINES MUST BE INSTALLED AT THE POINT OF MANUFACTURE.  ELEMENT SHALL BE REPLACEABLE PAPER TYPE.  2.5.3. THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE PRIME FOR THE ENGINES INJECTION PUMP. 2.6. ENGINE CONTROLS ENGINE CONTROLS 2.6.1. ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), SHALL MONITOR AND CONTROL ENGINE FUNCTIONALITY AND SEAMLESSLY INTEGRATE WITH THE GENSET CONTROLLER THROUGH DIGITAL COMMUNICATIONS.  ECM MONITORED PARAMETERS SHALL BE INTEGRATED INTO THE GENSET CONTROLLERS NFPA 110 ALARM AND WARNING REQUIREMENTS.  ALL ECM FAULT CODES SHALL BE DISPLAYED AT THE GENSET CONTROLLER IN STANDARD LANGUAGE - FAULT CODE NUMBERS ARE NOT ACCEPTABLE. 2.6.2. FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET CONTROLLER MONITORING, SENSORS ARE TO BE CONDITIONED TO A 4-20MA SIGNAL LEVEL TO ENHANCE NOISE IMMUNITY AND ALL SENSOR CONNECTIONS SHALL BE SEALED TO PREVENT CORROSION. 2.6.3. ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR FUNCTION WITH NO CHANGE IN ALTERNATOR FREQUENCY FROM NO LOAD TO FULL LOAD.  STEADY STATE REGULATION IS TO BE 0.25%. 2.7. ENGINE EXHAUST & INTAKE ENGINE EXHAUST & INTAKE THE ENGINE EXHAUST EMISSIONS SHALL MEET THE EPA EMISSION REQUIREMENTS FOR STANDBY POWER GENERATION. 2.7.1. THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE CONNECTOR TO COUPLE THE ENGINE EXHAUST MANIFOLD TO THE EXHAUST SYSTEM.  A RAIN CAP WILL TERMINATE THE EXHAUST PIPE AFTER THE SILENCER.  ALL COMPONENTS MUST BE PROPERLY SIZED TO ASSURE OPERATION WITHOUT EXCESSIVE BACK PRESSURE WHEN INSTALLED. 2.7.2. THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS STANDARD.  FOR APPLICATIONS WITH SITE SPECIFIC SOUND REQUIREMENTS (REFERENCE SECTION 1.1), THE SILENCER SHALL BE SELECTED TO ACHIEVE SITE SOUND LEVELS. 2.7.3. FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST PIPING FROM THE TURBO-CHARGER DISCHARGE TO THE SILENCER SHALL BE THERMALLY WRAPPED TO MINIMIZE HEAT DISSIPATION INSIDE THE ENCLOSURE. 2.7.4. THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, DRY ELEMENT FILTERS. 3. ALTERNATOR ALTERNATOR 3.1. THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN SECTION 1.1.1. 3.2. THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, SYNCHRONOUS MACHINE.  THE EXCITATION SYSTEM SHALL UTILIZE A BRUSHLESS EXCITER WITH A THREE PHASE FULL WAVE RECTIFIER ASSEMBLY PROTECTED AGAINST ABNORMAL TRANSIENT CONDITIONS BY A SURGE PROTECTOR.  PHOTO-SENSITIVE COMPONENTS WILL NOT BE PERMITTED IN THE ROTATING EXCITER. 3.3. THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION SUPPORT.  THE SYSTEM SHALL SUPPLY A MINIMUM SHORT CIRCUIT SUPPORT CURRENT OF 300% OF THE RATING (250% FOR 50HZ OPERATION) FOR 10 SECONDS.   3.4. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. 3.5. SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL LEADS MUST BE EXTENDED INTO A NEMA 1 CONNECTION BOX FOR EASY TERMINATION.   A FULLY RATED, ISOLATED NEUTRAL CONNECTION MUST BE INCLUDED BY THE GENERATOR SET MANUFACTURER. 3.6. THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE CONNECTED TO THE ENGINE FLYWHEEL USING FLEXIBLE DRIVE DISKS.  THE STATOR SHALL BE DIRECT CONNECTED TO THE ENGINE TO ENSURE PERMANENT ALIGNMENT. 3.7. THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE INSULATION SYSTEM MATERIAL SHALL BE CLASS "H" CAPABLE OF WITHSTANDING 150 DEGREES C TEMPERATURE RISE. 3.8. THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS BY ADVANCED CONTROL PANEL PROTECTIVE FUNCTIONS.  THE CONTROL PANEL IS TO PROVIDE A TIME CURRENT ALGORITHM THAT PROTECTS THE ALTERNATOR AGAINST SHORT CIRCUITS.  TO ENSURE PRECISION PROTECTION AND REPEATABLE TRIP CHARACTERISTICS, THESE FUNCTIONS MUST BE IMPLEMENTED ELECTRONICALLY IN THE GENERATOR CONTROL PANEL -- THERMAL MAGNETIC BREAKER IMPLEMENTATION ARE NOT ACCEPTABLE. 3.9. AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION FROM FORMING ON THE ALTERNATOR WINDINGS.  A TROPICAL COATING SHALL ALSO BE APPLIED TO THE ALTERNATOR WINDINGS TO PROVIDE ADDITIONAL PROTECTION AGAINST THE ENTRANCE OF MOISTURE.   4. CONTROLS CONTROLS 4.1. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED CONTROL SYSTEM FOR STANDBY EMERGENCY ENGINE GENERATORS MEETING ALL REQUIREMENTS OF NFPA 110 LEVEL 1. 4.2. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM ENABLING REMOTE DIAGNOSTICS AND EASY BUILDING MANAGEMENT INTEGRATION OF ALL GENERATOR FUNCTIONS.  THE GENERATOR CONTROLLER SHALL PROVIDE INTEGRATED AND DIGITAL CONTROL OVER ALL GENERATOR FUNCTIONS INCLUDING:  ENGINE PROTECTION, ALTERNATOR PROTECTION, SPEED GOVERNING, VOLTAGE REGULATION AND ALL RELATED GENERATOR OPERATIONS.  THE GENERATOR CONTROLLER MUST ALSO PROVIDE SEAMLESS DIGITAL INTEGRATION WITH THE ENGINE'S ELECTRONIC ENGINE CONTROL MODULE (ECM) IF SO EQUIPPED.  GENERATOR CONTROLLER'S THAT UTILIZE SEPARATE VOLTAGE REGULATORS AND SPEED GOVERNORS OR DO NOT PROVIDE SEAMLESS INTEGRATION WITH THE ENGINE MANAGEMENT SYSTEM ARE CONSIDERED LESS DESIRABLE. 4.3. COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS PROTOCOL WITHOUT NETWORK CARDS.  OPTIONAL INTERNET AND INTRANET CONNECTIVITY SHALL BE AVAILABLE. 4.4. THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING ENCAPSULATED CIRCUIT BOARDS AND SEALED AUTOMOTIVE STYLE PLUGS FOR ALL SENSORS AND CIRCUIT BOARD CONNECTIONS.  THE USE OF NON-ENCAPSULATED BOARDS, EDGE CARDS, AND PC RIBBON CABLE CONNECTIONS ARE CONSIDERED UNACCEPTABLE. 4.5. CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION DURABILITY.  CIRCUIT BOARDS THAT UTILIZE LARGE CAPACITORS OR HEAT SINKS MUST UTILIZE ENCAPSULATION METHODS TO SECURELY SUPPORT THESE COMPONENTS. 4.6. A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  THE CONTROLLER SHALL HAVE THE CAPABILITY TO CALL OUT TO THE LOCAL SERVICING DEALER WHEN MAINTENANCE IS REQUIRED. 4.7. DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY TO CAPTURE OPERATIONAL PARAMETERS DURING EVENTS, SIMULTANEOUS MONITORING OF ALL INPUT OR OUTPUT PARAMETERS, CALLOUT CAPABILITIES, SUPPORT FOR MULTI-CHANNEL DIGITAL STRIP CHART FUNCTIONALITY AND .2 MSEC DATA LOGGING CAPABILITIES. 4.8. IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE PROTECTED THROUGH INSTANTANEOUS AND STEADY STATE PROTECTIVE SETTINGS ON SYSTEM VOLTAGE, FREQUENCY, AND POWER LEVELS.  4.9. THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS (USER DEFINABLE FUNCTIONS), 4 CONTACT INPUTS, 2 ANALOG INPUTS, COMMUNICATIONS SUPPORT VIA RS232, RS485, OR AN OPTIONAL MODEM.  ADDITIONAL I/O MUST BE AN AVAILABLE OPTION. 4.10. CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL ALARM, EVENT, DATA LOGGING, AND SHUTDOWN FUNCTIONALITY.  IN ADDITION, CUSTOM LADDER LOGIC FUNCTIONALITY INSIDE THE GENERATOR CONTROLLER SHALL BE SUPPORTED TO PROVIDE APPLICATION SUPPORT FLEXIBILITY.  THE LADDER LOGIC FUNCTION SHALL HAVE ACCESS TO ALL THE CONTROLLER INPUTS AND CUSTOMER ASSIGNABLE OUTPUTS. 4.11. THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT UNIT PARAMETERS INCLUDING: ENGINE AND ALTERNATOR OPERATING CONDITIONS; OIL PRESSURE AND OPTIONAL OIL TEMPERATURE; COOLANT TEMPERATURE AND LEVEL ALARM; FUEL LEVEL (WHERE APPLICABLE); ENGINE SPEED; DC BATTERY VOLTAGE; RUN TIME HOURS; GENERATOR VOLTAGES, AMPS, FREQUENCY, KILOWATTS, AND POWER FACTOR; ALARM STATUS AND CURRENT ALARM(S) CONDITION PER NFPA 110 LEVEL 1. 4.12. GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 AMPS WITH THE CIRCUITS FOR THE BATTERY, CHARGER, JACKET WATER HEATER, AND STRIP HEATER PRE-WIRED. 5. ENGINE / ALTERNATOR PACKAGING ENGINE / ALTERNATOR PACKAGING 5.1. THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE ENTIRE FRAME SHALL BE MOUNTED ON SPRING ISOLATORS. THE ENGINE/ALTERNATOR SHALL BE ISOLATED FROM THE GENERATOR FRAME WITH RUBBER ISOLATORS.  THE PACKAGING SHALL NOT REQUIRE THE ADDITION OF EXTERNAL SPRING ISOLATORS. A MAINLINE, THERMAL MAGNETIC CIRCUIT BREAKER CARRYING THE UL MARK SHALL BE FACTORY INSTALLED THE BREAKER SHALL BE RATED 200 AMPS. THE LINE SIDE CONNECTIONS ARE TO BE MADE AT THE FACTORY.  OUTPUT LUGS SHALL BE PROVIDED FOR LOAD SIDE CONNECTIONS. . . 5.2. ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) 5.2.1. THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    5.3. SUB-BASE FUEL TANK SUB-BASE FUEL TANK 5.3.1. THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED FUEL TANK.  THE TANK SHALL BE 300 GALLON AND PROVIDE 69 HOURS OF RUN TIME AT FULL LOAD. 5.3.2. THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND EMERGENCY VENTS, SECONDARY CONTAINMENT EMERGENCY VENT AND RUPTURE BASIN SENSOR, MECHANICAL FUEL LEVEL INDICATION AND A STUB-UP AREA CONVENIENT FOR ELECTRICAL CONDUIT ENTRY. 5.3.3. THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG INDICATION OF FUEL LEVEL.  THE CONTROLLER SHALL HAVE A WARNING INDICATION ON LOW FUEL LEVEL AND PROVIDE OPTIONAL SHUTDOWN FUNCTIONALITY FOR LOW, LOW FUEL LEVEL. 5.3.4. THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER AND BE INSTALLED BEFORE SHIPMENT. 6. LOOSE ITEMS LOOSE ITEMS 6.1. SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  PREFERENCE WILL BE SHOWN FOR GENSETS THAT FACTORY MOUNT ITEMS LIKE MUFFLERS, BATTERY CHARGERS, ETC. 6.2. PAD TYPE VIBRATION ISOLATORS PAD TYPE VIBRATION ISOLATORS 7. ADDITIONAL PROJECT REQUIREMENTS ADDITIONAL PROJECT REQUIREMENTS 7.1. FACTORY TESTING FACTORY TESTING 7.1.1. BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE TESTED UNDER RATED LOAD FOR PERFORMANCE AND PROPER FUNCTIONING OF CONTROL AND INTERFACING CIRCUITS.  TESTS SHALL INCLUDE: 7.1.1.1. VERIFY VOLTAGE & FREQUENCY STABILITY. VERIFY VOLTAGE & FREQUENCY STABILITY. 7.1.1.2. VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  7.2. OWNER'S  MANUALS OWNER'S  MANUALS 7.2.1. THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST ACCOMPANY DELIVERY OF THE EQUIPMENT.  GENERAL OPERATING INSTRUCTION, PREVENTIVE MAINTENANCE, WIRING DIAGRAMS, SCHEMATICS AND PARTS EXPLODED VIEWS SPECIFIC TO THIS MODEL MUST BE INCLUDED. 7.3. INSTALLATION INSTALLATION 7.3.1. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. 7.4. SERVICE SERVICE 7.4.1. SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE FACILITIES IN THIS TRADE AREA.  THESE FACILITIES SHALL COMPRISE A PERMANENT FORCE OF EGSA CERTIFIED AND FACTORY TRAINED SERVICE PERSONNEL ON 24 HOUR CALL, EXPERIENCED IN SERVICING THIS TYPE OF EQUIPMENT, PROVIDING WARRANTY AND ROUTINE MAINTENANCE SERVICE TO AFFORD THE OWNER MAXIMUM PROTECTION.  DELEGATION OF THIS SERVICE RESPONSIBILITY FOR ANY OF THE EQUIPMENT LISTED HEREIN WILL NOT BE CONSIDERED FULFILLMENT OF THESE SPECIFICATIONS.  SERVICE CONTRACTS SHALL ALSO BE AVAILABLE. 7.4.2. GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER ANY AND ALL SOFTWARE PROGRAMS AND PASSWORDS FOR ACCESSING THE GENERATOR CONTROLS AND SETTINGS  THAT MAY BE REQUIRED DURING EMERGENCY SITUATIONS IN WHICH THE COUNTY SERVICE STAFF NEEDS TO GET AN “OUT OF SERVICE” GENSET BACK OUT OF SERVICE” GENSET BACK  GENSET BACK ON LINE WITH MINIMAL DELAY. 7.5. WARRANTY WARRANTY 7.5.1. THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND INSTRUMENTATION PANEL SHALL BE WARRANTED BY THE MANUFACTURER AGAINST DEFECTIVE MATERIALS AND FACTORY WORKMANSHIP FOR A PERIOD OF TEN (10) YEARS.  THIS WARRANTY MUST BE COMPREHENSIVE TYPE COVERAGE TO INCLUDE PARTS, LABOR, AND TRAVEL EXPENSES FOR THE FULL 10 YEAR COVERAGE TERM WHICH SHALL START AT THE TIME OF INITIAL FACTORY PROVIDED START AND TEST.   7.5.2. THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS FIRST PLACED INTO SERVICE.  MULTIPLE WARRANTIES FOR INDIVIDUAL COMPONENTS (ENGINE, ALTERNATOR, CONTROLS, ETC.) WILL NOT BE ACCEPTABLE.  SATISFACTORY WARRANTY DOCUMENTS MUST BE PROVIDED.  ALSO, IN THE JUDGMENT OF THE SPECIFYING AUTHORITY, THE MANUFACTURER SUPPLYING THE WARRANTY FOR THE COMPLETE SYSTEM MUST HAVE THE NECESSARY FINANCIAL STRENGTH AND TECHNICAL EXPERTISE WITH ALL COMPONENTS SUPPLIED TO PROVIDE ADEQUATE WARRANTY SUPPORT. 7.6. STARTUP AND CHECKOUT STARTUP AND CHECKOUT 7.6.1. THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED HEREIN SHALL PROVIDE FACTORY TRAINED TECHNICIANS TO CHECKOUT THE COMPLETED INSTALLATION AND TO PERFORM AN INITIAL STARTUP INSPECTION TO INCLUDE: 7.6.1.1. ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED TIME. 7.6.1.2. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. 7.6.1.3. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. 7.6.1.4. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. 7.6.1.5. PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD FREQUENCY AND VOLTAGE ARE WITHIN SPECIFICATION BY USING BUILDING LOAD. 7.7. TRAINING TRAINING 7.7.1. TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  THE TRAINING SHOULD COVER BASIC GENERATOR OPERATION AND COMMON GENERATOR ISSUES THAT CAN BE MANAGED BY THE END-USER. AUTOMATIC TRANSFER SWITCH 2.1.  GENERAL  GENERAL 2.1.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE MANUFACTURER OF THE ENGINE-GENERATOR SET SO AS TO MAINTAIN SYSTEM COMPATIBILITY AND LOCAL SERVICE RESPONSIBILITY FOR THE COMPLETE EMERGENCY POWER SYSTEM.  IT SHALL BE LISTED BY UNDERWRITER'S LABORATORY, STANDARD 1008 WITH FUSE OR CIRCUIT BREAKER PROTECTION.  REPRESENTATIVE PRODUCTION SAMPLES OF THE TRANSFER SWITCH SUPPLIED SHALL HAVE DEMONSTRATED THROUGH TESTS THE ABILITY TO WITHSTAND AT LEAST 10,000 MECHANICAL OPERATION CYCLES.  ONE OPERATION CYCLE IS THE ELECTRICALLY OPERATED TRANSFER FROM NORMAL TO EMERGENCY AND BACK TO NORMAL.  WIRING MUST COMPLY WITH NEC TABLE 312.6.  THE MANUFACTURER SHALL FURNISH SCHEMATIC AND WIRING DIAGRAMS FOR THE PARTICULAR AUTOMATIC TRANSFER SWITCH AND A TYPICAL WIRING DIAGRAM FOR THE ENTIRE SYSTEM. 2.2.  RATINGS & PERFORMANCE  RATINGS & PERFORMANCE 2.2.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, 120/208 VOLTS, 200 AMPS.  IT SHALL BE RATED FOR CONTINUOUS OPERATION IN AMBIENT TEMPERATURES OF -20 DEGREES FAHRENHEIT (-30 DEGREES CELSIUS) TO +140 DEGREES FAHRENHEIT (+60 DEGREES CELSIUS).  MAIN POWER SWITCH CONTACTS SHALL BE RATED FOR 600 V AC MINIMUM.  THE TRANSFER SWITCH SUPPLIED SHALL HAVE A MINIMUM WITHSTAND AND CLOSING RATING WHEN FUSE PROTECTED OF 200,000 AMPERES. WHERE THE LINE SIDE OVER CURRENT PROTECTION IS PROVIDED BY CIRCUIT BREAKERS, THE SHORT CIRCUIT WITHSTAND AND CLOSING RATINGS SHALL BE 14,000 AMPERES RMS.  THESE RMS SYMMETRICAL FAULT CURRENT RATINGS SHALL BE THE RATING LISTED IN THE UL LISTING OR COMPONENT RECOGNITION PROCEDURES FOR THE TRANSFER SWITCH.  ALL WITHSTAND TESTS SHALL BE PERFORMED WITH THE OVER CURRENT PROTECTIVE DEVICES LOCATED EXTERNAL TO THE TRANSFER SWITCH. 2.3.  CONSTRUCTION  CONSTRUCTION 2.3.1.   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY ELECTRICALLY AND MECHANICALLY INTERLOCKED TO PREVENT SIMULTANEOUS CLOSING AND MECHANICALLY HELD IN BOTH NORMAL AND EMERGENCY POSITIONS.  INDEPENDENT BREAK BEFORE MAKE ACTION SHALL BE USED TO POSITIVELY PREVENT DANGEROUS SOURCE TO SOURCE CONNECTIONS.  WHEN SWITCHING THE NEUTRAL, THIS ACTION PREVENTS THE OBJECTIONABLE GROUND CURRENTS AND NUISANCE GROUND FAULT TRIPPING THAT CAN RESULT FROM OVERLAPPING DESIGNS.  THE TRANSFER SWITCH SHALL BE APPROVED FOR MANUAL OPERATION.  THE ELECTRICAL OPERATING MEANS SHALL BE BY ELECTRIC SOLENOID. EVERY PORTION OF THE CONTACTOR IS TO BE POSITIVELY MECHANICALLY CONNECTED. NO CLUTCH OR FRICTION DRIVE MECHANISM IS ALLOWED, AND PARTS ARE TO BE KEPT TO A MINIMUM.  THIS TRANSFER SWITCH SHALL NOT CONTAIN INTEGRAL OVER CURRENT DEVICES IN THE MAIN POWER CIRCUIT, INCLUDING MOLDED CASE CIRCUIT BREAKERS OR FUSES. 2.3.2.   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.3.3.  THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES AND SEPARATE ARCING CONTACTS TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.4.  CONTROLS  CONTROLS 2.4.1.   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET DOOR IN A METAL LOCKABLE ENCLOSURE WITH TRANSPARENT SAFETY SHIELD TO PROTECT ALL SOLID STATE CIRCUIT BOARDS.  THIS WILL ALLOW FOR EASE OF SERVICE ACCESS WHEN MAIN CABINET LOCKABLE DOOR IS OPEN, BUT TO PREVENT ACCESS BY UNAUTHORIZED PERSONNEL.  CONTROL BOARDS SHALL HAVE INSTALLED COVER PLATES TO AVOID SHOCK HAZARD WHILE MAKING CONTROL ADJUSTMENTS. THE SOLID STATE VOLTAGE SENSORS AND TIME DELAY MODULES SHALL BE PLUG-IN CIRCUIT BOARDS WITH SILVER OR GOLD CONTACTS FOR EASE OF SERVICE. 2.4.2.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.3.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.4.   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER INTERRUPTION.  A SET OF CONTACTS SHALL CLOSE TO START THE ENGINE AND OPEN FOR ENGINE SHUTDOWN.  A SOLID STATE TIME DELAY START, ADJUSTABLE, .1 TO 10 SECONDS, SHALL DELAY THIS SIGNAL TO AVOID NUISANCE START-UPS ON MOMENTARY VOLTAGE DIPS OR POWER OUTAGES. 2.4.5.   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED PROPER VOLTAGE, ADJUSTABLE FROM 70-90% OF SYSTEM VOLTAGE, AND FREQUENCY, ADJUSTABLE FROM 80-90% OF SYSTEM FREQUENCY.  A SOLID STATE TIME DELAY, ADJUSTABLE FROM 5 SECONDS TO 3 MINUTES, SHALL DELAY THIS TRANSFER TO ALLOW THE ENGINE-GENERATOR TO WARM-UP BEFORE APPLICATION OF LOAD.  THERE SHALL BE A SWITCH TO BYPASS THIS WARM-UP TIMER WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.6.   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETURN TO UTILITY TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL DELAY THIS TRANSFER TO AVOID SHORT TERM NORMAL POWER RESTORATION. 2.4.7.   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED FROM THE SOURCE TO WHICH THE LOAD IS BEING TRANSFERRED. CONTROLS SHALL PROVIDE AN AUTOMATIC RETRANSFER OF THE LOAD FROM EMERGENCY TO NORMAL IF THE EMERGENCY SOURCE FAILS WITH THE NORMAL SOURCE AVAILABLE. 2.4.8.   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO NORMAL.  A SOLID STATE ENGINE COOL DOWN TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL PERMIT THE ENGINE TO RUN UNLOADED TO COOLDOWN BEFORE SHUTDOWN.  SHOULD THE UTILITY POWER FAIL DURING THIS TIME, THE SWITCH WILL IMMEDIATELY TRANSFER BACK TO THE GENERATOR. 2.4.9.   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES,   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, TO ENSURE AN ADEQUATE ENGINE RUN PERIOD. 2.4.10. THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A TIME DELAY, ADJUSTABLE FROM .1-10 SECONDS, DURING THE TRANSFER IN EITHER DIRECTION, DURING WHICH TIME THE LOAD IS ISOLATED FROM BOTH POWER SOURCES.  THIS ALLOWS RESIDUAL VOLTAGE COMPONENTS OF MOTORS OR OTHER INDUCTIVE LOADS (SUCH AS TRANSFORMERS) TO DECAY BEFORE COMPLETING THE SWITCHING CYCLE.  A SWITCH WILL BE PROVIDED TO BYPASS ALL TRANSITION FEATURES WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.11. THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE SWITCH TO TRANSFER BETWEEN LIVE SOURCES IF THEIR VOLTAGE WAVEFORMS BECOME SYNCHRONOUS WITHIN 20 ELECTRICAL DEGREES WITHIN 10 SECONDS OF TRANSFER INITIATION SIGNAL. A SWITCH MUST BE PROVIDED TO BYPASS THIS FEATURE IF NOT REQUIRED.   2.4.12. IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST DEFAULT TO TIME DELAY NEUTRAL OPERATION.  SWITCHES WITH IN PHASE MONITORS WHICH DO NOT DEFAULT TO TIME DELAY NEUTRAL OPERATION ARE NOT ACCEPTABLE. 2.4.13. FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A NORMAL TEST MODE WITH FULL USE OF TIME DELAYS, FAST TEST MODE WHICH BYPASSES ALL TIME DELAYS TO ALLOW FOR TESTING THE ENTIRE SYSTEM IN LESS THAN ONE MINUTE, OR AUTOMATIC MODE TO SET THE SYSTEM FOR NORMAL OPERATION. 2.4.14.  PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN EITHER UTILITY (WHITE) OR EMERGENCY (RED).  A THIRD LAMP IS NEEDED TO INDICATE STANDBY OPERATING (AMBER).  THESE LIGHTS MUST BE ENERGIZED FROM UTILITY OR THE ENGINE-GENERATOR SET. 2.4.15.  PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS HANDLE MUST BE MOUNTED INSIDE THE LOCKABLE ENCLOSURE SO ACCESSIBLE ONLY BY AUTHORIZED PERSONNEL. 2.4.16.  PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER AND AUTOMATIC ENGINE START WHILE PERFORMING MAINTENANCE.  THIS SWITCH WILL ALSO BE USED FOR MANUAL TRANSFER SWITCH OPERATION. 2.4.17. PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING SEQUENCE.  THIS SHALL INCLUDE UTILITY ON, ENGINE WARM-UP,  STANDBY  READY, TRANSFER TO STANDBY, IN PHASE MONITOR, TIME DELAY NEUTRAL, RETURN TO UTILITY, ENGINE COOL DOWN AND ENGINE MINIMUM RUN.  A "SIGNAL BEFORE TRANSFER" LAMP SHALL BE SUPPLIED TO OPERATE FROM OPTIONAL CIRCUITRY. 2.5.  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT 2.5.1.  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA 1 ENCLOSURE.

AutoCAD SHX Text
ENGINE GENERATOR SPECIFICATION (PADUA) 1. GENERAL GENERAL 1.1. DESCRIPTION OF SYSTEM & SITE DESCRIPTION OF SYSTEM & SITE 1.1.1. PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT 120/208 VOLTS, 60 HERTZ, THREE PHASE.  THE GENERATOR SHALL CONSIST OF A LIQUID COOLED DIESEL ENGINE, A SYNCHRONOUS AC ALTERNATOR, AND SYSTEM CONTROLS WITH ALL NECESSARY ACCESSORIES FOR A COMPLETE OPERATING SYSTEM, INCLUDING BUT NOT LIMITED TO THE ITEMS AS SPECIFIED HEREINAFTER. 1.1.2. THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT REQUIREMENTS. 1.1.3. THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS TO SUBMIT THE GENERATORS RATED POWER OUTPUT AT 115  AMBIENT ( F) AND  4800 115  AMBIENT ( F) AND  4800   AMBIENT ( F) AND  4800 F) AND  4800  4800 ELEVATION (FT). 1.1.4. BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BASED ON THE CONFIGURATION SPECIFIED. 1.2. REQUIREMENTS OF REGULATORY AGENCIES REQUIREMENTS OF REGULATORY AGENCIES 1.2.1. AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, GOVERNOR, COUPLING AND ALL CONTROLS, MUST HAVE BEEN TESTED, AS A COMPLETE UNIT, ON A REPRESENTATIVE ENGINEERING PROTOTYPE MODEL OF THE EQUIPMENT TO BE SOLD. 1.2.2. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. 1.2.3. THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES LISTING (UL2200) FOR A STATIONARY ENGINE GENERATOR ASSEMBLY. 1.2.4. THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY STANDBY POWER GENERATION. 1.2.5. THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  1.3. MANUFACTURER QUALIFICATIONS MANUFACTURER QUALIFICATIONS 1.3.1. THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) WHO HAS BEEN REGULARLY ENGAGED IN THE PRODUCTION OF ENGINE-ALTERNATOR SETS, AUTOMATIC TRANSFER SWITCHES, AND ASSOCIATED CONTROLS FOR A MINIMUM OF 25 YEARS, THEREBY IDENTIFYING ONE SOURCE OF SUPPLY AND RESPONSIBILITY. APPROVED SUPPLIERS ARE GENERAC INDUSTRIAL POWER. 1.3.2. THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE STANDARD SERIES SPECIFIED, NOT A ONE OF A KIND FABRICATION. 1.3.3. MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING CRITERIA: 1.3.3.1. CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS 1.3.3.2. SERVICE SUPPORT 24/7 SERVICE SUPPORT 24/7 1.3.3.3. SERVICE LOCATION WITHIN 200 MILES SERVICE LOCATION WITHIN 200 MILES 1.3.3.4. RESPONSE TIME OF 4 HOURS RESPONSE TIME OF 4 HOURS 1.3.3.5. SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% 1.3.3.6. OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES 1.4. SUBMITTALS SUBMITTALS 1.4.1. ENGINE GENERATOR SPECIFICATION SHEET ENGINE GENERATOR SPECIFICATION SHEET 1.4.2. CONTROLS SPECIFICATION SHEET(S) CONTROLS SPECIFICATION SHEET(S) 1.4.3. INSTALLATION / LAYOUT DIMENSIONAL DRAWING  INSTALLATION / LAYOUT DIMENSIONAL DRAWING  1.4.4. WIRING SCHEMATIC WIRING SCHEMATIC 1.4.5. SOUND DATA SOUND DATA 1.4.6. EMISSION CERTIFICATION EMISSION CERTIFICATION 1.4.7. WARRANTY STATEMENT WARRANTY STATEMENT 2. ENGINE ENGINE 2.1. ENGINE RATING AND PERFORMANCE ENGINE RATING AND PERFORMANCE 2.1.1. THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED AFTER-COOLED ENGINE OF 4-CYCLE DESIGN.  IT WILL HAVE ADEQUATE HORSEPOWER TO ACHIEVE RATED KW OUTPUT WITH AT AN OPERATING SPEED OF 1800 RPM. 2.1.2. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. 2.1.3. THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER WITHIN 10 SECONDS. 2.2. ENGINE OIL SYSTEM ENGINE OIL SYSTEM 2.2.1. FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT LUBE OIL PUMP.  THE ENGINE SHALL HAVE A REPLACEABLE OIL FILTER(S) WITH INTERNAL BYPASS AND REPLACEABLE ELEMENT(S).   2.2.2. THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE REQUIRED. 2.2.3. THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE ENGINE SYSTEM. 2.3. ENGINE COOLING SYSTEM ENGINE COOLING SYSTEM 2.3.1. THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, AND CLOSED COOLANT RECOVERY SYSTEM.  THE COOLANT SYSTEM SHALL INCLUDE A COOLANT FILL BOX WHICH WILL PROVIDE VISUAL MEANS TO DETERMINE IF THE SYSTEM HAS ADEQUATE COOLANT LEVEL.  THE RADIATOR SHALL BE DESIGNED FOR OPERATION IN 122 DEGREES F, (50 DEGREES C) AMBIENT TEMPERATURE. 2.3.2. THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER JACKET HEATER(S) TO AID IN QUICK STARTING. THE WATTAGE SHALL BE AS RECOMMENDED BY THE MANUFACTURER.  2.3.3. ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND SHUT-OFF VALVES, MUST BE PROVIDED TO THE OUTSIDE OF THE MOUNTING BASE FOR CLEANER AND MORE CONVENIENT ENGINE SERVICING.   2.3.4. A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS UL AND OSHA SAFETY REQUIREMENTS. 2.4. ENGINE STARTING SYSTEM ENGINE STARTING SYSTEM 2.4.1. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. THE ENGINE'S CRANKING BATTERIES SHALL BE LEAD ACID.  THE BATTERIES SHALL BE SIZED PER THE MANUFACTURER'S RECOMMENDATIONS.  THE BATTERIES SUPPLIED SHALL MEET NFPA 110 CRANKING REQUIREMENTS OF 90 SECONDS OF TOTAL CRANK TIME.  BATTERY SPECIFICATIONS (TYPE, AMP-HOUR RATING, COLD CRANKING AMPS) TO BE PROVIDED IN THE SUBMITTAL. 2.4.2. THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH INTEGRATED VOLTAGE REGULATION. 2.4.3. THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP BATTERY CHARGER.  THE CHARGER MUST BE PROTECTED AGAINST A REVERSE POLARITY CONNECTION.  THE CHARGERS CHARGING CURRENT SHALL BE MONITORED WITHIN THE GENERATOR CONTROLLER TO SUPPORT REMOTE MONITORING AND DIAGNOSTICS.  THE BATTERY CHARGER IS TO BE FACTORY INSTALLED ON THE GENERATOR SET.  DUE TO LINE VOLTAGE DROP CONCERNS, A BATTERY CHARGER MOUNTED IN THE TRANSFER SWITCH WILL BE UNACCEPTABLE. 2.5. ENGINE FUEL SYSTEM ENGINE FUEL SYSTEM 2.5.1. THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL AND COLD WEATHER DIESEL BLENDS. 2.5.2. THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL FUEL PRIMING PUMP, AND ENGINE FLEXIBLE FUEL LINES MUST BE INSTALLED AT THE POINT OF MANUFACTURE.  ELEMENT SHALL BE REPLACEABLE PAPER TYPE.  2.5.3. THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE PRIME FOR THE ENGINES INJECTION PUMP. 2.6. ENGINE CONTROLS ENGINE CONTROLS 2.6.1. ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), SHALL MONITOR AND CONTROL ENGINE FUNCTIONALITY AND SEAMLESSLY INTEGRATE WITH THE GENSET CONTROLLER THROUGH DIGITAL COMMUNICATIONS.  ECM MONITORED PARAMETERS SHALL BE INTEGRATED INTO THE GENSET CONTROLLERS NFPA 110 ALARM AND WARNING REQUIREMENTS.  ALL ECM FAULT CODES SHALL BE DISPLAYED AT THE GENSET CONTROLLER IN STANDARD LANGUAGE - FAULT CODE NUMBERS ARE NOT ACCEPTABLE. 2.6.2. FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET CONTROLLER MONITORING, SENSORS ARE TO BE CONDITIONED TO A 4-20MA SIGNAL LEVEL TO ENHANCE NOISE IMMUNITY AND ALL SENSOR CONNECTIONS SHALL BE SEALED TO PREVENT CORROSION. 2.6.3. ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR FUNCTION WITH NO CHANGE IN ALTERNATOR FREQUENCY FROM NO LOAD TO FULL LOAD.  STEADY STATE REGULATION IS TO BE 0.25%. 2.7. ENGINE EXHAUST & INTAKE ENGINE EXHAUST & INTAKE THE ENGINE EXHAUST EMISSIONS SHALL MEET THE EPA EMISSION REQUIREMENTS FOR STANDBY POWER GENERATION. 2.7.1. THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE CONNECTOR TO COUPLE THE ENGINE EXHAUST MANIFOLD TO THE EXHAUST SYSTEM.  A RAIN CAP WILL TERMINATE THE EXHAUST PIPE AFTER THE SILENCER.  ALL COMPONENTS MUST BE PROPERLY SIZED TO ASSURE OPERATION WITHOUT EXCESSIVE BACK PRESSURE WHEN INSTALLED. 2.7.2. THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS STANDARD.  FOR APPLICATIONS WITH SITE SPECIFIC SOUND REQUIREMENTS (REFERENCE SECTION 1.1), THE SILENCER SHALL BE SELECTED TO ACHIEVE SITE SOUND LEVELS. 2.7.3. FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST PIPING FROM THE TURBO-CHARGER DISCHARGE TO THE SILENCER SHALL BE THERMALLY WRAPPED TO MINIMIZE HEAT DISSIPATION INSIDE THE ENCLOSURE. 2.7.4. THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, DRY ELEMENT FILTERS. 3. ALTERNATOR ALTERNATOR 3.1. THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN SECTION 1.1.1. 3.2. THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, SYNCHRONOUS MACHINE.  THE EXCITATION SYSTEM SHALL UTILIZE A BRUSHLESS EXCITER WITH A THREE PHASE FULL WAVE RECTIFIER ASSEMBLY PROTECTED AGAINST ABNORMAL TRANSIENT CONDITIONS BY A SURGE PROTECTOR.  PHOTO-SENSITIVE COMPONENTS WILL NOT BE PERMITTED IN THE ROTATING EXCITER. 3.3. THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION SUPPORT.  THE SYSTEM SHALL SUPPLY A MINIMUM SHORT CIRCUIT SUPPORT CURRENT OF 300% OF THE RATING (250% FOR 50HZ OPERATION) FOR 10 SECONDS.   3.4. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. 3.5. SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL LEADS MUST BE EXTENDED INTO A NEMA 1 CONNECTION BOX FOR EASY TERMINATION.   A FULLY RATED, ISOLATED NEUTRAL CONNECTION MUST BE INCLUDED BY THE GENERATOR SET MANUFACTURER. 3.6. THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE CONNECTED TO THE ENGINE FLYWHEEL USING FLEXIBLE DRIVE DISKS.  THE STATOR SHALL BE DIRECT CONNECTED TO THE ENGINE TO ENSURE PERMANENT ALIGNMENT. 3.7. THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE INSULATION SYSTEM MATERIAL SHALL BE CLASS "H" CAPABLE OF WITHSTANDING 150 DEGREES C TEMPERATURE RISE. 3.8. THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS BY ADVANCED CONTROL PANEL PROTECTIVE FUNCTIONS.  THE CONTROL PANEL IS TO PROVIDE A TIME CURRENT ALGORITHM THAT PROTECTS THE ALTERNATOR AGAINST SHORT CIRCUITS.  TO ENSURE PRECISION PROTECTION AND REPEATABLE TRIP CHARACTERISTICS, THESE FUNCTIONS MUST BE IMPLEMENTED ELECTRONICALLY IN THE GENERATOR CONTROL PANEL -- THERMAL MAGNETIC BREAKER IMPLEMENTATION ARE NOT ACCEPTABLE. 3.9. AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION FROM FORMING ON THE ALTERNATOR WINDINGS.  A TROPICAL COATING SHALL ALSO BE APPLIED TO THE ALTERNATOR WINDINGS TO PROVIDE ADDITIONAL PROTECTION AGAINST THE ENTRANCE OF MOISTURE.   4. CONTROLS CONTROLS 4.1. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED CONTROL SYSTEM FOR STANDBY EMERGENCY ENGINE GENERATORS MEETING ALL REQUIREMENTS OF NFPA 110 LEVEL 1. 4.2. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM ENABLING REMOTE DIAGNOSTICS AND EASY BUILDING MANAGEMENT INTEGRATION OF ALL GENERATOR FUNCTIONS.  THE GENERATOR CONTROLLER SHALL PROVIDE INTEGRATED AND DIGITAL CONTROL OVER ALL GENERATOR FUNCTIONS INCLUDING:  ENGINE PROTECTION, ALTERNATOR PROTECTION, SPEED GOVERNING, VOLTAGE REGULATION AND ALL RELATED GENERATOR OPERATIONS.  THE GENERATOR CONTROLLER MUST ALSO PROVIDE SEAMLESS DIGITAL INTEGRATION WITH THE ENGINE'S ELECTRONIC ENGINE CONTROL MODULE (ECM) IF SO EQUIPPED.  GENERATOR CONTROLLER'S THAT UTILIZE SEPARATE VOLTAGE REGULATORS AND SPEED GOVERNORS OR DO NOT PROVIDE SEAMLESS INTEGRATION WITH THE ENGINE MANAGEMENT SYSTEM ARE CONSIDERED LESS DESIRABLE. 4.3. COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS PROTOCOL WITHOUT NETWORK CARDS.  OPTIONAL INTERNET AND INTRANET CONNECTIVITY SHALL BE AVAILABLE. 4.4. THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING ENCAPSULATED CIRCUIT BOARDS AND SEALED AUTOMOTIVE STYLE PLUGS FOR ALL SENSORS AND CIRCUIT BOARD CONNECTIONS.  THE USE OF NON-ENCAPSULATED BOARDS, EDGE CARDS, AND PC RIBBON CABLE CONNECTIONS ARE CONSIDERED UNACCEPTABLE. 4.5. CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION DURABILITY.  CIRCUIT BOARDS THAT UTILIZE LARGE CAPACITORS OR HEAT SINKS MUST UTILIZE ENCAPSULATION METHODS TO SECURELY SUPPORT THESE COMPONENTS. 4.6. A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  THE CONTROLLER SHALL HAVE THE CAPABILITY TO CALL OUT TO THE LOCAL SERVICING DEALER WHEN MAINTENANCE IS REQUIRED. 4.7. DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY TO CAPTURE OPERATIONAL PARAMETERS DURING EVENTS, SIMULTANEOUS MONITORING OF ALL INPUT OR OUTPUT PARAMETERS, CALLOUT CAPABILITIES, SUPPORT FOR MULTI-CHANNEL DIGITAL STRIP CHART FUNCTIONALITY AND .2 MSEC DATA LOGGING CAPABILITIES. 4.8. IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE PROTECTED THROUGH INSTANTANEOUS AND STEADY STATE PROTECTIVE SETTINGS ON SYSTEM VOLTAGE, FREQUENCY, AND POWER LEVELS.  4.9. THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS (USER DEFINABLE FUNCTIONS), 4 CONTACT INPUTS, 2 ANALOG INPUTS, COMMUNICATIONS SUPPORT VIA RS232, RS485, OR AN OPTIONAL MODEM.  ADDITIONAL I/O MUST BE AN AVAILABLE OPTION. 4.10. CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL ALARM, EVENT, DATA LOGGING, AND SHUTDOWN FUNCTIONALITY.  IN ADDITION, CUSTOM LADDER LOGIC FUNCTIONALITY INSIDE THE GENERATOR CONTROLLER SHALL BE SUPPORTED TO PROVIDE APPLICATION SUPPORT FLEXIBILITY.  THE LADDER LOGIC FUNCTION SHALL HAVE ACCESS TO ALL THE CONTROLLER INPUTS AND CUSTOMER ASSIGNABLE OUTPUTS. 4.11. THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT UNIT PARAMETERS INCLUDING: ENGINE AND ALTERNATOR OPERATING CONDITIONS; OIL PRESSURE AND OPTIONAL OIL TEMPERATURE; COOLANT TEMPERATURE AND LEVEL ALARM; FUEL LEVEL (WHERE APPLICABLE); ENGINE SPEED; DC BATTERY VOLTAGE; RUN TIME HOURS; GENERATOR VOLTAGES, AMPS, FREQUENCY, KILOWATTS, AND POWER FACTOR; ALARM STATUS AND CURRENT ALARM(S) CONDITION PER NFPA 110 LEVEL 1. 4.12. GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 AMPS WITH THE CIRCUITS FOR THE BATTERY, CHARGER, JACKET WATER HEATER, AND STRIP HEATER PRE-WIRED. 5. ENGINE / ALTERNATOR PACKAGING ENGINE / ALTERNATOR PACKAGING 5.1. THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE ENTIRE FRAME SHALL BE MOUNTED ON SPRING ISOLATORS. THE ENGINE/ALTERNATOR SHALL BE ISOLATED FROM THE GENERATOR FRAME WITH RUBBER ISOLATORS.  THE PACKAGING SHALL NOT REQUIRE THE ADDITION OF EXTERNAL SPRING ISOLATORS. A MAINLINE, THERMAL MAGNETIC CIRCUIT BREAKER CARRYING THE UL MARK SHALL BE FACTORY INSTALLED THE BREAKER SHALL BE RATED 200 AMPS. THE LINE SIDE CONNECTIONS ARE TO BE MADE AT THE FACTORY.  OUTPUT LUGS SHALL BE PROVIDED FOR LOAD SIDE CONNECTIONS. . . 5.2. ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) 5.2.1. THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    5.3. SUB-BASE FUEL TANK SUB-BASE FUEL TANK 5.3.1. THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED FUEL TANK.  THE TANK SHALL BE 300 GALLON AND PROVIDE 69 HOURS OF RUN TIME AT FULL LOAD. 5.3.2. THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND EMERGENCY VENTS, SECONDARY CONTAINMENT EMERGENCY VENT AND RUPTURE BASIN SENSOR, MECHANICAL FUEL LEVEL INDICATION AND A STUB-UP AREA CONVENIENT FOR ELECTRICAL CONDUIT ENTRY. 5.3.3. THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG INDICATION OF FUEL LEVEL.  THE CONTROLLER SHALL HAVE A WARNING INDICATION ON LOW FUEL LEVEL AND PROVIDE OPTIONAL SHUTDOWN FUNCTIONALITY FOR LOW, LOW FUEL LEVEL. 5.3.4. THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER AND BE INSTALLED BEFORE SHIPMENT. 6. LOOSE ITEMS LOOSE ITEMS 6.1. SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  PREFERENCE WILL BE SHOWN FOR GENSETS THAT FACTORY MOUNT ITEMS LIKE MUFFLERS, BATTERY CHARGERS, ETC. 6.2. PAD TYPE VIBRATION ISOLATORS PAD TYPE VIBRATION ISOLATORS 7. ADDITIONAL PROJECT REQUIREMENTS ADDITIONAL PROJECT REQUIREMENTS 7.1. FACTORY TESTING FACTORY TESTING 7.1.1. BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE TESTED UNDER RATED LOAD FOR PERFORMANCE AND PROPER FUNCTIONING OF CONTROL AND INTERFACING CIRCUITS.  TESTS SHALL INCLUDE: 7.1.1.1. VERIFY VOLTAGE & FREQUENCY STABILITY. VERIFY VOLTAGE & FREQUENCY STABILITY. 7.1.1.2. VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  7.2. OWNER'S  MANUALS OWNER'S  MANUALS 7.2.1. THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST ACCOMPANY DELIVERY OF THE EQUIPMENT.  GENERAL OPERATING INSTRUCTION, PREVENTIVE MAINTENANCE, WIRING DIAGRAMS, SCHEMATICS AND PARTS EXPLODED VIEWS SPECIFIC TO THIS MODEL MUST BE INCLUDED. 7.3. INSTALLATION INSTALLATION 7.3.1. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. 7.4. SERVICE SERVICE 7.4.1. SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE FACILITIES IN THIS TRADE AREA.  THESE FACILITIES SHALL COMPRISE A PERMANENT FORCE OF EGSA CERTIFIED AND FACTORY TRAINED SERVICE PERSONNEL ON 24 HOUR CALL, EXPERIENCED IN SERVICING THIS TYPE OF EQUIPMENT, PROVIDING WARRANTY AND ROUTINE MAINTENANCE SERVICE TO AFFORD THE OWNER MAXIMUM PROTECTION.  DELEGATION OF THIS SERVICE RESPONSIBILITY FOR ANY OF THE EQUIPMENT LISTED HEREIN WILL NOT BE CONSIDERED FULFILLMENT OF THESE SPECIFICATIONS.  SERVICE CONTRACTS SHALL ALSO BE AVAILABLE. 7.4.2. GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER ANY AND ALL SOFTWARE PROGRAMS AND PASSWORDS FOR ACCESSING THE GENERATOR CONTROLS AND SETTINGS  THAT MAY BE REQUIRED DURING EMERGENCY SITUATIONS IN WHICH THE COUNTY SERVICE STAFF NEEDS TO GET AN “OUT OF SERVICE” GENSET BACK OUT OF SERVICE” GENSET BACK  GENSET BACK ON LINE WITH MINIMAL DELAY. 7.5. WARRANTY WARRANTY 7.5.1. THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND INSTRUMENTATION PANEL SHALL BE WARRANTED BY THE MANUFACTURER AGAINST DEFECTIVE MATERIALS AND FACTORY WORKMANSHIP FOR A PERIOD OF TEN (10) YEARS.  THIS WARRANTY MUST BE COMPREHENSIVE TYPE COVERAGE TO INCLUDE PARTS, LABOR, AND TRAVEL EXPENSES FOR THE FULL 10 YEAR COVERAGE TERM WHICH SHALL START AT THE TIME OF INITIAL FACTORY PROVIDED START AND TEST.   7.5.2. THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS FIRST PLACED INTO SERVICE.  MULTIPLE WARRANTIES FOR INDIVIDUAL COMPONENTS (ENGINE, ALTERNATOR, CONTROLS, ETC.) WILL NOT BE ACCEPTABLE.  SATISFACTORY WARRANTY DOCUMENTS MUST BE PROVIDED.  ALSO, IN THE JUDGMENT OF THE SPECIFYING AUTHORITY, THE MANUFACTURER SUPPLYING THE WARRANTY FOR THE COMPLETE SYSTEM MUST HAVE THE NECESSARY FINANCIAL STRENGTH AND TECHNICAL EXPERTISE WITH ALL COMPONENTS SUPPLIED TO PROVIDE ADEQUATE WARRANTY SUPPORT. 7.6. STARTUP AND CHECKOUT STARTUP AND CHECKOUT 7.6.1. THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED HEREIN SHALL PROVIDE FACTORY TRAINED TECHNICIANS TO CHECKOUT THE COMPLETED INSTALLATION AND TO PERFORM AN INITIAL STARTUP INSPECTION TO INCLUDE: 7.6.1.1. ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED TIME. 7.6.1.2. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. 7.6.1.3. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. 7.6.1.4. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. 7.6.1.5. PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD FREQUENCY AND VOLTAGE ARE WITHIN SPECIFICATION BY USING BUILDING LOAD. 7.7. TRAINING TRAINING 7.7.1. TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  THE TRAINING SHOULD COVER BASIC GENERATOR OPERATION AND COMMON GENERATOR ISSUES THAT CAN BE MANAGED BY THE END-USER. AUTOMATIC TRANSFER SWITCH 2.1.  GENERAL  GENERAL 2.1.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE MANUFACTURER OF THE ENGINE-GENERATOR SET SO AS TO MAINTAIN SYSTEM COMPATIBILITY AND LOCAL SERVICE RESPONSIBILITY FOR THE COMPLETE EMERGENCY POWER SYSTEM.  IT SHALL BE LISTED BY UNDERWRITER'S LABORATORY, STANDARD 1008 WITH FUSE OR CIRCUIT BREAKER PROTECTION.  REPRESENTATIVE PRODUCTION SAMPLES OF THE TRANSFER SWITCH SUPPLIED SHALL HAVE DEMONSTRATED THROUGH TESTS THE ABILITY TO WITHSTAND AT LEAST 10,000 MECHANICAL OPERATION CYCLES.  ONE OPERATION CYCLE IS THE ELECTRICALLY OPERATED TRANSFER FROM NORMAL TO EMERGENCY AND BACK TO NORMAL.  WIRING MUST COMPLY WITH NEC TABLE 312.6.  THE MANUFACTURER SHALL FURNISH SCHEMATIC AND WIRING DIAGRAMS FOR THE PARTICULAR AUTOMATIC TRANSFER SWITCH AND A TYPICAL WIRING DIAGRAM FOR THE ENTIRE SYSTEM. 2.2.  RATINGS & PERFORMANCE  RATINGS & PERFORMANCE 2.2.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, 120/208 VOLTS, 200 AMPS.  IT SHALL BE RATED FOR CONTINUOUS OPERATION IN AMBIENT TEMPERATURES OF -20 DEGREES FAHRENHEIT (-30 DEGREES CELSIUS) TO +140 DEGREES FAHRENHEIT (+60 DEGREES CELSIUS).  MAIN POWER SWITCH CONTACTS SHALL BE RATED FOR 600 V AC MINIMUM.  THE TRANSFER SWITCH SUPPLIED SHALL HAVE A MINIMUM WITHSTAND AND CLOSING RATING WHEN FUSE PROTECTED OF 200,000 AMPERES. WHERE THE LINE SIDE OVER CURRENT PROTECTION IS PROVIDED BY CIRCUIT BREAKERS, THE SHORT CIRCUIT WITHSTAND AND CLOSING RATINGS SHALL BE 14,000 AMPERES RMS.  THESE RMS SYMMETRICAL FAULT CURRENT RATINGS SHALL BE THE RATING LISTED IN THE UL LISTING OR COMPONENT RECOGNITION PROCEDURES FOR THE TRANSFER SWITCH.  ALL WITHSTAND TESTS SHALL BE PERFORMED WITH THE OVER CURRENT PROTECTIVE DEVICES LOCATED EXTERNAL TO THE TRANSFER SWITCH. 2.3.  CONSTRUCTION  CONSTRUCTION 2.3.1.   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY ELECTRICALLY AND MECHANICALLY INTERLOCKED TO PREVENT SIMULTANEOUS CLOSING AND MECHANICALLY HELD IN BOTH NORMAL AND EMERGENCY POSITIONS.  INDEPENDENT BREAK BEFORE MAKE ACTION SHALL BE USED TO POSITIVELY PREVENT DANGEROUS SOURCE TO SOURCE CONNECTIONS.  WHEN SWITCHING THE NEUTRAL, THIS ACTION PREVENTS THE OBJECTIONABLE GROUND CURRENTS AND NUISANCE GROUND FAULT TRIPPING THAT CAN RESULT FROM OVERLAPPING DESIGNS.  THE TRANSFER SWITCH SHALL BE APPROVED FOR MANUAL OPERATION.  THE ELECTRICAL OPERATING MEANS SHALL BE BY ELECTRIC SOLENOID. EVERY PORTION OF THE CONTACTOR IS TO BE POSITIVELY MECHANICALLY CONNECTED. NO CLUTCH OR FRICTION DRIVE MECHANISM IS ALLOWED, AND PARTS ARE TO BE KEPT TO A MINIMUM.  THIS TRANSFER SWITCH SHALL NOT CONTAIN INTEGRAL OVER CURRENT DEVICES IN THE MAIN POWER CIRCUIT, INCLUDING MOLDED CASE CIRCUIT BREAKERS OR FUSES. 2.3.2.   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.3.3.  THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES AND SEPARATE ARCING CONTACTS TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.4.  CONTROLS  CONTROLS 2.4.1.   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET DOOR IN A METAL LOCKABLE ENCLOSURE WITH TRANSPARENT SAFETY SHIELD TO PROTECT ALL SOLID STATE CIRCUIT BOARDS.  THIS WILL ALLOW FOR EASE OF SERVICE ACCESS WHEN MAIN CABINET LOCKABLE DOOR IS OPEN, BUT TO PREVENT ACCESS BY UNAUTHORIZED PERSONNEL.  CONTROL BOARDS SHALL HAVE INSTALLED COVER PLATES TO AVOID SHOCK HAZARD WHILE MAKING CONTROL ADJUSTMENTS. THE SOLID STATE VOLTAGE SENSORS AND TIME DELAY MODULES SHALL BE PLUG-IN CIRCUIT BOARDS WITH SILVER OR GOLD CONTACTS FOR EASE OF SERVICE. 2.4.2.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.3.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.4.   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER INTERRUPTION.  A SET OF CONTACTS SHALL CLOSE TO START THE ENGINE AND OPEN FOR ENGINE SHUTDOWN.  A SOLID STATE TIME DELAY START, ADJUSTABLE, .1 TO 10 SECONDS, SHALL DELAY THIS SIGNAL TO AVOID NUISANCE START-UPS ON MOMENTARY VOLTAGE DIPS OR POWER OUTAGES. 2.4.5.   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED PROPER VOLTAGE, ADJUSTABLE FROM 70-90% OF SYSTEM VOLTAGE, AND FREQUENCY, ADJUSTABLE FROM 80-90% OF SYSTEM FREQUENCY.  A SOLID STATE TIME DELAY, ADJUSTABLE FROM 5 SECONDS TO 3 MINUTES, SHALL DELAY THIS TRANSFER TO ALLOW THE ENGINE-GENERATOR TO WARM-UP BEFORE APPLICATION OF LOAD.  THERE SHALL BE A SWITCH TO BYPASS THIS WARM-UP TIMER WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.6.   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETURN TO UTILITY TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL DELAY THIS TRANSFER TO AVOID SHORT TERM NORMAL POWER RESTORATION. 2.4.7.   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED FROM THE SOURCE TO WHICH THE LOAD IS BEING TRANSFERRED. CONTROLS SHALL PROVIDE AN AUTOMATIC RETRANSFER OF THE LOAD FROM EMERGENCY TO NORMAL IF THE EMERGENCY SOURCE FAILS WITH THE NORMAL SOURCE AVAILABLE. 2.4.8.   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO NORMAL.  A SOLID STATE ENGINE COOL DOWN TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL PERMIT THE ENGINE TO RUN UNLOADED TO COOLDOWN BEFORE SHUTDOWN.  SHOULD THE UTILITY POWER FAIL DURING THIS TIME, THE SWITCH WILL IMMEDIATELY TRANSFER BACK TO THE GENERATOR. 2.4.9.   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES,   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, TO ENSURE AN ADEQUATE ENGINE RUN PERIOD. 2.4.10. THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A TIME DELAY, ADJUSTABLE FROM .1-10 SECONDS, DURING THE TRANSFER IN EITHER DIRECTION, DURING WHICH TIME THE LOAD IS ISOLATED FROM BOTH POWER SOURCES.  THIS ALLOWS RESIDUAL VOLTAGE COMPONENTS OF MOTORS OR OTHER INDUCTIVE LOADS (SUCH AS TRANSFORMERS) TO DECAY BEFORE COMPLETING THE SWITCHING CYCLE.  A SWITCH WILL BE PROVIDED TO BYPASS ALL TRANSITION FEATURES WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.11. THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE SWITCH TO TRANSFER BETWEEN LIVE SOURCES IF THEIR VOLTAGE WAVEFORMS BECOME SYNCHRONOUS WITHIN 20 ELECTRICAL DEGREES WITHIN 10 SECONDS OF TRANSFER INITIATION SIGNAL. A SWITCH MUST BE PROVIDED TO BYPASS THIS FEATURE IF NOT REQUIRED.   2.4.12. IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST DEFAULT TO TIME DELAY NEUTRAL OPERATION.  SWITCHES WITH IN PHASE MONITORS WHICH DO NOT DEFAULT TO TIME DELAY NEUTRAL OPERATION ARE NOT ACCEPTABLE. 2.4.13. FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A NORMAL TEST MODE WITH FULL USE OF TIME DELAYS, FAST TEST MODE WHICH BYPASSES ALL TIME DELAYS TO ALLOW FOR TESTING THE ENTIRE SYSTEM IN LESS THAN ONE MINUTE, OR AUTOMATIC MODE TO SET THE SYSTEM FOR NORMAL OPERATION. 2.4.14.  PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN EITHER UTILITY (WHITE) OR EMERGENCY (RED).  A THIRD LAMP IS NEEDED TO INDICATE STANDBY OPERATING (AMBER).  THESE LIGHTS MUST BE ENERGIZED FROM UTILITY OR THE ENGINE-GENERATOR SET. 2.4.15.  PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS HANDLE MUST BE MOUNTED INSIDE THE LOCKABLE ENCLOSURE SO ACCESSIBLE ONLY BY AUTHORIZED PERSONNEL. 2.4.16.  PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER AND AUTOMATIC ENGINE START WHILE PERFORMING MAINTENANCE.  THIS SWITCH WILL ALSO BE USED FOR MANUAL TRANSFER SWITCH OPERATION. 2.4.17. PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING SEQUENCE.  THIS SHALL INCLUDE UTILITY ON, ENGINE WARM-UP,  STANDBY  READY, TRANSFER TO STANDBY, IN PHASE MONITOR, TIME DELAY NEUTRAL, RETURN TO UTILITY, ENGINE COOL DOWN AND ENGINE MINIMUM RUN.  A "SIGNAL BEFORE TRANSFER" LAMP SHALL BE SUPPLIED TO OPERATE FROM OPTIONAL CIRCUITRY. 2.5.  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT 2.5.1.  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA 1 ENCLOSURE.
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ENGINE GENERATOR SPECIFICATION (PADUA) 1. GENERAL GENERAL 1.1. DESCRIPTION OF SYSTEM & SITE DESCRIPTION OF SYSTEM & SITE 1.1.1. PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT PROVIDE A 50 KW STANDBY POWER SYSTEM TO SUPPLY ELECTRICAL POWER AT 120/208 VOLTS, 60 HERTZ, THREE PHASE.  THE GENERATOR SHALL CONSIST OF A LIQUID COOLED DIESEL ENGINE, A SYNCHRONOUS AC ALTERNATOR, AND SYSTEM CONTROLS WITH ALL NECESSARY ACCESSORIES FOR A COMPLETE OPERATING SYSTEM, INCLUDING BUT NOT LIMITED TO THE ITEMS AS SPECIFIED HEREINAFTER. 1.1.2. THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT THE SITE IS AN NEC ORDINARY LOCATION WITH NO SPECIFIC HARSH ENVIRONMENT REQUIREMENTS. 1.1.3. THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS THE GENSET SHALL BE APPLIED AT THE LISTED AMBIENT AND ELEVATION.  BIDDERS TO SUBMIT THE GENERATORS RATED POWER OUTPUT AT 115  AMBIENT ( F) AND  4800 115  AMBIENT ( F) AND  4800   AMBIENT ( F) AND  4800 F) AND  4800  4800 ELEVATION (FT). 1.1.4. BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BIDDERS ARE TO SUBMIT THE GENSET'S SOUND LEVEL VERIFYING 70 DBA AT 23 FT BASED ON THE CONFIGURATION SPECIFIED. 1.2. REQUIREMENTS OF REGULATORY AGENCIES REQUIREMENTS OF REGULATORY AGENCIES 1.2.1. AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, AN ELECTRIC GENERATING SYSTEM, CONSISTING OF A PRIME MOVER, GENERATOR, GOVERNOR, COUPLING AND ALL CONTROLS, MUST HAVE BEEN TESTED, AS A COMPLETE UNIT, ON A REPRESENTATIVE ENGINEERING PROTOTYPE MODEL OF THE EQUIPMENT TO BE SOLD. 1.2.2. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. THE GENERATOR SET MUST CONFORM TO APPLICABLE NFPA REQUIREMENTS. 1.2.3. THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES THE GENERATOR SET MUST BE AVAILABLE WITH THE UNDERWRITERS LABORATORIES LISTING (UL2200) FOR A STATIONARY ENGINE GENERATOR ASSEMBLY. 1.2.4. THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY THE GENERATOR SET MUST MEET EPA FEDERAL EMISSION GUIDELINES FOR STATIONARY STANDBY POWER GENERATION. 1.2.5. THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  THE GENERATOR SET MUST MEET AQMD REQUIREMENT.  1.3. MANUFACTURER QUALIFICATIONS MANUFACTURER QUALIFICATIONS 1.3.1. THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) THIS SYSTEM SHALL BE SUPPLIED BY AN ORIGINAL EQUIPMENT MANUFACTURER (OEM) WHO HAS BEEN REGULARLY ENGAGED IN THE PRODUCTION OF ENGINE-ALTERNATOR SETS, AUTOMATIC TRANSFER SWITCHES, AND ASSOCIATED CONTROLS FOR A MINIMUM OF 25 YEARS, THEREBY IDENTIFYING ONE SOURCE OF SUPPLY AND RESPONSIBILITY. APPROVED SUPPLIERS ARE GENERAC INDUSTRIAL POWER. 1.3.2. THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE MANUFACTURER SHALL HAVE PRINTED LITERATURE AND BROCHURES DESCRIBING THE STANDARD SERIES SPECIFIED, NOT A ONE OF A KIND FABRICATION. 1.3.3. MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE SHALL MEET THE FOLLOWING CRITERIA: 1.3.3.1. CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS CERTIFIED, FACTORY TRAINED, INDUSTRIAL GENERATOR TECHNICIANS 1.3.3.2. SERVICE SUPPORT 24/7 SERVICE SUPPORT 24/7 1.3.3.3. SERVICE LOCATION WITHIN 200 MILES SERVICE LOCATION WITHIN 200 MILES 1.3.3.4. RESPONSE TIME OF 4 HOURS RESPONSE TIME OF 4 HOURS 1.3.3.5. SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% SERVICE & REPAIR PARTS IN-STOCK AT PERFORMANCE LEVEL OF 95% 1.3.3.6. OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES OFFER OPTIONAL REMOTE MONITORING AND DIAGNOSTIC CAPABILITIES 1.4. SUBMITTALS SUBMITTALS 1.4.1. ENGINE GENERATOR SPECIFICATION SHEET ENGINE GENERATOR SPECIFICATION SHEET 1.4.2. CONTROLS SPECIFICATION SHEET(S) CONTROLS SPECIFICATION SHEET(S) 1.4.3. INSTALLATION / LAYOUT DIMENSIONAL DRAWING  INSTALLATION / LAYOUT DIMENSIONAL DRAWING  1.4.4. WIRING SCHEMATIC WIRING SCHEMATIC 1.4.5. SOUND DATA SOUND DATA 1.4.6. EMISSION CERTIFICATION EMISSION CERTIFICATION 1.4.7. WARRANTY STATEMENT WARRANTY STATEMENT 2. ENGINE ENGINE 2.1. ENGINE RATING AND PERFORMANCE ENGINE RATING AND PERFORMANCE 2.1.1. THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED THE PRIME MOVER SHALL BE A LIQUID COOLED, DIESEL FUELED, TURBOCHARGED AFTER-COOLED ENGINE OF 4-CYCLE DESIGN.  IT WILL HAVE ADEQUATE HORSEPOWER TO ACHIEVE RATED KW OUTPUT WITH AT AN OPERATING SPEED OF 1800 RPM. 2.1.2. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. THE ENGINE SHALL SUPPORT A 100% LOAD STEP. 2.1.3. THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER THE GENERATOR SYSTEM SHALL SUPPORT GENERATOR START-UP AND LOAD TRANSFER WITHIN 10 SECONDS. 2.2. ENGINE OIL SYSTEM ENGINE OIL SYSTEM 2.2.1. FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT FULL PRESSURE LUBRICATION SHALL BE SUPPLIED BY A POSITIVE DISPLACEMENT LUBE OIL PUMP.  THE ENGINE SHALL HAVE A REPLACEABLE OIL FILTER(S) WITH INTERNAL BYPASS AND REPLACEABLE ELEMENT(S).   2.2.2. THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE THE ENGINE SHALL OPERATE ON MINERAL BASED OIL. SYNTHETIC OILS SHALL NOT BE REQUIRED. 2.2.3. THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE THE OIL SHALL BE COOLED BY A OIL COOLER WHICH IS INTEGRATED INTO THE ENGINE SYSTEM. 2.3. ENGINE COOLING SYSTEM ENGINE COOLING SYSTEM 2.3.1. THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, THE ENGINE IS TO BE COOLED WITH A UNIT MOUNTED RADIATOR, FAN, WATER PUMP, AND CLOSED COOLANT RECOVERY SYSTEM.  THE COOLANT SYSTEM SHALL INCLUDE A COOLANT FILL BOX WHICH WILL PROVIDE VISUAL MEANS TO DETERMINE IF THE SYSTEM HAS ADEQUATE COOLANT LEVEL.  THE RADIATOR SHALL BE DESIGNED FOR OPERATION IN 122 DEGREES F, (50 DEGREES C) AMBIENT TEMPERATURE. 2.3.2. THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER THE ENGINE SHALL HAVE (A) UNIT MOUNTED, THERMOSTATICALLY CONTROLLED WATER JACKET HEATER(S) TO AID IN QUICK STARTING. THE WATTAGE SHALL BE AS RECOMMENDED BY THE MANUFACTURER.  2.3.3. ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND ENGINE COOLANT AND OIL DRAIN EXTENSIONS, EQUIPPED WITH PIPE PLUGS AND SHUT-OFF VALVES, MUST BE PROVIDED TO THE OUTSIDE OF THE MOUNTING BASE FOR CLEANER AND MORE CONVENIENT ENGINE SERVICING.   2.3.4. A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS A RADIATOR FAN GUARD MUST BE INSTALLED FOR PERSONNEL SAFETY THAT MEETS UL AND OSHA SAFETY REQUIREMENTS. 2.4. ENGINE STARTING SYSTEM ENGINE STARTING SYSTEM 2.4.1. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. STARTING SHALL BE BY A SOLENOID SHIFT, DC STARTING SYSTEM. THE ENGINE'S CRANKING BATTERIES SHALL BE LEAD ACID.  THE BATTERIES SHALL BE SIZED PER THE MANUFACTURER'S RECOMMENDATIONS.  THE BATTERIES SUPPLIED SHALL MEET NFPA 110 CRANKING REQUIREMENTS OF 90 SECONDS OF TOTAL CRANK TIME.  BATTERY SPECIFICATIONS (TYPE, AMP-HOUR RATING, COLD CRANKING AMPS) TO BE PROVIDED IN THE SUBMITTAL. 2.4.2. THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH THE GENSET SHALL HAVE AN ENGINE DRIVEN, BATTERY CHARGING ALTERNATOR WITH INTEGRATED VOLTAGE REGULATION. 2.4.3. THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP THE GENSET SHALL HAVE AN AUTOMATIC DUAL RATE, FLOAT EQUALIZE, 10 AMP BATTERY CHARGER.  THE CHARGER MUST BE PROTECTED AGAINST A REVERSE POLARITY CONNECTION.  THE CHARGERS CHARGING CURRENT SHALL BE MONITORED WITHIN THE GENERATOR CONTROLLER TO SUPPORT REMOTE MONITORING AND DIAGNOSTICS.  THE BATTERY CHARGER IS TO BE FACTORY INSTALLED ON THE GENERATOR SET.  DUE TO LINE VOLTAGE DROP CONCERNS, A BATTERY CHARGER MOUNTED IN THE TRANSFER SWITCH WILL BE UNACCEPTABLE. 2.5. ENGINE FUEL SYSTEM ENGINE FUEL SYSTEM 2.5.1. THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL THE ENGINE FUEL SYSTEM SHALL BE DESIGNED FOR OPERATION ON #2 DIESEL FUEL AND COLD WEATHER DIESEL BLENDS. 2.5.2. THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL THE ENGINE SHALL INCLUDE A PRIMARY FUEL FILTER, WATER SEPARATOR, MANUAL FUEL PRIMING PUMP, AND ENGINE FLEXIBLE FUEL LINES MUST BE INSTALLED AT THE POINT OF MANUFACTURE.  ELEMENT SHALL BE REPLACEABLE PAPER TYPE.  2.5.3. THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE THE ENGINES SUCTION LINE SHALL BE FITTED WITH A CHECK VALVE TO SECURE PRIME FOR THE ENGINES INJECTION PUMP. 2.6. ENGINE CONTROLS ENGINE CONTROLS 2.6.1. ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), ENGINES THAT ARE EQUIPPED WITH AN ELECTRONIC ENGINE CONTROL MODULE (ECM), SHALL MONITOR AND CONTROL ENGINE FUNCTIONALITY AND SEAMLESSLY INTEGRATE WITH THE GENSET CONTROLLER THROUGH DIGITAL COMMUNICATIONS.  ECM MONITORED PARAMETERS SHALL BE INTEGRATED INTO THE GENSET CONTROLLERS NFPA 110 ALARM AND WARNING REQUIREMENTS.  ALL ECM FAULT CODES SHALL BE DISPLAYED AT THE GENSET CONTROLLER IN STANDARD LANGUAGE - FAULT CODE NUMBERS ARE NOT ACCEPTABLE. 2.6.2. FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET FOR ENGINES WITHOUT ECM FUNCTIONALITY OR FOR ANY ADDITIONAL GENSET CONTROLLER MONITORING, SENSORS ARE TO BE CONDITIONED TO A 4-20MA SIGNAL LEVEL TO ENHANCE NOISE IMMUNITY AND ALL SENSOR CONNECTIONS SHALL BE SEALED TO PREVENT CORROSION. 2.6.3. ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR ENGINE SPEED SHALL BE CONTROLLED WITH AN INTEGRATED ISOCHRONOUS GOVERNOR FUNCTION WITH NO CHANGE IN ALTERNATOR FREQUENCY FROM NO LOAD TO FULL LOAD.  STEADY STATE REGULATION IS TO BE 0.25%. 2.7. ENGINE EXHAUST & INTAKE ENGINE EXHAUST & INTAKE THE ENGINE EXHAUST EMISSIONS SHALL MEET THE EPA EMISSION REQUIREMENTS FOR STANDBY POWER GENERATION. 2.7.1. THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE THE MANUFACTURER SHALL SUPPLY ITS RECOMMENDED STAINLESS STEEL, FLEXIBLE CONNECTOR TO COUPLE THE ENGINE EXHAUST MANIFOLD TO THE EXHAUST SYSTEM.  A RAIN CAP WILL TERMINATE THE EXHAUST PIPE AFTER THE SILENCER.  ALL COMPONENTS MUST BE PROPERLY SIZED TO ASSURE OPERATION WITHOUT EXCESSIVE BACK PRESSURE WHEN INSTALLED. 2.7.2. THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS THE MANUFACTURER SHALL SUPPLY A CRITICAL GRADE EXHAUST SILENCER AS STANDARD.  FOR APPLICATIONS WITH SITE SPECIFIC SOUND REQUIREMENTS (REFERENCE SECTION 1.1), THE SILENCER SHALL BE SELECTED TO ACHIEVE SITE SOUND LEVELS. 2.7.3. FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST FOR GENSETS IN A WEATHER OR SOUND ATTENUATED ENCLOSURE, ALL EXHAUST PIPING FROM THE TURBO-CHARGER DISCHARGE TO THE SILENCER SHALL BE THERMALLY WRAPPED TO MINIMIZE HEAT DISSIPATION INSIDE THE ENCLOSURE. 2.7.4. THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, THE ENGINE INTAKE AIR IS TO BE FILTERED WITH ENGINE MOUNTED, REPLACEABLE, DRY ELEMENT FILTERS. 3. ALTERNATOR ALTERNATOR 3.1. THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN THE ALTERNATOR SHALL BE THE VOLTAGE AND PHASE CONFIGURATION AS SPECIFIED IN SECTION 1.1.1. 3.2. THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, THE ALTERNATOR SHALL BE A 12 POLE, REVOLVING FIELD, STATIONARY ARMATURE, SYNCHRONOUS MACHINE.  THE EXCITATION SYSTEM SHALL UTILIZE A BRUSHLESS EXCITER WITH A THREE PHASE FULL WAVE RECTIFIER ASSEMBLY PROTECTED AGAINST ABNORMAL TRANSIENT CONDITIONS BY A SURGE PROTECTOR.  PHOTO-SENSITIVE COMPONENTS WILL NOT BE PERMITTED IN THE ROTATING EXCITER. 3.3. THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION THE ALTERNATOR SHALL INCLUDE A PERMANENT MAGNET GENERATOR (PMG) FOR EXCITATION SUPPORT.  THE SYSTEM SHALL SUPPLY A MINIMUM SHORT CIRCUIT SUPPORT CURRENT OF 300% OF THE RATING (250% FOR 50HZ OPERATION) FOR 10 SECONDS.   3.4. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. THE ALTERNATOR SHALL SUPPORT 37 SKVA WITH A MAXIMUM VOLTAGE DIP OF 30 %. 3.5. SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL SINGLE PHASE ALTERNATORS SHALL BE FOUR LEAD AND DEDICATED VOLTAGE DESIGNS. ALL LEADS MUST BE EXTENDED INTO A NEMA 1 CONNECTION BOX FOR EASY TERMINATION.   A FULLY RATED, ISOLATED NEUTRAL CONNECTION MUST BE INCLUDED BY THE GENERATOR SET MANUFACTURER. 3.6. THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE THE ALTERNATOR SHALL USE A SINGLE, SEALED BEARING DESIGN.  THE ROTOR SHALL BE CONNECTED TO THE ENGINE FLYWHEEL USING FLEXIBLE DRIVE DISKS.  THE STATOR SHALL BE DIRECT CONNECTED TO THE ENGINE TO ENSURE PERMANENT ALIGNMENT. 3.7. THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE ALTERNATOR SHALL MEET TEMPERATURE RISE STANDARDS OF UL2200 (120 DEGREES C).  THE INSULATION SYSTEM MATERIAL SHALL BE CLASS "H" CAPABLE OF WITHSTANDING 150 DEGREES C TEMPERATURE RISE. 3.8. THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS THE ALTERNATOR SHALL BE PROTECTED AGAINST OVERLOADS AND SHORT CIRCUIT CONDITIONS BY ADVANCED CONTROL PANEL PROTECTIVE FUNCTIONS.  THE CONTROL PANEL IS TO PROVIDE A TIME CURRENT ALGORITHM THAT PROTECTS THE ALTERNATOR AGAINST SHORT CIRCUITS.  TO ENSURE PRECISION PROTECTION AND REPEATABLE TRIP CHARACTERISTICS, THESE FUNCTIONS MUST BE IMPLEMENTED ELECTRONICALLY IN THE GENERATOR CONTROL PANEL -- THERMAL MAGNETIC BREAKER IMPLEMENTATION ARE NOT ACCEPTABLE. 3.9. AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION AN ALTERNATOR STRIP HEATER SHALL BE INSTALLED TO PREVENT MOISTURE CONDENSATION FROM FORMING ON THE ALTERNATOR WINDINGS.  A TROPICAL COATING SHALL ALSO BE APPLIED TO THE ALTERNATOR WINDINGS TO PROVIDE ADDITIONAL PROTECTION AGAINST THE ENTRANCE OF MOISTURE.   4. CONTROLS CONTROLS 4.1. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED MICROPROCESSOR BASED CONTROL SYSTEM FOR STANDBY EMERGENCY ENGINE GENERATORS MEETING ALL REQUIREMENTS OF NFPA 110 LEVEL 1. 4.2. THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM THE GENERATOR CONTROL SYSTEM SHALL BE A FULLY INTEGRATED CONTROL SYSTEM ENABLING REMOTE DIAGNOSTICS AND EASY BUILDING MANAGEMENT INTEGRATION OF ALL GENERATOR FUNCTIONS.  THE GENERATOR CONTROLLER SHALL PROVIDE INTEGRATED AND DIGITAL CONTROL OVER ALL GENERATOR FUNCTIONS INCLUDING:  ENGINE PROTECTION, ALTERNATOR PROTECTION, SPEED GOVERNING, VOLTAGE REGULATION AND ALL RELATED GENERATOR OPERATIONS.  THE GENERATOR CONTROLLER MUST ALSO PROVIDE SEAMLESS DIGITAL INTEGRATION WITH THE ENGINE'S ELECTRONIC ENGINE CONTROL MODULE (ECM) IF SO EQUIPPED.  GENERATOR CONTROLLER'S THAT UTILIZE SEPARATE VOLTAGE REGULATORS AND SPEED GOVERNORS OR DO NOT PROVIDE SEAMLESS INTEGRATION WITH THE ENGINE MANAGEMENT SYSTEM ARE CONSIDERED LESS DESIRABLE. 4.3. COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS COMMUNICATIONS SHALL BE SUPPORTED WITH BUILDING AUTOMATION VIA THE MODBUS PROTOCOL WITHOUT NETWORK CARDS.  OPTIONAL INTERNET AND INTRANET CONNECTIVITY SHALL BE AVAILABLE. 4.4. THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING THE CONTROL SYSTEM SHALL PROVIDE AN ENVIRONMENTALLY SEALED DESIGN INCLUDING ENCAPSULATED CIRCUIT BOARDS AND SEALED AUTOMOTIVE STYLE PLUGS FOR ALL SENSORS AND CIRCUIT BOARD CONNECTIONS.  THE USE OF NON-ENCAPSULATED BOARDS, EDGE CARDS, AND PC RIBBON CABLE CONNECTIONS ARE CONSIDERED UNACCEPTABLE. 4.5. CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION CIRCUIT BOARDS SHALL UTILIZE SURFACE MOUNT TECHNOLOGY TO PROVIDE VIBRATION DURABILITY.  CIRCUIT BOARDS THAT UTILIZE LARGE CAPACITORS OR HEAT SINKS MUST UTILIZE ENCAPSULATION METHODS TO SECURELY SUPPORT THESE COMPONENTS. 4.6. A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  A PREDICTIVE MAINTENANCE ALGORITHM THAT ALARMS WHEN MAINTENANCE IS REQUIRED.  THE CONTROLLER SHALL HAVE THE CAPABILITY TO CALL OUT TO THE LOCAL SERVICING DEALER WHEN MAINTENANCE IS REQUIRED. 4.7. DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY DIAGNOSTIC CAPABILITIES SHOULD INCLUDE TIME-STAMPED EVENT AND ALARM LOGS, ABILITY TO CAPTURE OPERATIONAL PARAMETERS DURING EVENTS, SIMULTANEOUS MONITORING OF ALL INPUT OR OUTPUT PARAMETERS, CALLOUT CAPABILITIES, SUPPORT FOR MULTI-CHANNEL DIGITAL STRIP CHART FUNCTIONALITY AND .2 MSEC DATA LOGGING CAPABILITIES. 4.8. IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE IN ADDITION TO STANDARD NFPA 110 ALARMS, THE APPLICATION LOADS SHOULD ALSO BE PROTECTED THROUGH INSTANTANEOUS AND STEADY STATE PROTECTIVE SETTINGS ON SYSTEM VOLTAGE, FREQUENCY, AND POWER LEVELS.  4.9. THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS THE CONTROL SYSTEM SHALL PROVIDE PRE-WIRED CUSTOMER USE I/O:  4 RELAY OUTPUTS (USER DEFINABLE FUNCTIONS), 4 CONTACT INPUTS, 2 ANALOG INPUTS, COMMUNICATIONS SUPPORT VIA RS232, RS485, OR AN OPTIONAL MODEM.  ADDITIONAL I/O MUST BE AN AVAILABLE OPTION. 4.10. CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL CUSTOMER I/O SHALL BE SOFTWARE CONFIGURABLE PROVIDING FULL ACCESS TO ALL ALARM, EVENT, DATA LOGGING, AND SHUTDOWN FUNCTIONALITY.  IN ADDITION, CUSTOM LADDER LOGIC FUNCTIONALITY INSIDE THE GENERATOR CONTROLLER SHALL BE SUPPORTED TO PROVIDE APPLICATION SUPPORT FLEXIBILITY.  THE LADDER LOGIC FUNCTION SHALL HAVE ACCESS TO ALL THE CONTROLLER INPUTS AND CUSTOMER ASSIGNABLE OUTPUTS. 4.11. THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT THE CONTROL PANEL SHALL INCLUDE A DIGITAL DISPLAY FOR ALL USER PERTINENT UNIT PARAMETERS INCLUDING: ENGINE AND ALTERNATOR OPERATING CONDITIONS; OIL PRESSURE AND OPTIONAL OIL TEMPERATURE; COOLANT TEMPERATURE AND LEVEL ALARM; FUEL LEVEL (WHERE APPLICABLE); ENGINE SPEED; DC BATTERY VOLTAGE; RUN TIME HOURS; GENERATOR VOLTAGES, AMPS, FREQUENCY, KILOWATTS, AND POWER FACTOR; ALARM STATUS AND CURRENT ALARM(S) CONDITION PER NFPA 110 LEVEL 1. 4.12. GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 GENERATOR PACKAGE SHALL INCLUDE AN ELECTRICAL LOAD CENTER RATED FOR 125 AMPS WITH THE CIRCUITS FOR THE BATTERY, CHARGER, JACKET WATER HEATER, AND STRIP HEATER PRE-WIRED. 5. ENGINE / ALTERNATOR PACKAGING ENGINE / ALTERNATOR PACKAGING 5.1. THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE THE ENGINE/ALTERNATOR SHALL BE BOLTED DIRECTLY TO THE GENSET FRAME AND THE ENTIRE FRAME SHALL BE MOUNTED ON SPRING ISOLATORS. THE ENGINE/ALTERNATOR SHALL BE ISOLATED FROM THE GENERATOR FRAME WITH RUBBER ISOLATORS.  THE PACKAGING SHALL NOT REQUIRE THE ADDITION OF EXTERNAL SPRING ISOLATORS. A MAINLINE, THERMAL MAGNETIC CIRCUIT BREAKER CARRYING THE UL MARK SHALL BE FACTORY INSTALLED THE BREAKER SHALL BE RATED 200 AMPS. THE LINE SIDE CONNECTIONS ARE TO BE MADE AT THE FACTORY.  OUTPUT LUGS SHALL BE PROVIDED FOR LOAD SIDE CONNECTIONS. . . 5.2. ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) ENCLOSURE -NONE (OPEN UNIT INSTALLED INDOORS) 5.2.1. THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    THE GENSET CRITICAL SILENCER SHALL BE SHIPPED LOOSE.    5.3. SUB-BASE FUEL TANK SUB-BASE FUEL TANK 5.3.1. THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED THE PACKAGING SHALL INCLUDE A DOUBLE WALL, SUB-BASE MOUNTED, UL142 LISTED FUEL TANK.  THE TANK SHALL BE 300 GALLON AND PROVIDE 69 HOURS OF RUN TIME AT FULL LOAD. 5.3.2. THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND THE TANK SHALL INCLUDE FUEL SUCTION AND RETURN CONNECTIONS, NORMAL AND EMERGENCY VENTS, SECONDARY CONTAINMENT EMERGENCY VENT AND RUPTURE BASIN SENSOR, MECHANICAL FUEL LEVEL INDICATION AND A STUB-UP AREA CONVENIENT FOR ELECTRICAL CONDUIT ENTRY. 5.3.3. THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG THE FUEL TANK SHALL USE AN ELECTRIC FUEL SENSOR TO PROVIDE AN ANALOG INDICATION OF FUEL LEVEL.  THE CONTROLLER SHALL HAVE A WARNING INDICATION ON LOW FUEL LEVEL AND PROVIDE OPTIONAL SHUTDOWN FUNCTIONALITY FOR LOW, LOW FUEL LEVEL. 5.3.4. THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER THE FUEL TANK MUST BE SUPPLIED BY THE ENGINE-GENERATOR SET MANUFACTURER AND BE INSTALLED BEFORE SHIPMENT. 6. LOOSE ITEMS LOOSE ITEMS 6.1. SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  SUPPLIER TO ITEMIZE LOOSE PARTS THAT REQUIRE SITE MOUNTING AND INSTALLATION.  PREFERENCE WILL BE SHOWN FOR GENSETS THAT FACTORY MOUNT ITEMS LIKE MUFFLERS, BATTERY CHARGERS, ETC. 6.2. PAD TYPE VIBRATION ISOLATORS PAD TYPE VIBRATION ISOLATORS 7. ADDITIONAL PROJECT REQUIREMENTS ADDITIONAL PROJECT REQUIREMENTS 7.1. FACTORY TESTING FACTORY TESTING 7.1.1. BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE BEFORE SHIPMENT OF THE EQUIPMENT, THE ENGINE-GENERATOR SET SHALL BE TESTED UNDER RATED LOAD FOR PERFORMANCE AND PROPER FUNCTIONING OF CONTROL AND INTERFACING CIRCUITS.  TESTS SHALL INCLUDE: 7.1.1.1. VERIFY VOLTAGE & FREQUENCY STABILITY. VERIFY VOLTAGE & FREQUENCY STABILITY. 7.1.1.2. VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  VERIFY TRANSIENT VOLTAGE & FREQUENCY DIP RESPONSE.  7.2. OWNER'S  MANUALS OWNER'S  MANUALS 7.2.1. THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST THREE (3) SETS OF OWNER'S MANUALS SPECIFIC TO THE PRODUCT SUPPLIED MUST ACCOMPANY DELIVERY OF THE EQUIPMENT.  GENERAL OPERATING INSTRUCTION, PREVENTIVE MAINTENANCE, WIRING DIAGRAMS, SCHEMATICS AND PARTS EXPLODED VIEWS SPECIFIC TO THIS MODEL MUST BE INCLUDED. 7.3. INSTALLATION INSTALLATION 7.3.1. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. INSTALLATION WILL BE PROVIDED BY COUNTY PERSONNEL. 7.4. SERVICE SERVICE 7.4.1. SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE SUPPLIER OF THE GENSET AND ASSOCIATED ITEMS SHALL HAVE PERMANENT SERVICE FACILITIES IN THIS TRADE AREA.  THESE FACILITIES SHALL COMPRISE A PERMANENT FORCE OF EGSA CERTIFIED AND FACTORY TRAINED SERVICE PERSONNEL ON 24 HOUR CALL, EXPERIENCED IN SERVICING THIS TYPE OF EQUIPMENT, PROVIDING WARRANTY AND ROUTINE MAINTENANCE SERVICE TO AFFORD THE OWNER MAXIMUM PROTECTION.  DELEGATION OF THIS SERVICE RESPONSIBILITY FOR ANY OF THE EQUIPMENT LISTED HEREIN WILL NOT BE CONSIDERED FULFILLMENT OF THESE SPECIFICATIONS.  SERVICE CONTRACTS SHALL ALSO BE AVAILABLE. 7.4.2. GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER GENERATOR SUPPLIER'S SERVICE DEPARTMENT SHALL MAKE AVAILABLE TO THE OWNER ANY AND ALL SOFTWARE PROGRAMS AND PASSWORDS FOR ACCESSING THE GENERATOR CONTROLS AND SETTINGS  THAT MAY BE REQUIRED DURING EMERGENCY SITUATIONS IN WHICH THE COUNTY SERVICE STAFF NEEDS TO GET AN “OUT OF SERVICE” GENSET BACK OUT OF SERVICE” GENSET BACK  GENSET BACK ON LINE WITH MINIMAL DELAY. 7.5. WARRANTY WARRANTY 7.5.1. THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND THE STANDBY ELECTRIC GENERATING SYSTEM COMPONENTS, COMPLETE GENSET AND INSTRUMENTATION PANEL SHALL BE WARRANTED BY THE MANUFACTURER AGAINST DEFECTIVE MATERIALS AND FACTORY WORKMANSHIP FOR A PERIOD OF TEN (10) YEARS.  THIS WARRANTY MUST BE COMPREHENSIVE TYPE COVERAGE TO INCLUDE PARTS, LABOR, AND TRAVEL EXPENSES FOR THE FULL 10 YEAR COVERAGE TERM WHICH SHALL START AT THE TIME OF INITIAL FACTORY PROVIDED START AND TEST.   7.5.2. THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS THE WARRANTY PERIOD SHALL COMMENCE WHEN THE STANDBY POWER SYSTEM IS FIRST PLACED INTO SERVICE.  MULTIPLE WARRANTIES FOR INDIVIDUAL COMPONENTS (ENGINE, ALTERNATOR, CONTROLS, ETC.) WILL NOT BE ACCEPTABLE.  SATISFACTORY WARRANTY DOCUMENTS MUST BE PROVIDED.  ALSO, IN THE JUDGMENT OF THE SPECIFYING AUTHORITY, THE MANUFACTURER SUPPLYING THE WARRANTY FOR THE COMPLETE SYSTEM MUST HAVE THE NECESSARY FINANCIAL STRENGTH AND TECHNICAL EXPERTISE WITH ALL COMPONENTS SUPPLIED TO PROVIDE ADEQUATE WARRANTY SUPPORT. 7.6. STARTUP AND CHECKOUT STARTUP AND CHECKOUT 7.6.1. THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED THE SUPPLIER OF THE ELECTRIC GENERATING PLANT AND ASSOCIATED ITEMS COVERED HEREIN SHALL PROVIDE FACTORY TRAINED TECHNICIANS TO CHECKOUT THE COMPLETED INSTALLATION AND TO PERFORM AN INITIAL STARTUP INSPECTION TO INCLUDE: 7.6.1.1. ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED ENSURING THE ENGINE STARTS (BOTH HOT AND COLD) WITHIN THE SPECIFIED TIME. 7.6.1.2. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. VERIFICATION OF ENGINE PARAMETERS WITHIN SPECIFICATION. 7.6.1.3. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. VERIFY NO LOAD FREQUENCY AND VOLTAGE, ADJUSTING IF REQUIRED. 7.6.1.4. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. TEST ALL AUTOMATIC SHUTDOWNS OF THE ENGINE-GENERATOR. 7.6.1.5. PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD PERFORM A LOAD TEST OF THE ELECTRIC PLANT, ENSURING FULL LOAD FREQUENCY AND VOLTAGE ARE WITHIN SPECIFICATION BY USING BUILDING LOAD. 7.7. TRAINING TRAINING 7.7.1. TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  TRAINING IS TO BE SUPPLIED BY THE START-UP TECHNICIAN DURING COMMISSIONING.  THE TRAINING SHOULD COVER BASIC GENERATOR OPERATION AND COMMON GENERATOR ISSUES THAT CAN BE MANAGED BY THE END-USER. AUTOMATIC TRANSFER SWITCH 2.1.  GENERAL  GENERAL 2.1.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE THE AUTOMATIC TRANSFER SWITCH SHALL BE FURNISHED BY THE MANUFACTURER OF THE ENGINE-GENERATOR SET SO AS TO MAINTAIN SYSTEM COMPATIBILITY AND LOCAL SERVICE RESPONSIBILITY FOR THE COMPLETE EMERGENCY POWER SYSTEM.  IT SHALL BE LISTED BY UNDERWRITER'S LABORATORY, STANDARD 1008 WITH FUSE OR CIRCUIT BREAKER PROTECTION.  REPRESENTATIVE PRODUCTION SAMPLES OF THE TRANSFER SWITCH SUPPLIED SHALL HAVE DEMONSTRATED THROUGH TESTS THE ABILITY TO WITHSTAND AT LEAST 10,000 MECHANICAL OPERATION CYCLES.  ONE OPERATION CYCLE IS THE ELECTRICALLY OPERATED TRANSFER FROM NORMAL TO EMERGENCY AND BACK TO NORMAL.  WIRING MUST COMPLY WITH NEC TABLE 312.6.  THE MANUFACTURER SHALL FURNISH SCHEMATIC AND WIRING DIAGRAMS FOR THE PARTICULAR AUTOMATIC TRANSFER SWITCH AND A TYPICAL WIRING DIAGRAM FOR THE ENTIRE SYSTEM. 2.2.  RATINGS & PERFORMANCE  RATINGS & PERFORMANCE 2.2.1.  THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, THE AUTOMATIC TRANSFER SWITCH SHALL BE GE ZENITH ZTS SERIES, 3 POLES, 120/208 VOLTS, 200 AMPS.  IT SHALL BE RATED FOR CONTINUOUS OPERATION IN AMBIENT TEMPERATURES OF -20 DEGREES FAHRENHEIT (-30 DEGREES CELSIUS) TO +140 DEGREES FAHRENHEIT (+60 DEGREES CELSIUS).  MAIN POWER SWITCH CONTACTS SHALL BE RATED FOR 600 V AC MINIMUM.  THE TRANSFER SWITCH SUPPLIED SHALL HAVE A MINIMUM WITHSTAND AND CLOSING RATING WHEN FUSE PROTECTED OF 200,000 AMPERES. WHERE THE LINE SIDE OVER CURRENT PROTECTION IS PROVIDED BY CIRCUIT BREAKERS, THE SHORT CIRCUIT WITHSTAND AND CLOSING RATINGS SHALL BE 14,000 AMPERES RMS.  THESE RMS SYMMETRICAL FAULT CURRENT RATINGS SHALL BE THE RATING LISTED IN THE UL LISTING OR COMPONENT RECOGNITION PROCEDURES FOR THE TRANSFER SWITCH.  ALL WITHSTAND TESTS SHALL BE PERFORMED WITH THE OVER CURRENT PROTECTIVE DEVICES LOCATED EXTERNAL TO THE TRANSFER SWITCH. 2.3.  CONSTRUCTION  CONSTRUCTION 2.3.1.   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY   THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY THE TRANSFER SWITCH SHALL BE DOUBLE THROW CONSTRUCTION, POSITIVELY ELECTRICALLY AND MECHANICALLY INTERLOCKED TO PREVENT SIMULTANEOUS CLOSING AND MECHANICALLY HELD IN BOTH NORMAL AND EMERGENCY POSITIONS.  INDEPENDENT BREAK BEFORE MAKE ACTION SHALL BE USED TO POSITIVELY PREVENT DANGEROUS SOURCE TO SOURCE CONNECTIONS.  WHEN SWITCHING THE NEUTRAL, THIS ACTION PREVENTS THE OBJECTIONABLE GROUND CURRENTS AND NUISANCE GROUND FAULT TRIPPING THAT CAN RESULT FROM OVERLAPPING DESIGNS.  THE TRANSFER SWITCH SHALL BE APPROVED FOR MANUAL OPERATION.  THE ELECTRICAL OPERATING MEANS SHALL BE BY ELECTRIC SOLENOID. EVERY PORTION OF THE CONTACTOR IS TO BE POSITIVELY MECHANICALLY CONNECTED. NO CLUTCH OR FRICTION DRIVE MECHANISM IS ALLOWED, AND PARTS ARE TO BE KEPT TO A MINIMUM.  THIS TRANSFER SWITCH SHALL NOT CONTAIN INTEGRAL OVER CURRENT DEVICES IN THE MAIN POWER CIRCUIT, INCLUDING MOLDED CASE CIRCUIT BREAKERS OR FUSES. 2.3.2.   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT   THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.3.3.  THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT THE TRANSFER SWITCH ELECTRICAL ACTUATOR SHALL HAVE AN INDEPENDENT DISCONNECT MEANS TO DISABLE THE ELECTRICAL OPERATION DURING MANUAL SWITCHING.  MAXIMUM ELECTRICAL TRANSFER TIME IN EITHER DIRECTION SHALL BE 160 MILLISECONDS, EXCLUSIVE OF TIME DELAYS.  MAIN SWITCH CONTACTS SHALL BE HIGH PRESSURE SILVER ALLOY WITH ARC CHUTES AND SEPARATE ARCING CONTACTS TO RESIST BURNING AND PITTING FOR LONG LIFE OPERATION. 2.4.  CONTROLS  CONTROLS 2.4.1.   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET   ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET ALL CONTROL EQUIPMENT SHALL BE MOUNTED ON THE INSIDE OF THE CABINET DOOR IN A METAL LOCKABLE ENCLOSURE WITH TRANSPARENT SAFETY SHIELD TO PROTECT ALL SOLID STATE CIRCUIT BOARDS.  THIS WILL ALLOW FOR EASE OF SERVICE ACCESS WHEN MAIN CABINET LOCKABLE DOOR IS OPEN, BUT TO PREVENT ACCESS BY UNAUTHORIZED PERSONNEL.  CONTROL BOARDS SHALL HAVE INSTALLED COVER PLATES TO AVOID SHOCK HAZARD WHILE MAKING CONTROL ADJUSTMENTS. THE SOLID STATE VOLTAGE SENSORS AND TIME DELAY MODULES SHALL BE PLUG-IN CIRCUIT BOARDS WITH SILVER OR GOLD CONTACTS FOR EASE OF SERVICE. 2.4.2.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.3.   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE   A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE A SOLID STATE UNDER VOLTAGE SENSOR SHALL MONITOR ALL PHASES OF THE NORMAL SOURCE AND PROVIDE ADJUSTABLE RANGES FOR FIELD ADJUSTMENTS FOR SPECIFIC APPLICATION NEEDS.  PICK-UP AND DROP-OUT SETTINGS SHALL BE ADJUSTABLE FROM A MINIMUM OF 70% TO A MAXIMUM OF 95% OF NOMINAL VOLTAGE.  A UTILITY SENSING INTERFACE SHALL BE USED, STEPPING DOWN SYSTEM VOLTAGE OF 208/120 VAC 3 PHASE TO 24VAC, HELPING TO PROTECT THE PRINTED CIRCUIT BOARD FROM VOLTAGE SPIKES AND INCREASING PERSONNEL SAFETY WHEN TROUBLESHOOTING. 2.4.4.   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER   SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER SIGNAL THE ENGINE-GENERATOR SET TO START IN THE EVENT OF A POWER INTERRUPTION.  A SET OF CONTACTS SHALL CLOSE TO START THE ENGINE AND OPEN FOR ENGINE SHUTDOWN.  A SOLID STATE TIME DELAY START, ADJUSTABLE, .1 TO 10 SECONDS, SHALL DELAY THIS SIGNAL TO AVOID NUISANCE START-UPS ON MOMENTARY VOLTAGE DIPS OR POWER OUTAGES. 2.4.5.   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED   TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED TRANSFER THE LOAD TO THE ENGINE-GENERATOR SET AFTER IT REACHED PROPER VOLTAGE, ADJUSTABLE FROM 70-90% OF SYSTEM VOLTAGE, AND FREQUENCY, ADJUSTABLE FROM 80-90% OF SYSTEM FREQUENCY.  A SOLID STATE TIME DELAY, ADJUSTABLE FROM 5 SECONDS TO 3 MINUTES, SHALL DELAY THIS TRANSFER TO ALLOW THE ENGINE-GENERATOR TO WARM-UP BEFORE APPLICATION OF LOAD.  THERE SHALL BE A SWITCH TO BYPASS THIS WARM-UP TIMER WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.6.   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A   RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETRANSFER THE LOAD TO THE LINE AFTER NORMAL POWER RESTORATION.  A RETURN TO UTILITY TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL DELAY THIS TRANSFER TO AVOID SHORT TERM NORMAL POWER RESTORATION. 2.4.7.   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED   THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED THE OPERATING POWER FOR TRANSFER AND RETRANSFER SHALL BE OBTAINED FROM THE SOURCE TO WHICH THE LOAD IS BEING TRANSFERRED. CONTROLS SHALL PROVIDE AN AUTOMATIC RETRANSFER OF THE LOAD FROM EMERGENCY TO NORMAL IF THE EMERGENCY SOURCE FAILS WITH THE NORMAL SOURCE AVAILABLE. 2.4.8.   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO   SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO SIGNAL THE ENGINE-GENERATOR TO STOP AFTER THE LOAD RETRANSFERS TO NORMAL.  A SOLID STATE ENGINE COOL DOWN TIMER, ADJUSTABLE FROM 1-30 MINUTES, SHALL PERMIT THE ENGINE TO RUN UNLOADED TO COOLDOWN BEFORE SHUTDOWN.  SHOULD THE UTILITY POWER FAIL DURING THIS TIME, THE SWITCH WILL IMMEDIATELY TRANSFER BACK TO THE GENERATOR. 2.4.9.   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES,   PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, PROVIDE AN ENGINE MINIMUM RUN TIMER, ADJUSTABLE FROM 5-30 MINUTES, TO ENSURE AN ADEQUATE ENGINE RUN PERIOD. 2.4.10. THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A THE TRANSFER SWITCH SHALL HAVE A TIME DELAY NEUTRAL FEATURE TO PROVIDE A TIME DELAY, ADJUSTABLE FROM .1-10 SECONDS, DURING THE TRANSFER IN EITHER DIRECTION, DURING WHICH TIME THE LOAD IS ISOLATED FROM BOTH POWER SOURCES.  THIS ALLOWS RESIDUAL VOLTAGE COMPONENTS OF MOTORS OR OTHER INDUCTIVE LOADS (SUCH AS TRANSFORMERS) TO DECAY BEFORE COMPLETING THE SWITCHING CYCLE.  A SWITCH WILL BE PROVIDED TO BYPASS ALL TRANSITION FEATURES WHEN IMMEDIATE TRANSFER IS REQUIRED. 2.4.11. THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE THE TRANSFER SWITCH SHALL HAVE AN IN PHASE MONITOR WHICH ALLOWS THE SWITCH TO TRANSFER BETWEEN LIVE SOURCES IF THEIR VOLTAGE WAVEFORMS BECOME SYNCHRONOUS WITHIN 20 ELECTRICAL DEGREES WITHIN 10 SECONDS OF TRANSFER INITIATION SIGNAL. A SWITCH MUST BE PROVIDED TO BYPASS THIS FEATURE IF NOT REQUIRED.   2.4.12. IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST IF THE IN PHASE MONITOR WILL NOT ALLOW SUCH A TRANSFER, THE CONTROL MUST DEFAULT TO TIME DELAY NEUTRAL OPERATION.  SWITCHES WITH IN PHASE MONITORS WHICH DO NOT DEFAULT TO TIME DELAY NEUTRAL OPERATION ARE NOT ACCEPTABLE. 2.4.13. FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A FRONT MOUNTED CONTROLS SHALL INCLUDE A SELECTOR SWITCH TO PROVIDE FOR A NORMAL TEST MODE WITH FULL USE OF TIME DELAYS, FAST TEST MODE WHICH BYPASSES ALL TIME DELAYS TO ALLOW FOR TESTING THE ENTIRE SYSTEM IN LESS THAN ONE MINUTE, OR AUTOMATIC MODE TO SET THE SYSTEM FOR NORMAL OPERATION. 2.4.14.  PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN PROVIDE BRIGHT LAMPS TO INDICATE THE TRANSFER SWITCH POSITION IN EITHER UTILITY (WHITE) OR EMERGENCY (RED).  A THIRD LAMP IS NEEDED TO INDICATE STANDBY OPERATING (AMBER).  THESE LIGHTS MUST BE ENERGIZED FROM UTILITY OR THE ENGINE-GENERATOR SET. 2.4.15.  PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS PROVIDE MANUAL OPERATING HANDLE TO ALLOW FOR MANUAL TRANSFER.  THIS HANDLE MUST BE MOUNTED INSIDE THE LOCKABLE ENCLOSURE SO ACCESSIBLE ONLY BY AUTHORIZED PERSONNEL. 2.4.16.  PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER PROVIDE A MAINTENANCE DISCONNECT SWITCH TO PREVENT LOAD TRANSFER AND AUTOMATIC ENGINE START WHILE PERFORMING MAINTENANCE.  THIS SWITCH WILL ALSO BE USED FOR MANUAL TRANSFER SWITCH OPERATION. 2.4.17. PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING PROVIDE LED STATUS LIGHTS TO GIVE A VISUAL READOUT OF THE OPERATING SEQUENCE.  THIS SHALL INCLUDE UTILITY ON, ENGINE WARM-UP,  STANDBY  READY, TRANSFER TO STANDBY, IN PHASE MONITOR, TIME DELAY NEUTRAL, RETURN TO UTILITY, ENGINE COOL DOWN AND ENGINE MINIMUM RUN.  A "SIGNAL BEFORE TRANSFER" LAMP SHALL BE SUPPLIED TO OPERATE FROM OPTIONAL CIRCUITRY. 2.5.  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT  MISCELLANEOUS TRANSFER SWITCH EQUIPMENT 2.5.1.  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA  THE TRANSFER SWITCH MECHANISM AND CONTROLS ARE TO BE MOUNTED IN A NEMA 1 ENCLOSURE.

AutoCAD SHX Text
GENERAL PROVISIONS: : 1. FURNISH ALL LABOR, MATERIALS, APPARATUS, TOOLS, EQUIPMENT, TRANSPORTATION, FURNISH ALL LABOR, MATERIALS, APPARATUS, TOOLS, EQUIPMENT, TRANSPORTATION, TEMPORARY CONSTRUCTION AND SPECIAL OR OCCASIONAL SERVICES AS REQUIRED TO MAKE A COMPLETE WORKING ELECTRICAL INSTALLATION, AS SHOWN ON THE DRAWINGS OR DESCRIBED IN THESE SPECIFICATIONS. 2. STRUCTURAL MEMBERS SHALL IN NO CASE BE DRILLED, BORED OR NOTCHED IN STRUCTURAL MEMBERS SHALL IN NO CASE BE DRILLED, BORED OR NOTCHED IN SUCH A MANNER THAT WILL IMPAIR THEIR STRUCTURAL VALUE.  CUTTING OF HOLES, IF REQUIRED, SHALL BE DONE WITH CORE DRILL AND ONLY WITH THE APPROVAL OF THE ENGINEER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RETURNING ANY SURFACE FROM WHICH HE HAS REMOVED EQUIPMENT OR DEVICES TO THE CONDITION AND FINISH OF THE ADJACENT SURFACES. 3. KEEP CONDUITS, JUNCTION BOXES, AND OUTLET BOXES, AND OTHER OPENINGS KEEP CONDUITS, JUNCTION BOXES, AND OUTLET BOXES, AND OTHER OPENINGS CLOSED TO PREVENT ENTRY OF FOREIGN MATTER:  COVER FIXTURES, EQUIPMENT, AND APPARATUS AND PROTECT AGAINST DIRT, PAINT, WATER, CHEMICAL, OR MECHANICAL DAMAGE, BEFORE AND DURING CONSTRUCTION PERIOD.  RESTORE TO ORIGINAL CONDITION ANY FIXTURE, APPARATUS, OR EQUIPMENT DAMAGED PRIOR TO FINAL ACCEPTANCE, INCLUDING RESTORATION OF DAMAGED SHOP COATS OF PAINT, BEFORE FINAL ACCEPTANCE.  PROTECT BRIGHT FINISHED SURFACES AND SIMILAR ITEMS UNTIL IN SERVICE.  NO RUST OR DAMAGE WILL BE PERMITTED. 4. DRAWINGS FOR THE WORK UNDER THIS SECTION ARE DIAGRAMMATIC. THE DRAWINGS FOR THE WORK UNDER THIS SECTION ARE DIAGRAMMATIC. THE CONTRACTOR SHALL VISIT THE SITE AND DETERMINE THE LOCALE, WORKING CONDITIONS, CONFLICTING UTILITIES, AND THE CONDITIONS IN WHICH THE ELECTRICAL WORK WILL TAKE PLACE.   5. CONTRACTOR SHALL INSURE RECONNECTION OF EXISTING EQUIPMENT AND CIRCUITS CONTRACTOR SHALL INSURE RECONNECTION OF EXISTING EQUIPMENT AND CIRCUITS AFFECTED BY CONTRACT DEMOLITION WHETHER OR NOT RECONNECTION IS SPECIFICALLY SHOWN ON THE CONTRACT DOCUMENTS. 6. INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS AND TECHNICAL DATA PARTICULAR TO THE PRODUCT SPECIFIED AND/OR ACCEPTED EQUAL EXCEPT AS OTHERWISE SPECIFIED AND IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CONTRACTOR'S ASSOCIATION "STANDARD OF INSTALLATION" FOR GENERAL INSTALLATION PRACTICE. BASIC MATERIALS AND METHODS: 1. RIGID STEEL CONDUIT SHALL BE FULL WEIGHT, PIPE SIZE, FINISHED INSIDE AND RIGID STEEL CONDUIT SHALL BE FULL WEIGHT, PIPE SIZE, FINISHED INSIDE AND OUT BY HOT-DIP GALVANIZING AFTER FABRICATION, AND SHALL CONFORM WITH ANSI C80.1 AND UL.  a. USE RIGID STEEL CONDUIT FOR THE FOLLOWING LOCATIONS OR USE RIGID STEEL CONDUIT FOR THE FOLLOWING LOCATIONS OR CONDITIONS: ALL EXTERIOR APPLICATIONS, ALL CONDUITS LARGER THAN 2” TRADE DIAMETER, AND ALL CONDUITS INDOOR BELOW EIGHT (8) FEET TRADE DIAMETER, AND ALL CONDUITS INDOOR BELOW EIGHT (8) FEET ABOVE FINISHED FLOOR. b. COUPLINGS SHALL BE ELECTROPLATED STEEL. INSULATING BUSHINGS:  COUPLINGS SHALL BE ELECTROPLATED STEEL. INSULATING BUSHINGS:  THREADED POLYPROPYLENE OR THERMO-SETTING PHENOLIC RATED 150°C MINIMUM. INSULATED GROUNDING BUSHINGS:  THREADED CAST MALLEABLE IRON BODY WITH INSULATED THROAT AND STEEL "LAY-IN" GROUND LUG WITH COMPRESSION SCREW. INSULATED METALLIC BUSHINGS:  THREADED CAST MALLEABLE IRON BODY WITH PLASTIC INSULATED THROAT RATED 150°C. RUNNING THREADS ARE NOT ACCEPTABLE.  2. ELECTRICAL METALLIC TUBING (EMT) SHALL BE FORMED OF COLD ROLLED STRIP ELECTRICAL METALLIC TUBING (EMT) SHALL BE FORMED OF COLD ROLLED STRIP STEEL, AND SHALL COMPLY WITH ANSI C80.3 AND UL REQUIREMENTS.  a. EMT IS ALLOWED FOR THE FOLLOWING CONDITIONS: INTERIOR (2" AND EMT IS ALLOWED FOR THE FOLLOWING CONDITIONS: INTERIOR (2" AND SMALLER) ONLY AND ABOVE EIGHT (8) FEET FROM FINISHED FLOOR AND INTERIOR ONLY AND WHEN ENTERING A PANEL FROM ABOVE. b. COUPLINGS:  ELECTROPLATED STEEL, UL LISTED RAIN AND CONCRETE TIGHT COUPLINGS:  ELECTROPLATED STEEL, UL LISTED RAIN AND CONCRETE TIGHT THROUGH 1-1/4" TRADE SIZE.  ALL EMT FITTINGS SHALL BE COMPRESSION TYPE. CONNECTORS:  STEEL, GLAND COMPRESSION TYPE WITH INSULATED PLASTIC THROAT, 150°C TEMPERATURE RATED.  ALL EMT FITTINGS SHALL BE COMPRESSION TYPE. 3. LIQUID TIGHT FLEXIBLE METAL CONDUIT SHALL BE FABRICATED IN CONTINUOUS LIQUID TIGHT FLEXIBLE METAL CONDUIT SHALL BE FABRICATED IN CONTINUOUS LENGTHS FROM GALVANIZED STEEL STRIP, SPIRALLY WOUND.  FLEXIBLE CONDUIT, EXCEPT WHERE INSTALLED IN CONCEALED DRY LOCATIONS, SHALL BE LIQUID TIGHT WITH PLASTIC JACKET EXTRUDED OVER THE OUTER ZINC COATING.  NO ALUMINUM SUBSTITUTE WILL BE ACCEPTED. a. USE LIQUIDTIGHT FOR THE FOLLOWING CONDITIONS: IN DAMP AND WET USE LIQUIDTIGHT FOR THE FOLLOWING CONDITIONS: IN DAMP AND WET LOCATIONS FOR CONNECTIONS TO MOTORS, TRANSFORMERS, VIBRATING EQUIPMENT AND MACHINERY AND FOR CONNECTIONS TO ALL PUMP MOTORS, FLOW SWITCHES, AND SIMILAR DEVICES.  b. CONNECTORS SHALL BE THE SCREW CLAMP ON SCREW-IN (JAKE) VARIETY CONNECTORS SHALL BE THE SCREW CLAMP ON SCREW-IN (JAKE) VARIETY WITH CAST MALLEABLE IRON BODIES AND THREADED MALE HUBS WITH INSULATED THROAT OR INSULATED BUSHINGS.  SET SCREW TYPE CONNECTORS ARE NOT ACCEPTABLE.  LIQUID TIGHT FITTINGS SHALL BE OF CADMIUM PLATED CAST MALLEABLE IRON, WITH INSULATED THROAT.  4. LOW VOLTAGE WIRING SHALL BE INSTALLED IN CONDUIT, MINIMUM 3/4" TRADE LOW VOLTAGE WIRING SHALL BE INSTALLED IN CONDUIT, MINIMUM 3/4" TRADE DIAMETER. 5. CONDUITS SHALL BE TIGHTLY COVERED AND WELL PROTECTED DURING CONDUITS SHALL BE TIGHTLY COVERED AND WELL PROTECTED DURING CONSTRUCTION USING METALLIC BUSHINGS AND BUSHING "PENNIES" TO SEAL OPEN ENDS. IN MAKING JOINTS IN RIGID STEEL CONDUIT, REAM CONDUIT SMOOTH AFTER CUTTING AND THREADING. CLEAN ANY CONDUIT IN WHICH MOISTURE OR ANY FOREIGN MATTER HAS COLLECTED BEFORE PULLING IN CONDUCTORS. PAINT ALL FIELD THREADED JOINTS TO PREVENT CORROSION. 6. CONDUIT SYSTEMS SHALL BE ELECTRICALLY CONTINUOUS THROUGHOUT.  INSTALL CONDUIT SYSTEMS SHALL BE ELECTRICALLY CONTINUOUS THROUGHOUT.  INSTALL CODE SIZE, UNINSULATED, COPPER GROUNDING CONDUCTORS IN ALL CONDUIT RUNS, GROUNDING CONDUCTOR SHALL BE BONDED TO CONDUIT, EQUIPMENT FRAMES AND PROPERLY GROUNDED. 7. LOW VOLTAGE CONDUIT SHALL BE GROUPED SEPARATELY AND LABELED EVERY 10 LOW VOLTAGE CONDUIT SHALL BE GROUPED SEPARATELY AND LABELED EVERY 10 FT INTERVAL AS TO SYSTEM (I.E. FIRE, CONTROL, ETC) 8. EXPOSED CONDUIT SHALL BE RUN PARALLEL OR AT RIGHT ANGLES TO THE EXPOSED CONDUIT SHALL BE RUN PARALLEL OR AT RIGHT ANGLES TO THE CENTERLINES OF THE COLUMNS AND BEAMS. CONDUITS SHALL NOT BE PLACED CLOSER THAN 12 INCHES FROM A PARALLEL HOT WATER OR STEAM LINE OR THREE INCHES FROM SUCH LINES CROSSING PERPENDICULAR TO THE RUNS. IN LONG RUNS OF CONDUIT, PROVIDE SUFFICIENT PULL BOXES PER NEC INSIDE BUILDINGS TO FACILITATE PULLING WIRES AND CABLES.  SUPPORT PULL BOXES FROM STRUCTURE INDEPENDENT OF CONDUIT SUPPORTS.  THESE PULL BOXES ARE NOT SHOWN ON THE PLANS. 9. ALL RACEWAY SYSTEMS SHALL BE SECURED TO BUILDING STRUCTURES USING ALL RACEWAY SYSTEMS SHALL BE SECURED TO BUILDING STRUCTURES USING SPECIFIED FASTENERS, CLAMPS AND HANGERS SPACED ACCORDING TO CODE. SUPPORT SINGLE RUNS OF CONDUIT USING TWO HOLE PIPE STRAPS.  WHERE RUN HORIZONTALLY ON WALLS IN DAMP OR WET LOCATIONS, INSTALL "CLAMP BLOCKS" TO SPACE CONDUIT OFF THE SURFACE. MULTIPLE CONDUIT RUNS SHALL BE SUPPORTED USING "TRAPEZE" HANGERS FABRICATED FROM 3/8 INCH DIAMETER, THREADED STEEL RODS SECURED TO BUILDING STRUCTURES.  FASTEN CONDUIT TO CONSTRUCTION CHANNEL WITH STANDARD TWO HOLE PIPE CLAMPS.  PROVIDE LATERAL SEISMIC BRACING FOR HANGERS.  10. LOCATE AND INSTALL ANCHORS, FASTENERS, AND SUPPORTS IN ACCORDANCE WITH LOCATE AND INSTALL ANCHORS, FASTENERS, AND SUPPORTS IN ACCORDANCE WITH NECA "STANDARD OF INSTALLATION". DO NOT FASTEN SUPPORTS TO PIPES, DUCTS, MECHANICAL EQUIPMENT, OR CONDUIT. DO NOT DRILL OR CUT STRUCTURAL MEMBERS. RIGIDLY WELD SUPPORT MEMBERS OR USE HEXAGON-HEAD BOLTS TO PRESENT NEAT APPEARANCE WITH ADEQUATE STRENGTH AND RIGIDITY.  USE SPRING LOCK WASHERS UNDER ALL NUTS. 11. RACEWAYS SHALL BE JOINED USING SPECIFIED COUPLINGS OR TRANSITION RACEWAYS SHALL BE JOINED USING SPECIFIED COUPLINGS OR TRANSITION COUPLINGS WHERE DISSIMILAR RACEWAY SYSTEMS ARE JOINED. RIGID CONDUIT CONNECTION TO ENCLOSURES SHALL BE MADE BY MYERS TYPE GROUNDING HUBS ONLY.  EMT CONNECTIONS TO ENCLOSURES SHALL BE MADE WITH COMPRESSION CONNECTOR WITH GROUNDING LOCK-NUTS OR BUSHINGS. INSTALL CABLE SEALING BUSHINGS OR CAULK CONDUIT TERMINATIONS IN ALL GRADE LEVEL OR BELOW GRADE EXTERIOR PULL, JUNCTION OR OUTLET BOXES. 12. FURNISH AND INSTALL METAL SLEEVES FOR ALL EXPOSED INTERIOR CONDUIT RUNS FURNISH AND INSTALL METAL SLEEVES FOR ALL EXPOSED INTERIOR CONDUIT RUNS PASSING THROUGH CONCRETE FLOORS OR WALLS.  FOLLOWING CONDUIT INSTALLATION, SEAL ALL PENETRATIONS USING NON-IRON BEARING, CHLORIDE FREE, NON-SHRINKING, DRY-PACK, GROUTING COMPOUND. 13. CONDUITS PENETRATING RATED WALLS, FLOORS, ETC. SHALL BE FIREPROOFED. CONDUITS PENETRATING RATED WALLS, FLOORS, ETC. SHALL BE FIREPROOFED. 14. FOR EXISTING CONDUITS THAT WILL BE REUSED, PULL OUT EXISTING CONDUCTORS FOR EXISTING CONDUITS THAT WILL BE REUSED, PULL OUT EXISTING CONDUCTORS AND COMPLETELY AND THOROUGHLY SWAB RACEWAY BEFORE INSTALLING WIRE.  USE 50/50 SOLUTION OF SIMPLE GREEN.  USE CO2 TO BLOW WATER AND SOAP INTO CONDUIT - LET SOAK TO BREAK UP DRIED OUT PULLING COMPOUNDS, THEN PULL CONDUCTORS.  PULL ONE CONDUCTOR AT A TIME IF WILL NOT PULL ALL OUT TOGETHER. 15. CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE. ALL WIRE AND CABLE CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE. ALL WIRE AND CABLE SHALL BE INSULATED, COPPER CONDUCTORS, SOFT DRAWN ANNEALED COPPER WIRE 98% CONDUCTIVITY, BEARING THE UL LABEL.  16. WIRE AND CABLE, 0 TO 600 VOLT SHALL BE NEC TYPE THWN, OR TYPE XHHW WIRE AND CABLE, 0 TO 600 VOLT SHALL BE NEC TYPE THWN, OR TYPE XHHW FOR FEEDERS AND BRANCH CIRCUITS IN WET OR DRY LOCATIONS.  NEC TYPE THHN FOR BRANCH CIRCUITS IN DRY LOCATIONS. MINIMUM CONDUCTOR SIZE:  AWG NO. 12 FOR ALL POWER AND LIGHTING BRANCH CIRCUITS.  AWG NO. 14 FOR ALL SIGNAL AND CONTROL CIRCUITS. 17. COLOR CODING:  SYSTEM CONDUCTORS SHALL BE IDENTIFIED AS TO VOLTAGE AND COLOR CODING:  SYSTEM CONDUCTORS SHALL BE IDENTIFIED AS TO VOLTAGE AND PHASE CONNECTIONS BY MEANS OF COLOR IMPREGNATED INSULATION OR APPROVED COLORED MARKING TAPE AS FOLLOWS:  a. 120/240 VOLT, SINGLE PHASE, 3 WIRE SYSTEM. PHASE A - BLACK, PHASE B 120/240 VOLT, SINGLE PHASE, 3 WIRE SYSTEM. PHASE A - BLACK, PHASE B - RED, PHASE C - ORANGE FOR HIGH LEG (208V TO NEUTRAL), NEUTRAL - WHITE, GROUND  - GREEN.  b. 120/208 VOLT, 3 PHASE, 4 WIRE SYSTEMS. PHASE A - BLACK, PHASE B - 120/208 VOLT, 3 PHASE, 4 WIRE SYSTEMS. PHASE A - BLACK, PHASE B - RED, PHASE C - BLUE, NEUTRAL - WHITE, GROUND  - GREEN  c. 277/480 VOLT, 3 PHASE, 4 WIRE SYSTEM. PHASE A - BROWN, PHASE B - 277/480 VOLT, 3 PHASE, 4 WIRE SYSTEM. PHASE A - BROWN, PHASE B - ORANGE, PHASE C - YELLOW, NEUTRAL - GREY, GROUND  - GREEN 18. U.L. APPROVED NON-PETROLEUM BASE AND INSULATING TYPE PULLING COMPOUND U.L. APPROVED NON-PETROLEUM BASE AND INSULATING TYPE PULLING COMPOUND SHALL BE USED AS NEEDED. ALL CABLES SHALL BE INSTALLED AND TESTED IN ACCORDANCE WITH MANUFACTURER'S REQUIREMENTS AND WARRANTY. BLOCK AND TACKLE, POWER DRIVEN WINCH OR OTHER MECHANICAL MEANS SHALL NOT BE USED IN PULLING CONDUCTORS OF SIZE SMALLER THAN AWG # 1. 19. SPLICING AND TERMINATING SHALL BE IN ACCORDANCE WITH CABLE SPLICING AND TERMINATING SHALL BE IN ACCORDANCE WITH CABLE MANUFACTURER'S PUBLISHED PROCEDURES. MAKE UP ALL SPLICES IN OUTLET BOXES WITH CONNECTORS AS SPECIFIED HEREIN WITH SEPARATE TAILS OF CORRECT COLOR TO BE MADE UP TO SPLICE.  PROVIDE AT LEAST SIX (6) INCHES OF TAILS PACKED IN BOX AFTER SPLICE IS MADE UP. ALL WIRE AND CABLE IN PANELS, CONTROL CENTERS AND EQUIPMENT ENCLOSURES SHALL BE BUNDLED AND CLAMPED. ENCAPSULATE SPLICES IN EXTERIOR OUTLET, JUNCTION AND PULL BOXES USING INSULATING RESIN KITS.  ALL SPLICES FOR EXTERIOR EQUIPMENT IN PUMP ROOMS SHALL BE MADE UP WATERTIGHT.  20. ROUTE WIRE AND CABLE AS REQUIRED TO MEET PROJECT CONDITIONS. WIRE AND ROUTE WIRE AND CABLE AS REQUIRED TO MEET PROJECT CONDITIONS. WIRE AND CABLE ROUTING INDICATED IS APPROXIMATE UNLESS DIMENSIONED. WHERE WIRE AND CABLE DESTINATION IS INDICATED AND ROUTING IS NOT SHOWN, DETERMINE EXACT ROUTING AND LENGTHS REQUIRED. INCLUDE WIRE AND CABLE OF LENGTHS REQUIRED TO INSTALL CONNECTED DEVICES WITHIN 10 FT OF LOCATION SHOWN.  21. PROTECT EXPOSED CABLE FROM DAMAGE. SUPPORT CABLES ABOVE ACCESSIBLE PROTECT EXPOSED CABLE FROM DAMAGE. SUPPORT CABLES ABOVE ACCESSIBLE CEILING, USING SPRING METAL CLIPS OR METAL CABLE TIES TO SUPPORT CABLES FROM STRUCTURE OR CEILING SUSPENSION SYSTEM.  DO NOT REST CABLE ON CEILING PANELS. USE SUITABLE CABLE FITTINGS AND CONNECTORS. CLEAN CONDUCTOR SURFACES BEFORE INSTALLING LUGS AND CONNECTORS. MAKE SPLICES, TAPS, AND TERMINATIONS TO CARRY FULL AMPACITY OF CONDUCTORS WITH NO PERCEPTIBLE TEMPERATURE RISE. USE SUITABLE REDUCING CONNECTORS OR MECHANICAL CONNECTOR ADAPTORS FOR CONNECTING ALUMINUM CONDUCTORS TO COPPER CONDUCTORS. USE SPLIT BOLT CONNECTORS FOR COPPER CONDUCTOR SPLICES AND TAPS, 6 AWG AND LARGER.  TAPE UNINSULATED CONDUCTORS AND CONNECTOR WITH ELECTRICAL TAPE TO 150 PERCENT OF INSULATION RATING OF CONDUCTOR. USE SOLDERLESS PRESSURE CONNECTORS WITH INSULATING COVERS FOR COPPER CONDUCTOR SPLICES AND TAPS, 8 AWG AND SMALLER. USE INSULATED SPRING WIRE CONNECTORS WITH PLASTIC CAPS FOR COPPER CONDUCTOR SPLICES AND TAPS, 10 AWG AND SMALLER. 22. MAKE ELECTRICAL CONNECTIONS IN ACCORDANCE WITH EQUIPMENT MANUFACTURER'S MAKE ELECTRICAL CONNECTIONS IN ACCORDANCE WITH EQUIPMENT MANUFACTURER'S INSTRUCTIONS. FOR CONDUIT CONNECTIONS TO EQUIPMENT USE FLEXIBLE CONDUIT.  USE LIQUIDTIGHT FLEXIBLE CONDUIT WITH WATERTIGHT CONNECTORS IN DAMP OR WET LOCATIONS. CONNECT HEAT PRODUCING EQUIPMENT USING WIRE AND CABLE WITH INSULATION SUITABLE FOR TEMPERATURES ENCOUNTERED. 23. INSTALL SUITABLE STRAIN-RELIEF CLAMPS AND FITTINGS FOR CORD CONNECTIONS INSTALL SUITABLE STRAIN-RELIEF CLAMPS AND FITTINGS FOR CORD CONNECTIONS AT OUTLET BOXES AND EQUIPMENT CONNECTION BOXES. INSTALL DISCONNECT SWITCHES, CONTROLLERS, CONTROL STATIONS, AND CONTROL DEVICES TO COMPLETE EQUIPMENT WIRING REQUIREMENTS. INSTALL TERMINAL BLOCK JUMPERS TO COMPLETE EQUIPMENT WIRING REQUIREMENTS. INSTALL INTERCONNECTING CONDUIT AND WIRING BETWEEN DEVICES AND EQUIPMENT TO COMPLETE EQUIPMENT WIRING REQUIREMENTS. 24. INSTALL JUNCTION OR PULLBOXES WHERE REQUIRED TO LIMIT BENDS IN CONDUIT INSTALL JUNCTION OR PULLBOXES WHERE REQUIRED TO LIMIT BENDS IN CONDUIT RUNS TO NOT MORE THAN 360 DEGREES OR WHERE PULLING TENSION ACHIEVED WOULD EXCEED THE MAXIMUM ALLOWABLE FOR THE CABLE TO BE INSTALLED.  CONSULT WIRE AND CABLE MANUFACTURER.  25. SECURELY FASTEN DEVICES INTO BOXES AND ATTACH APPROPRIATE COVER PLATES. SECURELY FASTEN DEVICES INTO BOXES AND ATTACH APPROPRIATE COVER PLATES. CAULK AROUND EDGES OR OUTDOOR DEVICE PLATES AND BOXES WHEN ROUGH WALL SURFACES PREVENT RAINTIGHT SEAL.  USE CAULKING MATERIALS APPROVED BY ENGINEER.  FIREPROOF AROUND OPENING OF DEVICES LOCATED OR PENETRATING FIRERATED CONSTRUCTION ASSEMBLIES. FIREPROOF AROUND OPENING OF DEVICES LOCATED OR PENETRATING FIRERATED CONSTRUCTION ASSEMBLIES. 26. FURNISH AND INSTALL ENGRAVED LEGEND OF EACH SWITCH THAT CONTROLS FURNISH AND INSTALL ENGRAVED LEGEND OF EACH SWITCH THAT CONTROLS EXHAUST FANS, MOTORS, EQUIPMENT SYSTEMS, ETC. NOT LOCATED WITHIN SIGHT OF THE CONTROLLING SWITCH. 27. MOUNT RECEPTACLES VERTICALLY WITH U-SHAPED GROUND POSITION, GROUND PIN MOUNT RECEPTACLES VERTICALLY WITH U-SHAPED GROUND POSITION, GROUND PIN SHALL BE FACING DOWN. DO NOT COMBINE GFCI PROTECTED CIRCUITS WITH OTHER CIRCUITS IN THE SAME RACEWAY. LIMIT NUMBER OF GFI PROTECT CIRCUITS IN ANY ONE RACEWAY TO A MAXIMUM OF ONE (1) CIRCUIT.  28. FUSES SHALL BE INSTALLED AND SIZED AS NOTED ON PLANS AND AS REQUIRED FUSES SHALL BE INSTALLED AND SIZED AS NOTED ON PLANS AND AS REQUIRED PER MANUFACTURER. BE SURE TO OBSERVE MAXIMUM BRANCH CIRCUIT FUSE SIZE LABELS.  29. GROUND NON-CURRENT CARRYING METAL PARTS OF ELECTRICAL EQUIPMENT GROUND NON-CURRENT CARRYING METAL PARTS OF ELECTRICAL EQUIPMENT ENCLOSURES, FRAMES, CONDUCTOR RACEWAYS OR CABLE TRAYS TO PROVIDE A LOW IMPEDANCE PATH FOR LINE-TO-GROUND FAULT CURRENT AND TO BOND ALL NON-CURRENT CARRYING METAL PARTS TOGETHER.  INSTALL A GROUND CONDUCTOR IN EACH RACEWAY SYSTEM IN ADDITION TO CONDUCTORS SHOWN.  EQUIPMENT GROUND CONDUCTOR SHALL BE ELECTRICALLY AND MECHANICALLY CONTINUOUS FROM THE ELECTRICAL CIRCUIT SOURCE TO THE EQUIPMENT TO BE GROUNDED.  SIZE GROUND CONDUCTORS PER NEC 250 UNLESS LARGER CONDUCTORS ARE SHOWN ON THE DRAWINGS. MOTORS SHALL BE CONNECTED TO EQUIPMENT GROUND CONDUCTORS WITH A CONDUIT GROUNDING BUSHING AND WITH A BOLTED SOLDERLESS LUG CONNECTION ON THE METAL FRAME. 30. GROUNDING CONDUCTORS SHALL BE IDENTIFIED WITH GREEN INSULATION, EXCEPT GROUNDING CONDUCTORS SHALL BE IDENTIFIED WITH GREEN INSULATION, EXCEPT WHERE A BARE GROUND CONDUCTOR IS SPECIFIED. MEASURE GROUND RESISTANCE OF GROUNDING TERMINAL AT EQUIPMENT, SHALL BE 5 OHMS OR LESS. 31. INSTALL RACEWAY COUPLINGS, FITTINGS AND TERMINATIONS SECURE AND TIGHT TO INSTALL RACEWAY COUPLINGS, FITTINGS AND TERMINATIONS SECURE AND TIGHT TO INSURE GOOD GROUND CONTINUITY.  PROVIDE INSULATED GROUNDING BUSHING AND BONDING JUMPER WHERE METAL RACEWAY IS NOT DIRECTLY ATTACHED TO EQUIPMENT METAL ENCLOSURE AND AT CONCENTRIC KNOCK-OUTS. 32. CONDUIT TERMINATING IN CONCENTRIC KNOCKOUTS AT PANELBOARDS, CABINETS CONDUIT TERMINATING IN CONCENTRIC KNOCKOUTS AT PANELBOARDS, CABINETS AND GUTTERS SHALL HAVE INSULATED GROUNDING BUSHINGS AND BONDING JUMPERS INSTALLED INTERCONNECTING ALL SUCH CONDUITS AND THE PANELBOARD CABINET, GUTTER, ETC. 33. PANELBOARDS SHALL HAVE COPPER BUSSING, COPPER GROUND BAR AND PANELBOARDS SHALL HAVE COPPER BUSSING, COPPER GROUND BAR AND DOOR-IN-DOOR TRIM. TESTING: 1. AT COMPLETION OF JOB, CHECK VOLTAGE AT SEVERAL POINTS OF UTILIZATION ON AT COMPLETION OF JOB, CHECK VOLTAGE AT SEVERAL POINTS OF UTILIZATION ON THE SYSTEM WHICH HAS BEEN INSTALLED UNDER THIS CONTRACT.  DURING TEST, ENERGIZE ALL LOADS INSTALLED.  MEASURE 3-PHASE VOLTAGES AND NOTE PERCENTAGE DIFFERENCES. 2. CONTRACTOR SHALL PERFORM TESTS AS SPECIFIED TO PROVE INSTALLATION IS IN CONTRACTOR SHALL PERFORM TESTS AS SPECIFIED TO PROVE INSTALLATION IS IN ACCORDANCE WITH CONTRACT REQUIREMENTS.  TESTS SHALL BE CONDUCTED DURING THE CONSTRUCTION PERIOD AND AT COMPLETION TO DETERMINE CONFORMITY WITH APPLICABLE CODES AND WITH THESE SPECIFICATIONS.  TESTS, IN ADDITION TO SPECIFIC SYSTEM TEST DESCRIBED ELSEWHERE, SHALL INCLUDE: PERFORM TESTING AS DESCRIBED IN NETA ATS. INCLUDE TESTING OF  MOTORS FOR CORRECT OPERATION AND ROTATION. ANY PRODUCTS WHICH FAIL DURING THE TESTS OR ARE RULED UNSATISFACTORY BY THE ENGINEER SHALL BE REPLACED, REPAIRED, OR CORRECTED AS PRESCRIBED BY THE ENGINEER AT THE EXPENSE OF THE CONTRACTOR.  TESTS SHALL BE  PERFORMED AFTER REPAIRS, REPLACEMENTS, OR CORRECTIONS UNTIL  SATISFACTORY PERFORMANCE IS DEMONSTRATED.
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GENERAL PROVISIONS: : 1. FURNISH ALL LABOR, MATERIALS, APPARATUS, TOOLS, EQUIPMENT, TRANSPORTATION, FURNISH ALL LABOR, MATERIALS, APPARATUS, TOOLS, EQUIPMENT, TRANSPORTATION, TEMPORARY CONSTRUCTION AND SPECIAL OR OCCASIONAL SERVICES AS REQUIRED TO MAKE A COMPLETE WORKING ELECTRICAL INSTALLATION, AS SHOWN ON THE DRAWINGS OR DESCRIBED IN THESE SPECIFICATIONS. 2. STRUCTURAL MEMBERS SHALL IN NO CASE BE DRILLED, BORED OR NOTCHED IN STRUCTURAL MEMBERS SHALL IN NO CASE BE DRILLED, BORED OR NOTCHED IN SUCH A MANNER THAT WILL IMPAIR THEIR STRUCTURAL VALUE.  CUTTING OF HOLES, IF REQUIRED, SHALL BE DONE WITH CORE DRILL AND ONLY WITH THE APPROVAL OF THE ENGINEER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RETURNING ANY SURFACE FROM WHICH HE HAS REMOVED EQUIPMENT OR DEVICES TO THE CONDITION AND FINISH OF THE ADJACENT SURFACES. 3. KEEP CONDUITS, JUNCTION BOXES, AND OUTLET BOXES, AND OTHER OPENINGS KEEP CONDUITS, JUNCTION BOXES, AND OUTLET BOXES, AND OTHER OPENINGS CLOSED TO PREVENT ENTRY OF FOREIGN MATTER:  COVER FIXTURES, EQUIPMENT, AND APPARATUS AND PROTECT AGAINST DIRT, PAINT, WATER, CHEMICAL, OR MECHANICAL DAMAGE, BEFORE AND DURING CONSTRUCTION PERIOD.  RESTORE TO ORIGINAL CONDITION ANY FIXTURE, APPARATUS, OR EQUIPMENT DAMAGED PRIOR TO FINAL ACCEPTANCE, INCLUDING RESTORATION OF DAMAGED SHOP COATS OF PAINT, BEFORE FINAL ACCEPTANCE.  PROTECT BRIGHT FINISHED SURFACES AND SIMILAR ITEMS UNTIL IN SERVICE.  NO RUST OR DAMAGE WILL BE PERMITTED. 4. DRAWINGS FOR THE WORK UNDER THIS SECTION ARE DIAGRAMMATIC. THE DRAWINGS FOR THE WORK UNDER THIS SECTION ARE DIAGRAMMATIC. THE CONTRACTOR SHALL VISIT THE SITE AND DETERMINE THE LOCALE, WORKING CONDITIONS, CONFLICTING UTILITIES, AND THE CONDITIONS IN WHICH THE ELECTRICAL WORK WILL TAKE PLACE.   5. CONTRACTOR SHALL INSURE RECONNECTION OF EXISTING EQUIPMENT AND CIRCUITS CONTRACTOR SHALL INSURE RECONNECTION OF EXISTING EQUIPMENT AND CIRCUITS AFFECTED BY CONTRACT DEMOLITION WHETHER OR NOT RECONNECTION IS SPECIFICALLY SHOWN ON THE CONTRACT DOCUMENTS. 6. INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS AND TECHNICAL DATA PARTICULAR TO THE PRODUCT SPECIFIED AND/OR ACCEPTED EQUAL EXCEPT AS OTHERWISE SPECIFIED AND IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CONTRACTOR'S ASSOCIATION "STANDARD OF INSTALLATION" FOR GENERAL INSTALLATION PRACTICE. BASIC MATERIALS AND METHODS: 1. RIGID STEEL CONDUIT SHALL BE FULL WEIGHT, PIPE SIZE, FINISHED INSIDE AND RIGID STEEL CONDUIT SHALL BE FULL WEIGHT, PIPE SIZE, FINISHED INSIDE AND OUT BY HOT-DIP GALVANIZING AFTER FABRICATION, AND SHALL CONFORM WITH ANSI C80.1 AND UL.  a. USE RIGID STEEL CONDUIT FOR THE FOLLOWING LOCATIONS OR USE RIGID STEEL CONDUIT FOR THE FOLLOWING LOCATIONS OR CONDITIONS: ALL EXTERIOR APPLICATIONS, ALL CONDUITS LARGER THAN 2” TRADE DIAMETER, AND ALL CONDUITS INDOOR BELOW EIGHT (8) FEET TRADE DIAMETER, AND ALL CONDUITS INDOOR BELOW EIGHT (8) FEET ABOVE FINISHED FLOOR. b. COUPLINGS SHALL BE ELECTROPLATED STEEL. INSULATING BUSHINGS:  COUPLINGS SHALL BE ELECTROPLATED STEEL. INSULATING BUSHINGS:  THREADED POLYPROPYLENE OR THERMO-SETTING PHENOLIC RATED 150°C MINIMUM. INSULATED GROUNDING BUSHINGS:  THREADED CAST MALLEABLE IRON BODY WITH INSULATED THROAT AND STEEL "LAY-IN" GROUND LUG WITH COMPRESSION SCREW. INSULATED METALLIC BUSHINGS:  THREADED CAST MALLEABLE IRON BODY WITH PLASTIC INSULATED THROAT RATED 150°C. RUNNING THREADS ARE NOT ACCEPTABLE.  2. ELECTRICAL METALLIC TUBING (EMT) SHALL BE FORMED OF COLD ROLLED STRIP ELECTRICAL METALLIC TUBING (EMT) SHALL BE FORMED OF COLD ROLLED STRIP STEEL, AND SHALL COMPLY WITH ANSI C80.3 AND UL REQUIREMENTS.  a. EMT IS ALLOWED FOR THE FOLLOWING CONDITIONS: INTERIOR (2" AND EMT IS ALLOWED FOR THE FOLLOWING CONDITIONS: INTERIOR (2" AND SMALLER) ONLY AND ABOVE EIGHT (8) FEET FROM FINISHED FLOOR AND INTERIOR ONLY AND WHEN ENTERING A PANEL FROM ABOVE. b. COUPLINGS:  ELECTROPLATED STEEL, UL LISTED RAIN AND CONCRETE TIGHT COUPLINGS:  ELECTROPLATED STEEL, UL LISTED RAIN AND CONCRETE TIGHT THROUGH 1-1/4" TRADE SIZE.  ALL EMT FITTINGS SHALL BE COMPRESSION TYPE. CONNECTORS:  STEEL, GLAND COMPRESSION TYPE WITH INSULATED PLASTIC THROAT, 150°C TEMPERATURE RATED.  ALL EMT FITTINGS SHALL BE COMPRESSION TYPE. 3. LIQUID TIGHT FLEXIBLE METAL CONDUIT SHALL BE FABRICATED IN CONTINUOUS LIQUID TIGHT FLEXIBLE METAL CONDUIT SHALL BE FABRICATED IN CONTINUOUS LENGTHS FROM GALVANIZED STEEL STRIP, SPIRALLY WOUND.  FLEXIBLE CONDUIT, EXCEPT WHERE INSTALLED IN CONCEALED DRY LOCATIONS, SHALL BE LIQUID TIGHT WITH PLASTIC JACKET EXTRUDED OVER THE OUTER ZINC COATING.  NO ALUMINUM SUBSTITUTE WILL BE ACCEPTED. a. USE LIQUIDTIGHT FOR THE FOLLOWING CONDITIONS: IN DAMP AND WET USE LIQUIDTIGHT FOR THE FOLLOWING CONDITIONS: IN DAMP AND WET LOCATIONS FOR CONNECTIONS TO MOTORS, TRANSFORMERS, VIBRATING EQUIPMENT AND MACHINERY AND FOR CONNECTIONS TO ALL PUMP MOTORS, FLOW SWITCHES, AND SIMILAR DEVICES.  b. CONNECTORS SHALL BE THE SCREW CLAMP ON SCREW-IN (JAKE) VARIETY CONNECTORS SHALL BE THE SCREW CLAMP ON SCREW-IN (JAKE) VARIETY WITH CAST MALLEABLE IRON BODIES AND THREADED MALE HUBS WITH INSULATED THROAT OR INSULATED BUSHINGS.  SET SCREW TYPE CONNECTORS ARE NOT ACCEPTABLE.  LIQUID TIGHT FITTINGS SHALL BE OF CADMIUM PLATED CAST MALLEABLE IRON, WITH INSULATED THROAT.  4. LOW VOLTAGE WIRING SHALL BE INSTALLED IN CONDUIT, MINIMUM 3/4" TRADE LOW VOLTAGE WIRING SHALL BE INSTALLED IN CONDUIT, MINIMUM 3/4" TRADE DIAMETER. 5. CONDUITS SHALL BE TIGHTLY COVERED AND WELL PROTECTED DURING CONDUITS SHALL BE TIGHTLY COVERED AND WELL PROTECTED DURING CONSTRUCTION USING METALLIC BUSHINGS AND BUSHING "PENNIES" TO SEAL OPEN ENDS. IN MAKING JOINTS IN RIGID STEEL CONDUIT, REAM CONDUIT SMOOTH AFTER CUTTING AND THREADING. CLEAN ANY CONDUIT IN WHICH MOISTURE OR ANY FOREIGN MATTER HAS COLLECTED BEFORE PULLING IN CONDUCTORS. PAINT ALL FIELD THREADED JOINTS TO PREVENT CORROSION. 6. CONDUIT SYSTEMS SHALL BE ELECTRICALLY CONTINUOUS THROUGHOUT.  INSTALL CONDUIT SYSTEMS SHALL BE ELECTRICALLY CONTINUOUS THROUGHOUT.  INSTALL CODE SIZE, UNINSULATED, COPPER GROUNDING CONDUCTORS IN ALL CONDUIT RUNS, GROUNDING CONDUCTOR SHALL BE BONDED TO CONDUIT, EQUIPMENT FRAMES AND PROPERLY GROUNDED. 7. LOW VOLTAGE CONDUIT SHALL BE GROUPED SEPARATELY AND LABELED EVERY 10 LOW VOLTAGE CONDUIT SHALL BE GROUPED SEPARATELY AND LABELED EVERY 10 FT INTERVAL AS TO SYSTEM (I.E. FIRE, CONTROL, ETC) 8. EXPOSED CONDUIT SHALL BE RUN PARALLEL OR AT RIGHT ANGLES TO THE EXPOSED CONDUIT SHALL BE RUN PARALLEL OR AT RIGHT ANGLES TO THE CENTERLINES OF THE COLUMNS AND BEAMS. CONDUITS SHALL NOT BE PLACED CLOSER THAN 12 INCHES FROM A PARALLEL HOT WATER OR STEAM LINE OR THREE INCHES FROM SUCH LINES CROSSING PERPENDICULAR TO THE RUNS. IN LONG RUNS OF CONDUIT, PROVIDE SUFFICIENT PULL BOXES PER NEC INSIDE BUILDINGS TO FACILITATE PULLING WIRES AND CABLES.  SUPPORT PULL BOXES FROM STRUCTURE INDEPENDENT OF CONDUIT SUPPORTS.  THESE PULL BOXES ARE NOT SHOWN ON THE PLANS. 9. ALL RACEWAY SYSTEMS SHALL BE SECURED TO BUILDING STRUCTURES USING ALL RACEWAY SYSTEMS SHALL BE SECURED TO BUILDING STRUCTURES USING SPECIFIED FASTENERS, CLAMPS AND HANGERS SPACED ACCORDING TO CODE. SUPPORT SINGLE RUNS OF CONDUIT USING TWO HOLE PIPE STRAPS.  WHERE RUN HORIZONTALLY ON WALLS IN DAMP OR WET LOCATIONS, INSTALL "CLAMP BLOCKS" TO SPACE CONDUIT OFF THE SURFACE. MULTIPLE CONDUIT RUNS SHALL BE SUPPORTED USING "TRAPEZE" HANGERS FABRICATED FROM 3/8 INCH DIAMETER, THREADED STEEL RODS SECURED TO BUILDING STRUCTURES.  FASTEN CONDUIT TO CONSTRUCTION CHANNEL WITH STANDARD TWO HOLE PIPE CLAMPS.  PROVIDE LATERAL SEISMIC BRACING FOR HANGERS.  10. LOCATE AND INSTALL ANCHORS, FASTENERS, AND SUPPORTS IN ACCORDANCE WITH LOCATE AND INSTALL ANCHORS, FASTENERS, AND SUPPORTS IN ACCORDANCE WITH NECA "STANDARD OF INSTALLATION". DO NOT FASTEN SUPPORTS TO PIPES, DUCTS, MECHANICAL EQUIPMENT, OR CONDUIT. DO NOT DRILL OR CUT STRUCTURAL MEMBERS. RIGIDLY WELD SUPPORT MEMBERS OR USE HEXAGON-HEAD BOLTS TO PRESENT NEAT APPEARANCE WITH ADEQUATE STRENGTH AND RIGIDITY.  USE SPRING LOCK WASHERS UNDER ALL NUTS. 11. RACEWAYS SHALL BE JOINED USING SPECIFIED COUPLINGS OR TRANSITION RACEWAYS SHALL BE JOINED USING SPECIFIED COUPLINGS OR TRANSITION COUPLINGS WHERE DISSIMILAR RACEWAY SYSTEMS ARE JOINED. RIGID CONDUIT CONNECTION TO ENCLOSURES SHALL BE MADE BY MYERS TYPE GROUNDING HUBS ONLY.  EMT CONNECTIONS TO ENCLOSURES SHALL BE MADE WITH COMPRESSION CONNECTOR WITH GROUNDING LOCK-NUTS OR BUSHINGS. INSTALL CABLE SEALING BUSHINGS OR CAULK CONDUIT TERMINATIONS IN ALL GRADE LEVEL OR BELOW GRADE EXTERIOR PULL, JUNCTION OR OUTLET BOXES. 12. FURNISH AND INSTALL METAL SLEEVES FOR ALL EXPOSED INTERIOR CONDUIT RUNS FURNISH AND INSTALL METAL SLEEVES FOR ALL EXPOSED INTERIOR CONDUIT RUNS PASSING THROUGH CONCRETE FLOORS OR WALLS.  FOLLOWING CONDUIT INSTALLATION, SEAL ALL PENETRATIONS USING NON-IRON BEARING, CHLORIDE FREE, NON-SHRINKING, DRY-PACK, GROUTING COMPOUND. 13. CONDUITS PENETRATING RATED WALLS, FLOORS, ETC. SHALL BE FIREPROOFED. CONDUITS PENETRATING RATED WALLS, FLOORS, ETC. SHALL BE FIREPROOFED. 14. FOR EXISTING CONDUITS THAT WILL BE REUSED, PULL OUT EXISTING CONDUCTORS FOR EXISTING CONDUITS THAT WILL BE REUSED, PULL OUT EXISTING CONDUCTORS AND COMPLETELY AND THOROUGHLY SWAB RACEWAY BEFORE INSTALLING WIRE.  USE 50/50 SOLUTION OF SIMPLE GREEN.  USE CO2 TO BLOW WATER AND SOAP INTO CONDUIT - LET SOAK TO BREAK UP DRIED OUT PULLING COMPOUNDS, THEN PULL CONDUCTORS.  PULL ONE CONDUCTOR AT A TIME IF WILL NOT PULL ALL OUT TOGETHER. 15. CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE. ALL WIRE AND CABLE CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE. ALL WIRE AND CABLE SHALL BE INSULATED, COPPER CONDUCTORS, SOFT DRAWN ANNEALED COPPER WIRE 98% CONDUCTIVITY, BEARING THE UL LABEL.  16. WIRE AND CABLE, 0 TO 600 VOLT SHALL BE NEC TYPE THWN, OR TYPE XHHW WIRE AND CABLE, 0 TO 600 VOLT SHALL BE NEC TYPE THWN, OR TYPE XHHW FOR FEEDERS AND BRANCH CIRCUITS IN WET OR DRY LOCATIONS.  NEC TYPE THHN FOR BRANCH CIRCUITS IN DRY LOCATIONS. MINIMUM CONDUCTOR SIZE:  AWG NO. 12 FOR ALL POWER AND LIGHTING BRANCH CIRCUITS.  AWG NO. 14 FOR ALL SIGNAL AND CONTROL CIRCUITS. 17. COLOR CODING:  SYSTEM CONDUCTORS SHALL BE IDENTIFIED AS TO VOLTAGE AND COLOR CODING:  SYSTEM CONDUCTORS SHALL BE IDENTIFIED AS TO VOLTAGE AND PHASE CONNECTIONS BY MEANS OF COLOR IMPREGNATED INSULATION OR APPROVED COLORED MARKING TAPE AS FOLLOWS:  a. 120/240 VOLT, SINGLE PHASE, 3 WIRE SYSTEM. PHASE A - BLACK, PHASE B 120/240 VOLT, SINGLE PHASE, 3 WIRE SYSTEM. PHASE A - BLACK, PHASE B - RED, PHASE C - ORANGE FOR HIGH LEG (208V TO NEUTRAL), NEUTRAL - WHITE, GROUND  - GREEN.  b. 120/208 VOLT, 3 PHASE, 4 WIRE SYSTEMS. PHASE A - BLACK, PHASE B - 120/208 VOLT, 3 PHASE, 4 WIRE SYSTEMS. PHASE A - BLACK, PHASE B - RED, PHASE C - BLUE, NEUTRAL - WHITE, GROUND  - GREEN  c. 277/480 VOLT, 3 PHASE, 4 WIRE SYSTEM. PHASE A - BROWN, PHASE B - 277/480 VOLT, 3 PHASE, 4 WIRE SYSTEM. PHASE A - BROWN, PHASE B - ORANGE, PHASE C - YELLOW, NEUTRAL - GREY, GROUND  - GREEN 18. U.L. APPROVED NON-PETROLEUM BASE AND INSULATING TYPE PULLING COMPOUND U.L. APPROVED NON-PETROLEUM BASE AND INSULATING TYPE PULLING COMPOUND SHALL BE USED AS NEEDED. ALL CABLES SHALL BE INSTALLED AND TESTED IN ACCORDANCE WITH MANUFACTURER'S REQUIREMENTS AND WARRANTY. BLOCK AND TACKLE, POWER DRIVEN WINCH OR OTHER MECHANICAL MEANS SHALL NOT BE USED IN PULLING CONDUCTORS OF SIZE SMALLER THAN AWG # 1. 19. SPLICING AND TERMINATING SHALL BE IN ACCORDANCE WITH CABLE SPLICING AND TERMINATING SHALL BE IN ACCORDANCE WITH CABLE MANUFACTURER'S PUBLISHED PROCEDURES. MAKE UP ALL SPLICES IN OUTLET BOXES WITH CONNECTORS AS SPECIFIED HEREIN WITH SEPARATE TAILS OF CORRECT COLOR TO BE MADE UP TO SPLICE.  PROVIDE AT LEAST SIX (6) INCHES OF TAILS PACKED IN BOX AFTER SPLICE IS MADE UP. ALL WIRE AND CABLE IN PANELS, CONTROL CENTERS AND EQUIPMENT ENCLOSURES SHALL BE BUNDLED AND CLAMPED. ENCAPSULATE SPLICES IN EXTERIOR OUTLET, JUNCTION AND PULL BOXES USING INSULATING RESIN KITS.  ALL SPLICES FOR EXTERIOR EQUIPMENT IN PUMP ROOMS SHALL BE MADE UP WATERTIGHT.  20. ROUTE WIRE AND CABLE AS REQUIRED TO MEET PROJECT CONDITIONS. WIRE AND ROUTE WIRE AND CABLE AS REQUIRED TO MEET PROJECT CONDITIONS. WIRE AND CABLE ROUTING INDICATED IS APPROXIMATE UNLESS DIMENSIONED. WHERE WIRE AND CABLE DESTINATION IS INDICATED AND ROUTING IS NOT SHOWN, DETERMINE EXACT ROUTING AND LENGTHS REQUIRED. INCLUDE WIRE AND CABLE OF LENGTHS REQUIRED TO INSTALL CONNECTED DEVICES WITHIN 10 FT OF LOCATION SHOWN.  21. PROTECT EXPOSED CABLE FROM DAMAGE. SUPPORT CABLES ABOVE ACCESSIBLE PROTECT EXPOSED CABLE FROM DAMAGE. SUPPORT CABLES ABOVE ACCESSIBLE CEILING, USING SPRING METAL CLIPS OR METAL CABLE TIES TO SUPPORT CABLES FROM STRUCTURE OR CEILING SUSPENSION SYSTEM.  DO NOT REST CABLE ON CEILING PANELS. USE SUITABLE CABLE FITTINGS AND CONNECTORS. CLEAN CONDUCTOR SURFACES BEFORE INSTALLING LUGS AND CONNECTORS. MAKE SPLICES, TAPS, AND TERMINATIONS TO CARRY FULL AMPACITY OF CONDUCTORS WITH NO PERCEPTIBLE TEMPERATURE RISE. USE SUITABLE REDUCING CONNECTORS OR MECHANICAL CONNECTOR ADAPTORS FOR CONNECTING ALUMINUM CONDUCTORS TO COPPER CONDUCTORS. USE SPLIT BOLT CONNECTORS FOR COPPER CONDUCTOR SPLICES AND TAPS, 6 AWG AND LARGER.  TAPE UNINSULATED CONDUCTORS AND CONNECTOR WITH ELECTRICAL TAPE TO 150 PERCENT OF INSULATION RATING OF CONDUCTOR. USE SOLDERLESS PRESSURE CONNECTORS WITH INSULATING COVERS FOR COPPER CONDUCTOR SPLICES AND TAPS, 8 AWG AND SMALLER. USE INSULATED SPRING WIRE CONNECTORS WITH PLASTIC CAPS FOR COPPER CONDUCTOR SPLICES AND TAPS, 10 AWG AND SMALLER. 22. MAKE ELECTRICAL CONNECTIONS IN ACCORDANCE WITH EQUIPMENT MANUFACTURER'S MAKE ELECTRICAL CONNECTIONS IN ACCORDANCE WITH EQUIPMENT MANUFACTURER'S INSTRUCTIONS. FOR CONDUIT CONNECTIONS TO EQUIPMENT USE FLEXIBLE CONDUIT.  USE LIQUIDTIGHT FLEXIBLE CONDUIT WITH WATERTIGHT CONNECTORS IN DAMP OR WET LOCATIONS. CONNECT HEAT PRODUCING EQUIPMENT USING WIRE AND CABLE WITH INSULATION SUITABLE FOR TEMPERATURES ENCOUNTERED. 23. INSTALL SUITABLE STRAIN-RELIEF CLAMPS AND FITTINGS FOR CORD CONNECTIONS INSTALL SUITABLE STRAIN-RELIEF CLAMPS AND FITTINGS FOR CORD CONNECTIONS AT OUTLET BOXES AND EQUIPMENT CONNECTION BOXES. INSTALL DISCONNECT SWITCHES, CONTROLLERS, CONTROL STATIONS, AND CONTROL DEVICES TO COMPLETE EQUIPMENT WIRING REQUIREMENTS. INSTALL TERMINAL BLOCK JUMPERS TO COMPLETE EQUIPMENT WIRING REQUIREMENTS. INSTALL INTERCONNECTING CONDUIT AND WIRING BETWEEN DEVICES AND EQUIPMENT TO COMPLETE EQUIPMENT WIRING REQUIREMENTS. 24. INSTALL JUNCTION OR PULLBOXES WHERE REQUIRED TO LIMIT BENDS IN CONDUIT INSTALL JUNCTION OR PULLBOXES WHERE REQUIRED TO LIMIT BENDS IN CONDUIT RUNS TO NOT MORE THAN 360 DEGREES OR WHERE PULLING TENSION ACHIEVED WOULD EXCEED THE MAXIMUM ALLOWABLE FOR THE CABLE TO BE INSTALLED.  CONSULT WIRE AND CABLE MANUFACTURER.  25. SECURELY FASTEN DEVICES INTO BOXES AND ATTACH APPROPRIATE COVER PLATES. SECURELY FASTEN DEVICES INTO BOXES AND ATTACH APPROPRIATE COVER PLATES. CAULK AROUND EDGES OR OUTDOOR DEVICE PLATES AND BOXES WHEN ROUGH WALL SURFACES PREVENT RAINTIGHT SEAL.  USE CAULKING MATERIALS APPROVED BY ENGINEER.  FIREPROOF AROUND OPENING OF DEVICES LOCATED OR PENETRATING FIRERATED CONSTRUCTION ASSEMBLIES. FIREPROOF AROUND OPENING OF DEVICES LOCATED OR PENETRATING FIRERATED CONSTRUCTION ASSEMBLIES. 26. FURNISH AND INSTALL ENGRAVED LEGEND OF EACH SWITCH THAT CONTROLS FURNISH AND INSTALL ENGRAVED LEGEND OF EACH SWITCH THAT CONTROLS EXHAUST FANS, MOTORS, EQUIPMENT SYSTEMS, ETC. NOT LOCATED WITHIN SIGHT OF THE CONTROLLING SWITCH. 27. MOUNT RECEPTACLES VERTICALLY WITH U-SHAPED GROUND POSITION, GROUND PIN MOUNT RECEPTACLES VERTICALLY WITH U-SHAPED GROUND POSITION, GROUND PIN SHALL BE FACING DOWN. DO NOT COMBINE GFCI PROTECTED CIRCUITS WITH OTHER CIRCUITS IN THE SAME RACEWAY. LIMIT NUMBER OF GFI PROTECT CIRCUITS IN ANY ONE RACEWAY TO A MAXIMUM OF ONE (1) CIRCUIT.  28. FUSES SHALL BE INSTALLED AND SIZED AS NOTED ON PLANS AND AS REQUIRED FUSES SHALL BE INSTALLED AND SIZED AS NOTED ON PLANS AND AS REQUIRED PER MANUFACTURER. BE SURE TO OBSERVE MAXIMUM BRANCH CIRCUIT FUSE SIZE LABELS.  29. GROUND NON-CURRENT CARRYING METAL PARTS OF ELECTRICAL EQUIPMENT GROUND NON-CURRENT CARRYING METAL PARTS OF ELECTRICAL EQUIPMENT ENCLOSURES, FRAMES, CONDUCTOR RACEWAYS OR CABLE TRAYS TO PROVIDE A LOW IMPEDANCE PATH FOR LINE-TO-GROUND FAULT CURRENT AND TO BOND ALL NON-CURRENT CARRYING METAL PARTS TOGETHER.  INSTALL A GROUND CONDUCTOR IN EACH RACEWAY SYSTEM IN ADDITION TO CONDUCTORS SHOWN.  EQUIPMENT GROUND CONDUCTOR SHALL BE ELECTRICALLY AND MECHANICALLY CONTINUOUS FROM THE ELECTRICAL CIRCUIT SOURCE TO THE EQUIPMENT TO BE GROUNDED.  SIZE GROUND CONDUCTORS PER NEC 250 UNLESS LARGER CONDUCTORS ARE SHOWN ON THE DRAWINGS. MOTORS SHALL BE CONNECTED TO EQUIPMENT GROUND CONDUCTORS WITH A CONDUIT GROUNDING BUSHING AND WITH A BOLTED SOLDERLESS LUG CONNECTION ON THE METAL FRAME. 30. GROUNDING CONDUCTORS SHALL BE IDENTIFIED WITH GREEN INSULATION, EXCEPT GROUNDING CONDUCTORS SHALL BE IDENTIFIED WITH GREEN INSULATION, EXCEPT WHERE A BARE GROUND CONDUCTOR IS SPECIFIED. MEASURE GROUND RESISTANCE OF GROUNDING TERMINAL AT EQUIPMENT, SHALL BE 5 OHMS OR LESS. 31. INSTALL RACEWAY COUPLINGS, FITTINGS AND TERMINATIONS SECURE AND TIGHT TO INSTALL RACEWAY COUPLINGS, FITTINGS AND TERMINATIONS SECURE AND TIGHT TO INSURE GOOD GROUND CONTINUITY.  PROVIDE INSULATED GROUNDING BUSHING AND BONDING JUMPER WHERE METAL RACEWAY IS NOT DIRECTLY ATTACHED TO EQUIPMENT METAL ENCLOSURE AND AT CONCENTRIC KNOCK-OUTS. 32. CONDUIT TERMINATING IN CONCENTRIC KNOCKOUTS AT PANELBOARDS, CABINETS CONDUIT TERMINATING IN CONCENTRIC KNOCKOUTS AT PANELBOARDS, CABINETS AND GUTTERS SHALL HAVE INSULATED GROUNDING BUSHINGS AND BONDING JUMPERS INSTALLED INTERCONNECTING ALL SUCH CONDUITS AND THE PANELBOARD CABINET, GUTTER, ETC. 33. PANELBOARDS SHALL HAVE COPPER BUSSING, COPPER GROUND BAR AND PANELBOARDS SHALL HAVE COPPER BUSSING, COPPER GROUND BAR AND DOOR-IN-DOOR TRIM. TESTING: 1. AT COMPLETION OF JOB, CHECK VOLTAGE AT SEVERAL POINTS OF UTILIZATION ON AT COMPLETION OF JOB, CHECK VOLTAGE AT SEVERAL POINTS OF UTILIZATION ON THE SYSTEM WHICH HAS BEEN INSTALLED UNDER THIS CONTRACT.  DURING TEST, ENERGIZE ALL LOADS INSTALLED.  MEASURE 3-PHASE VOLTAGES AND NOTE PERCENTAGE DIFFERENCES. 2. CONTRACTOR SHALL PERFORM TESTS AS SPECIFIED TO PROVE INSTALLATION IS IN CONTRACTOR SHALL PERFORM TESTS AS SPECIFIED TO PROVE INSTALLATION IS IN ACCORDANCE WITH CONTRACT REQUIREMENTS.  TESTS SHALL BE CONDUCTED DURING THE CONSTRUCTION PERIOD AND AT COMPLETION TO DETERMINE CONFORMITY WITH APPLICABLE CODES AND WITH THESE SPECIFICATIONS.  TESTS, IN ADDITION TO SPECIFIC SYSTEM TEST DESCRIBED ELSEWHERE, SHALL INCLUDE: PERFORM TESTING AS DESCRIBED IN NETA ATS. INCLUDE TESTING OF  MOTORS FOR CORRECT OPERATION AND ROTATION. ANY PRODUCTS WHICH FAIL DURING THE TESTS OR ARE RULED UNSATISFACTORY BY THE ENGINEER SHALL BE REPLACED, REPAIRED, OR CORRECTED AS PRESCRIBED BY THE ENGINEER AT THE EXPENSE OF THE CONTRACTOR.  TESTS SHALL BE  PERFORMED AFTER REPAIRS, REPLACEMENTS, OR CORRECTIONS UNTIL  SATISFACTORY PERFORMANCE IS DEMONSTRATED.
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GENERAL SHEET NOTES

COORDINATE WITH COUNTY OF SAN BERNARDINO FOR SEQUENCE OF REMOVAL
OF EXISTING GENERATOR/ATS. MOP SHALL BE SUBMITTED AND APPROVED BY

COUNTY OF SAN BERNARDINO PRIOR TO ANY DISCONNECTION/DEMOLITION.
PROVIDE TEMPORARY GENERATOR, LIGHTING AND HVAC TO DATA ROOM AS
REQUIRED BY COUNTY OF SAN BERNARDINO.

ALL SPARE CIRCUIT BREAKERS SHALL BE TAG AND TURN TO 'OFF" POSITION.

CONTRACTOR IS RESPONSIBLE FOR ALL OBTAINING PERMITS, DISPOSAL AND

CLEAN UP DURING & AFTER REMOVAL OF GENERATOR, ABOVEGROUND TANK
AND FUEL. COORDINATE WITH LOCAL ENVIRONMENT PROTECTION AGENCY FOR
EXACT REQUIREMENT.

COORDINATE WITH COUNTY FOR ANY GENERATOR/EQUIPMENT/DEVICES SALVAGE
REQUIREMENT. SHIP THE SALVAGED GENERATOR/EQUIPMENT/DEVICES TO
COUNTY STORAGE PER COUNTY.

CONTRACTOR IS RESPONSIBLE FOR ALL OBTAINING PERMITS, FEES AND
REMOVAL OF ALL DEBRIS/MATERIALS/SOILS PER LOCAL JURISDICTION
REQUIREMENT.

ALASOBRIEN

| expect a difference |

305 South 11th Street
San Jose, California 95112-2218

877.725.2755 | 877.925.1477 (f)
WWW.SALASOBRIEN.COM

National Strength.
Local Action.

P REFERENCE SHEET NOTES

10.

REMOVE <E>GENERATOR AND ASSOCIATED ACCESSORIES/EQUIPMENT. REPAIR
GROUND FOR PREPARATION OF CONCRETE HOUSEKEEPING PAD. COORDINATE
WITH LOCAL ENVIRONMENTAL AGENCY FOR DISPOSAL OF EXISTING PROPANE

TANKS AND ASSOCIATED EQUIPMENT/DEVICES REQUIREMENT.
REMOVE <E>MTS. REPAIR WALL AS REQUIRED.

REMOVE EXISTING POWER AND CONTROL CONNECTION. PULL WIRING BACK TO
SOURCE.

REMOVE EXISTING LIGHT FIXTURES AND ASSOCIATED
SUPPORTS,/CONDUITS /JUNCTION BOXES.

KEEP EXISTING LIGHTING CIRCUITS IN PLACE AND REUSE FOR NEW LIGHT
FIXTURES. SEE NEW WORK PLAN FOR DETAIL.

EXISTING ELECTRICAL PANEL TO REMAIN.

REMOVE EXISTING ATS. PULL WIRING BACK TO SOURCE AND TAG CIRCUIT
BREAKER AS 'SPARE’ AND TURN IT TO 'OFF’ POSITION.

TAG EXISTING NORMAL POWER SOURCE CIRCUIT BREAKER AS 'SPARE’.
<E>MAIN GATE ENTRY OF SITE. COORDINATE WITH COUNTY FOR ACCESS.
<E>DOUBLE DOOR TO GENERATOR ROOM. CONTRACTOR SHALL REMOVE SEAL

AND WATERPROOFING FOR GENERATOR ACCESS. REPAIR DOOR AND REAPPLY
WATERPROOFING AFTER INSTALLATION.

PADUA HILLS
MICROWAVE SITE
GENERATOR
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GENERAL SHEET NOTES

CONTRACTOR SHALL PERFORM GROUNDING RESISTANCE TEST PRIOR TO THE
CONSTRUCTION AS THE GROUNDING RESISTANCE BASE LINE. CONTRACTOR
SHALL PERFORM SECOND GROUNDING RESISTANCE TEST AFTER GROUNDING
SYSTEM IS INSTALLED TO CONFIRM THE RESISTANCE IS LESS THAN 5 OHMS. IF
IT IS MORE THAN 5 OHMS, CONTRACTOR SHALL PERFORM ADDITIONAL
GROUNDING MITIGATION PER BELOW.

IF GROUNDING SYSTEM CANNOT REACH 5 OHMS WITH ADDITIONAL GROUNDING
PLATES, FURNISH AND INSTALL LYNCONITE II' AS BACKFILL TO SURROUND THE
XIT SYSTEMS DURING INSTALLATION. [T IS BASED ON NATURAL CLAY FORMED
BY VOLCANIC ACTION. SPECIALLY PROCESSED TO BE VERY ELECTRICALLY
CONDUCTIVE. LYNCONITE [I' ENHANCES THE PERFORMANCE OF THE GROUNDING
SYSTEM. IT IS MIXED WITH WATER (14 GALS/BAG) UNTIL A SLURRY IS FORMED
(SIMILAR TO PANCAKE BATTER) AND PUMPED OR POURED AROUND THE
ELECTRODE IN THE HOLE.

CONTRACTOR SHALL BE RESPONSIBLE TO SCAN (OR POLE HOLE)
UNDERGROUND UTILITIES AND REBAR LOCATION PRIOR TO ANY SAWCUTTING OR
TRENCHING.

COORDINATE WITH COUNTY OF SAN BERNARDINO FOR SEQUENCE OF REMOVAL
OF EXISTING GENERATOR/ATS. MOP SHALL BE SUBMITTED AND APPROVED BY
COUNTY OF SAN BERNARDINO PRIOR TO ANY DISCONNECTION/DEMOLITION.
PROVIDE TEMPORARY GENERATOR, LIGHTING AND HVAC TO DATA ROOM AS
REQUIRED BY COUNTY OF SAN BERNARDINO.

ALL SPARE CIRCUIT BREAKERS SHALL BE TAG AND TURN TO 'OFF" POSITION.

ALASOBRIEN
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REFERENCE SHEET NOTES

10.

11.

12.

13.

14.

15.
16.

EXISTING PANEL ‘A" TO REMAIN.

EXISTING SWITCHBOARD 'MS’. INSTALL CIRCUIT BREAKER PER SINGLE LINE
DIAGRAM AND INTERCONNECT WITH ATS. MATCH EXISTING CIRCUIT BREAKER FOR
RATING.

REPLACE EXISTING ATS WITH 208/120V 3PH 4W ATS WALL MOUNTED. PROVIDE
CONNECTION PER SINGLE LINE DIAGRAM. PROVIDE CONTROL WIRING IN
CONDUITS TO GENERATOR FOR ENGINE—START.

208/120V 3PH 4W DIESEL GENERATOR WITH INTEGRATED CIRCUIT BREAKER
AND 300GAL DOUBLE WALL BASE TANK. EXHAUST DUCT SHALL BE INSTALLED

PER MECHANICAL DRAWINGS. DUCT PENETRATION SHALL SEE STRUCTURAL PLAN.

CONCRETE HOUSEKEEPING PAD PER STRUCTURAL DRAWINGS. COORDINATE WITH
MANUFACTURER FOR ANCHORAGE LOCATION AND BOLT REQUIREMENT.

FURNISH AND INSTALL NEMA—3R 200A 208/120V 3PH 4W CAMLOCK WITH
WHILE-IN-USE COVER. (MALE: LOAD, FEMALE: NEUTRAL+GROUND) VERIFY WITH
COUNTY OF SAN BERNARDINO FOR EXACT LOCATION.

FURNISH AND INSTALL NEMA—3R MANUAL TRANSFER SWITCH (SOURCE 1 -
OFF — SOURCE 2). VERIFY WITH COUNTY OF SAN BERNARDINO FOR EXACT
LOCATION.

CONTRACTOR SHALL BE RESPONSIBLE TO REPLACE FILTERS AT <E>INTAKE.
CONTRACTOR SHALL CLEAN THE INTAKE SPACE AND REPAIR/REPLACE INTAKE
DOOR. COORDINATE WITH COUNTY OF SAN BERNARDINO FOR ADDITIONAL
REQUIREMENT.

10'x3/4" COPPER CLAD GROUND ROD FOR GENERATOR. PROVIDE #2/0 BARE
COPPER EMBEDDED IN THE CONCRETE AND TIE TO REBAR AT THE ENTIRE
PERIMETER OF THE PAD AND BOND TO EXISTING BUILDING UFER GROUND.

REPLACE ALL LIGHT FIXTURES WITHIN THIS ROOM WITH LED LIGHT FIXTURES.
LIGHT FIXTURES SHALL HAVE INTEGRATED OCCUPANCY SENSOR AND RELAY.
CONNECT TO ROOM DIMMER SWITCH. SEE DETAIL FOR MOUNTING DETAIL.

PROVIDE CIRCUIT BREAKER PER PANEL SCHEDULE FOR GENERATOR BLOCK
HEATER AND BATTERY CHARGER.

3/4” CONDUIT WITH COMMUNICATION WIRING TO ATS FOR ENGINE START, AND
3/4" CONDUIT WITH COMMUNICATION WIRING TO ANNUNICATOR AT COUNTY
RADIO ROOM. COORDINATE WITH MANUFACTURER FOR EXACT REQUIREMENT.
3/4" CONDUIT WITH COMMUNICATION WIRING TO COUNTY BMS SYSTEM FOR
MONITORING.

GENERATOR ANNUNICATOR WITH 3/4" CONDUIT AND COMMUNICATION WIRING.
COORDINATE WITH MANUFACTURER FOR EXACT REQUIREMENT. COORDINATE WITH
COUNTY FOR EXACT LOCATION.

ENGINE EXHAUST PIPE PENETRATION. MUFFLER SHALL BE MOUNTED AT
EXTERIOR OF BUILDING. COORDINATE WITH MANUFACTURER FOR EXACT
REQUIREMENT. SEE STRUCTURAL FOR DETAIL. FIELD VERIFY FOR EXACT
LOCATION.

<E>MAIN GATE ENTRY OF SITE. COORDINATE WITH COUNTY FOR ACCESS.

<E>DOUBLE DOOR TO GENERATOR ROOM. CONTRACTOR SHALL REPAIR DOOR
AND REAPPLY WATERPROOFING AFTER INSTALLATION.
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INSTALLATION:

TYPICAL CARBON STEEL ANCHOR INSTALLATION DESIGN AND TEST VALUES
BOLT DIAMETER 3/8" 1/2" 5/8" 3/4"
MIN. EMBEDMENT 2" 2" 3-1/4" | 3-1/8" 4" 3-3/4" | 4-3/4"
MIN. HOLE DEPTH 2-5/8" 2-5/8" 4" 3-7/8" | 2-3/4" | 4-5/8" | 5-3/4"
MIN MEMBER THICKNESS 4" 4" 6" 5" 6" 6" 8"
INSTALLATION TORQUE 25 FT-LBS 40 FT-LBS 60 FT-LBS 110 FT-LBS
RELOCATE HOLE OPPOSITE
SLIGHTLY —\ 1/4 EDGES
v EDGE OF STEEL PLATE 1"MIN HOLE DEPTH
/— 3" SQx1/4" PLATE , EMBEDMENT
Q \OI NOTE:
> RELOCATE BOLT IF REQ'D
% TO CLR REINF STEEL
11/4"
UNLESS NOTED/ REFERENCED ON USE STEEL
THE DETAILS/DRAWINGS, THIS PIECE AS
_/ DETAIL CAN NOT BE USED TO TEMPLATE
CONC REPLACE CAST-IN-PLACE ANCHORS
WITHOUT PRIOR APPROVAL OF THE
STRUCTURAL ENGINEER.
ANCHOR RELOCATION DETAIL ANCHOR AT WALL OR SLAB

ALLOWABLE WEDGE ANCHOR TYPES: PER PRODUCT SCHEDULE.

. UNO INSTALL ANCHORS PER MANUFACTURER'S RECOMMENDED SPECIFICATIONS.

. THE TABULATED INSTALLATION AND TEST VALUES PERTAIN TO USE IN HARDROCK CONCRETE,

LIGHT-WEIGHT CONCRETE AND CONCRETE FILL OVER METAL DECK. CONCRETE FILL OVER
METAL DECK SHALL CONSIST OF 20GA. MIN. METAL DECK WITH EITHER HARD ROCK OR LIGHT
WEIGHT CONCRETE. CONCRETE SHALL HAVE A MINIMUM STRENGTH OF 3000 PSI.

. WHEN INSTALLING DRILLED-IN ANCHORS IN NON-PRESTRESSED REINFORCED CONCRETE, USE

CARE AND CAUTION TO AVOID CUTTING OR DAMAGING THE REINFORCING BARS OR OTHER
EMBEDDED ITEMS SUCH AS ELECTRICAL/TELECOMMUNICATIONS CONDUIT AND GAS LINES.
WHEN INSTALLING DRILLED-IN ANCHORS INTO PRESTRESSED CONCRETE (PRE OR-POST-
TENSIONED). LOCATE TENDONS DURING INSTALLATION. MAINTAIN A MINIMUM CLEARANCE OF
ONE INCH BETWEEN THE REINFORCEMENT AND THE DRILLED-IN ANCHOR.

. DRILLED EXPANSION TYPE ANCHOR BOLTS SHALL BE USED ONLY WHERE DETAILED OR FOR

ATTACHMENT OF MECH, ELEC, OR MISC ACCESSORIES OR EQUIPMENT TO THE STRUCTURE.

FOR MINIMUM VALUES.

. WHERE EDGE DISTANCE AND SPACING IS NOT SHOWN ON DETAILS, REFER ICC ESR REPORT

050500 - POST INSTALLED ANCHORS

UNLESS OTHERWISE NOTED ON THE DRAWINGS, THE FOLLOWING APPLIES TO ALL POST INSTALLED ANCHORAGE
INTO HARDENED CONCRETE OR MASONRY WHICH INCLUDES TYPES SUCH AS EXPANSION, WEDGE, SLEEVE,
ADHESIVE/EPOXY, SHOT-PIN, SCREW AND UNDERCUT.

1.

8.

9.

INSTALL PER THE MANUFACTURER'S PRINTED INSTALLATION INSTRUCTIONS (MPIl) EXCEPT AS OTHERWISE
STATED IN THE SPECIFIED PRODUCT REPORTS. USE INSTALLATION PROCEDURES FOR CRACKED CONCRETE
CONDITIONS. DO NOT USE CORE DRILL BITS FOR ANCHOR HOLES WITHOUT PRIOR SEOR APPROVAL. COPIES
OF INSTALLATION INSTRUCTIONS SHALL BE MAINTAINED ON SITE.

. PROVIDE GALVANIZED CARBON STEEL ANCHORS AT DRY INTERIOR LOCATIONS AND STAINLESS STEEL TYPE

304 OR 316 AT EXTERIOR / DAMP INTERIOR LOCATIONS. DOWELS TO RECEIVE CONCRETE COVER MAY BE
PLAIN CARBON STEEL. ANCHORS SHALL BE CLEAN AND FREE OF DEBONDING SUBSTANCES.

. UNLESS OTHERWISE NOTED, THE SPECIFIED EMBEDMENT REFERS TO THE FINAL INSTALLED EFFECTIVE

DEPTH “Hef” AS DEFINED IN THE PRODUCT REPORT. MINIMUM ANCHOR HOLE DEPTH FOR INSTALLATION MAY
BE DEEPER. FOR EXPANSION ANCHORS PROVIDE A MINIMUM ANCHOR HOLE DEPTH PER THE MPII, BUT NOT
LESS THAN THE SPECIFIED EMBEDMENT + THE SMALLER OF 1.5x DIAM OR 1 INCH. WHERE EMBEDMENT IS NOT
SPECIFIED, PROVIDE AN EMBEDMENT DEPTH OF THE SMALLER OF 8 TIMES THE ANCHOR DIAMETER AND 2/3
THE THICKNESS OF THE MEMBER THE ANCHOR IS PLACED INTO.

. MAINTAIN A MINIMUM OF 2 INCHES FROM EXISTING REINFORCEMENT, CONDUIT, POST TENSIONING (WHERE

OCCURS), ETC. PRIOR TO DRILLING, CORING OR SHOOTING PINS INTO EXISTING CONCRETE OR MASONRY USE
NON DESTRUCTIVE TESTING TO LOCATE SUCH ITEMS. FOR INSTALLATION DEEPER THAN 3 INCHES USE
GROUND PENETRATING RADAR OR X-RAY METHODS.

. WHERE THE SPECIFIED ANCHOR EMBEDMENT DEPTH, SPACING OR EDGE DISTANCE CANNOT BE PROVIDED,

NOTIFY THE SEOR AND IOR.

. PATCH ABANDONED HOLES AND SPALLS USING NON-SHRINK GROUT AND REPAIR FINISHES AS REQUIRED.

ANCHORS PENETRATING THROUGH WATER PROOFING OR VAPOR MEMBRANES SHALL BE SEALED OR
FLASHED.

. INSTALL IN DRY CONCRETE OR MASONRY HAVING A MINIMUM AGE OF 21 DAYS UNLESS SPECIFICALLY

APPROVED BY THE SEOR.

ADHESIVE/EPOXY ANCHORS ON THIS PROJECT ARE NOT DESIGNED TO SUPPORT, OR INTENDED TO RESIST
SUSTAINED TENSION LOADS.

INSTALLERS PLACING OVERHEAD ADHESIVE ANCHORS SHALL BE CERTIFIED BY ACI OR APPROVED
EQUIVALENT.

10.DO NOT PLACE POST INSTALLED ANCHORS IN CMU WITHIN 1 1/2” OF HEAD JOINTS OR INTO UNGROUTED

CELLS UNLESS SPECIFICALLY INDICATED ON THE STRUCTURAL DOCUMENTS.

ANCHOR TESTING NOTES

11.UNLESS NOTED OTHERWISE PROVIDE SPECIAL INSPECTION AND TESTING OF POST-INSTALLED ANCHORS

PER ACI 318 SECTION 17.8, THESE NOTES, AND THE FOLLOWING ANCHOR TEST SCHEDULE.

12.POST-INSTALLED ANCHORS SHALL BE INSPECTED BY A SPECIAL INSPECTOR SPECIFICALLY APPROVED BY

THE ENFORCEMENT AGENCY FOR THAT PURPOSE.

13.PROOF LOADING IN TENSION (PULL TESTING) IS TO BE PERFORMED USING A HYDRAULIC RAM. ANCHORS

SHALL MAINTAIN THE TEST LOAD FOR A MINIMUM OF 15 SECONDS AND SHALL HAVE NO DISCERNABLE
MOVEMENT AS EVIDENCED BY LOOSENING OF THE WASHER UNDER THE NUT OR BY CONTINUOUS LOSS OF
JACKING PRESSURE.

14.FOR ACCEPTANCE OF PROOF LOADING BY CALIBRATED TORQUE WRENCH TESTING, THE APPLICABLE

TEST LOAD MUST BE REACHED WITHIN 1/2 TURN OF THE NUT.

EXPANSION ANCHOR TESTING

15.EXPANSION ANCHOR TESTING SHALL BE DONE IN THE PRESENCE OF THE SPECIAL INSPECTOR, AND MUST

OCCUR WITHIN 24 HOURS AFTER INSTALLATION OF THE ANCHORS.

16.TEST 50% OF ALL EXPANSION ANCHORS FOR ATTACHMENT OF EQUIPMENT WEIGHING MORE THAN 400

LBS, AND 20% FOR ALL OTHER CONDITIONS ON THIS PROJECT.

17.IF ANY ANCHOR FAILS TESTING, TEST ALL ANCHORS OF THE SAME CATEGORY NOT PREVIOUSLY TESTED

UNTIL 20 CONSECUTIVE PASS, THEN RESUME INITIAL TESTING FREQUENCY.

CONDITION: PROOF TEST LOAD: TEST TORQUE:
3/8” DIA x 2” MIN EMBED INTO NWC 2250 LB S25 LB-FT

1/2” DIA x 3" MIN EMBED INTO NWC 3000 LBS40 LB-FT

5/8” DIAM x 4” MIN EMBED INTO NWC 4750 LBS 60 LB-FT
ADHESIVE ANCHOR TESTING

18. ADHESIVE ANCHOR TESTING SHALL BE DONE IN THE PRESENCE OF THE SPECIAL INSPECTOR, AND MUST

OCCUR BETWEEN 24 TO 72 HOURS AFTER INSTALLATION OF THE ANCHORS.

19. PROOF TEST LOADING SHALL USE A HYDRAULIC CYLINDER WITH A LOADING PLATE HAVING A HOLE

DIAMETER OF 1.5 TO 2 TIMES THE ANCHOR HOLE DIAMETER (CONFINED CONFIGURATION).

20. TEST 50% OF ALL ADHESIVE ANCHORS FOR ATTACHMENT OF EQUIPMENT WEIGHING MORE THAN 400 LBS,

AND 20% FOR ALL OTHER CONDITIONS ON THIS PROJECT. TEST 50% OF ALL VERTICAL WALL DOWELS
INTO EXISTING CONCRETE FOUNDATIONS.

21. IF ANY ANCHOR FAILS TESTING, TEST ALL ANCHORS OF THE SAME CATEGORY NOT PREVIOUSLY TESTED

UNTIL 20 CONSECUTIVE PASS, THEN RESUME INITIAL TESTING FREQUENCY.

CONDITION: PROOF TEST LOAD:
3/8” DIA ROD OR #3 REBAR x 2" TO 4” EMBED INTO NWC 1650 LBS
1/2” DIA ROD OR #4 REBAR x 3" TO 5" EMBED INTO NWC 3000 LBS
5/8” DIA ROD OR #5 REBAR x 4” TO 6” EMBED INTO NWC 4650 LBS
#4 REBAR > 5" EMBED 9600 LBS

POST INSTALLED ANCHOR DETAIL
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032000 - REINFORCING STEEL

1. PLACING TOLERANCES AND BAR SUPPORTS SHALL CONFORM TO THE “MANUAL OF STANDARD PRACTICE”
FOR REINFORCED CONCRETE CONSTRUCTION, BY CONCRETE REINFORCING STEEL INSTITUTE (CRSI).

1. ALL REINFORCING BAR (REBAR) STEEL SHALL BE DEFORMED ROUND BARS CONFORMING TO ASTM A615 OR
ASTM A706, GRADE 60.

2. WELDED WIRE FABRIC (WWF) SHALL CONFORM TO ASTM A1064. ADJACENT WWF SHEETS SHALL BE LAPPED
12 INCHES MINIMUM.

3. PROVIDE ALL ACCESSORIES NECESSARY TO SUPPORT REINFORCING IN POSITIONS INDICATED. CHAIRS OR
BOLSTERS WHICH BEAR AGAINST FORMS FOR EXPOSED SURFACES SHALL BE GREY COLORED PLASTIC
COATED STEEL OR STAINLESS STEEL.

4. REINFORCING BARS SHALL BE KEPT CLEAN AND FREE OF OIL, GREASE AND LOOSE RUST OR MILL SCALE.

5. BEND REINFORCING BARS COLD. BARS PARTIALLY EMBEDDED IN CONCRETE SHALL NOT BE FIELD BENT.

6. ALL REINFORCING SHALL BE CONTINUOUS UNLESS NOTED OTHERWISE, WITH CONTACT LAP SPLICES PER
THE TYPICAL DETAILS OR AS SHOWN.

7. PROVISION FOR LAP SPLICES OR DOWELS SHALL BE PROVIDED ACROSS ALL CONSTRUCTION JOINTS AND
SHALL BE THE SAME GRADE, SIZE AND SPACING AS REINFORCING CONTINUING BEYOND UNLESS NOTED
OTHERWISE. IN LIEU OF SPLICES OR DOWELS, THE CONTRACTOR MAY SUBMIT FOR SEOR APPROVAL THE
LOCATION AND MANUFACTURER DATA OF FORMSAVERS OR COUPLERS PRIOR TO THEIR USE.

8. ALL BENDS WITHIN HOOKS, STIRRUPS, HOOPS AND CROSS-TIES SHALL ENGAGE A LONGITUDINAL BAR,
PROVIDE A #5 CONTINUOUS BAR WHERE ONE IS NOT SPECIFICALLY DETAILED.

9. CLEARANCE BETWEEN PARALLEL BARS, OR BARS AND CONSTRUCTION JOINTS SHALL BE NOT LESS THAN
THE SMALLER OF 1 INCH, 1 BAR DIAMETER, OR THE MAXIMUM AGGREGATE SIZE. UNLESS NOTED
OTHERWISE, BARS IN PARALLEL LAYERS SHALL BE PLACED IN ALIGNMENT WITH ONE ANOTHER.

10.MAINTAIN A MINIMUM COVER FROM FACE OF CONCRETE TO EDGE OF REINFORCEMENT PER THE
MINIMUM CONCRETE COVER OF REINFORCEMENT SCHEDULE OR AS DETAILED. PROVIDE THE LARGEST
COVER REQUIRED FOR ALL APPLICABLE CONDITIONS AND BAR SIZES. WHERE #3 STIRRUPS OR TIES ARE
USED, ENSURE THAT THE COVER FOR LONGITUDINAL BARS IS ADEQUATE.

11.THE FOLLOWING REINFORCEMENT SHALL CONFORM TO ASTM A706:

a. REINFORCEMENT TO BE WELDED.

b. LONGITUDINAL COLUMN AND BEAM REINFORCEMENT IN DESIGNATED MOMENT FRAMES.

c. VERTICAL REINFORCEMENT AT INTERSECTIONS AND ENDS OF DESIGNATED CONCRETE SHEAR
WALLS ENCLOSED IN TIES.

MINIMUM CONCRETE COVER OF REINFORCEMENT SCHEDULE

CONDITION MIN. COVER
INTERIOR RAISED SLABS AND INTERIOR WALL FACES 17
FORMED AND EXPOSED TO SOIL OR WEATHER,

#6 BARS AND LARGER: 2"

#5 BARS AND SMALLER: 11/2"
CAST AGAINST AND PERMANENTLY EXPOSED TO SOIL 3"
STRUCTURAL SLAB-ON-GRADE,

FROM BOTTOM OF SLAB: 2"

FROM TOP OF SLAB: 112"

033000 - STRUCTURAL CONCRETE

ROUGHEN SURFACE

#6@12"0C EACH WAY

RAISED PAD

NOTES:

18" MIN

5"
" MIN7

EQUIPMENT FRAME
OR HOUSING

(E) CONCRETE
SLAB

#6 EPOXY DOWELS@12" OC EACH WAY

SIMPSON SET-XP (ICC ESR-2508)

1. FOR SIZE, AND LOCATION OF RAISED PADS SEE ELECTRICAL DRAWINGS UNO.
EXTEND PAD MIN 18" PAST GENERATOR ON ALL SIDES.
2. GENERATOR ANCHORAGE SHALL BE MIN (8) 1/2" DIA HILTI KB-TZ ANCHORS
(ICC ESR-1917) W/ MIN 2" EMBEDMENT.

3. PROVIDE 12" MIN DISTANCE FROM ANCHOR TO EDGE OF CONCRETE PAD.

CONT 600T150-43 TRACK
W/ 0.138" HILTI X-C SHOT
PINS (ICC ESR-1752) EXTENT OF REQUIRED
W/ 1 1/2" EMBED @ 8" OC OPENING

(TYP TOP & BOT)

EXTENT OF (E) OPENING

]

J+ + +

\ CUT FLANGE OF TRACK
& BEND DOWN. ATTACH TO
STUD W/ (3) #10 SMS EA SIDE

. H \ |
\ (E) CONC \ 600S162-43 STUDS @ 16" OC

WALL W/ #10 SMS EA FLANGE
TOP & BOT

TYPICAL CONCRETE RAISED PAD

15

LOUVER OPENING IN-FILL DETAIL
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6" MIN, STAGGER
OVERLAPS AT
ADJACENT TIES

STAGGER 90° AND 135°
HOOKS AT ADJACENT TIES —\

HOOP TIE COLUMN AND BEAM TIE

T

ALTERNATE BEAM STIRRUP

ol

—

<

90° BEND

STIRRUP AND TIE BEND

6db OR 3" MIN (#3 TO #5)
12db (#6 TO #8)

(#3 TO #8 ONLY)

NOTES:

1. MINIMUM INSIDE BEND DIAMETER:

D =4db FOR#3 TO #5
D =6db FOR #6 TO #8

13

Q U* —__ O %

5° BEND

4||

/ 41/2" MIN

180° BEND

2. SEE TYPICAL LAP SPLICE SCHEDULE DETAIL FOR STANDARD HOOK DIMENSIONS.

CONCRETE SLAB: —#4 @ 18" OC
18" MIN EACH WAY
(E)SOG LAP Z| o
= L
=
% "y'/\v_/_ \i = = \L/. r %
v RN P A
N N ~ 9 v S
I~ ~ _q‘/\v_— N> N
i _<7'/\v._ < oo \__
/v, - < > S > _ <7
<> s L Y aw )
P A o~ >
[ AN -
-~ > s 0 v 7y,
N o - S
(E) CONC PIT

(WHERE OCCURS)

NOTES:

1. VERIFY IN FIELD ALL (E) INFORMATION.

2. BACKFILL WITH LEAN CONCRETE.

3. HOOK BARS WHERE LAP CANNOT BE ACHIEVED. EPOXY ADHESIVE SHALL BE

SIMPSON SET-XP (ICC ESR-2508). INSTALL PER MANUFACTURER'S RECOMMENDATIONS
AND REQUIREMENTS OF ICC REPORT. SPECIAL INSPECTION IS NOT REQUIRED FOT

THIS APPLICATION.

1. CONCRETE SHALL BE MIXED, PLACED AND CURED IN ACCORDANCE WITH ACI 318 AND ACI 301 LATEST
EDITION AND THE CONSTRUCTION DOCUMENTS.

2. CONCRETE MIXING OPERATIONS SHALL CONFORM TO ASTM C94. QUANTITIES OF MATERIALS SHALL BE
CERTIFIED BY A LICENSED WEIGHT-MASTER.

3. RETAIN AN APPROVED TESTING LABORATORY, ACCEPTABLE TO THE OWNER, TO PREPARE CONCRETE
MIX DESIGNS ACCORDING TO GOVERNING CODE AND THE CONSTRUCTION DOCUMENTS. ALL CONCRETE
MIXES SHALL BE STAMPED AND SEALED BY A LICENSED CALIFORNIA CIVIL ENGINEER AND SUBMITTED TO
THE SEOR FOR REVIEW PRIOR TO CONCRETE PLACEMENT. NEW MIX DESIGNS ARE REQUIRED WHEN
THERE IS A CHANGE IN MATERIALS BEING USED. MIX DESIGNS SHALL CLEARLY STATE THE INTENDED
LOCATION FOR USE.

4. CONCRETE SHALL ATTAIN A MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS AS INDICATED ON THE
CONCRETE SCHEDULE. ALL CONCRETE TEST REPORTS SHALL BE SUBMITTED TO THE SEOR WITHIN 7
DAYS AFTER TESTING.

5. AGGREGATE SHALL BE HARDROCK FOR NORMAL WEIGHT CONCRETE (NWC) CONFORMING TO ASTM C33.
THE UNIT WEIGHT OF NWC SHALL HAVE AN AIR-DRY EQUILIBRIUM DENSITY OF 145 + 5 PCF. THE UNIT
WEIGHT OF NWC SHALL BE CONFIRMED BY THE MIX DESIGN AND DOES NOT REQUIRE TESTING UNO.

6. COARSE AGGREGATE WITH A MAXIMUM SIZE OF 1/2 INCH OR LESS SHALL BE CRUSHED STONE.

7. PORTLAND CEMENT TYPE SHALL BE AS SPECIFIED IN THE CONCRETE SCHEDULE AND CONFORM TO
ASTM C150, LOW ALKALI.

8. FLY ASH OR OTHER POZZOLANS CONFORMING TO ASTM C618 CLASS F MAY BE USED AS A PARTIAL
SUBSTITUTION FOR PORTLAND CEMENT UP TO A MAXIMUM OF 25% TOTAL CEMENTITIOUS MATERIAL BY
WEIGHT WHEN THE MIX DESIGN IS PROPORTIONED BY FIELD EXPERIENCE OR TRIAL MIXTURES.

9. WATER USED IN MIX SHALL BE POTABLE OR NONPOTABLE RECLAIMED/RECYCLED, CONFORMING TO
ASTM C1602. PRIOR TO MIXING, FREE MOISTURE CONTENT OF AGGREGATES SHALL BE MEASURED,
RECORDED, AND MIX WATER QUANTITY ADJUSTED ACCORDINGLY. MIX WATER AND FREE MOISTURE ON
AGGREGATES SHALL NOT CONTAIN CHLORIDES OR ANY OTHER DELETERIOUS OR ODOROUS
COMPOUNDS.

10.ADMIXTURES, WHERE USED FOR WATER REDUCTION AND SETTING TIME MODIFICATION SHALL
CONFORM TO ASTM C494, SUPERPLASTICIZER SHALL CONFORM TO ASTM C1017.

11.SHRINKAGE REDUCING ADMIXTURES SHALL CONFORM TO ASTM C494, AND WHERE USED SHALL BE
GRACO ECLIPSE, EUCLID EUCON SRA, SIKA CONTROL, OR APPROVED EQUAL. SPECIFIED MAXIMUM
SHRINKAGE RATES SHALL BE LAB TESTED PER ASTM C157 FOR EACH MIX DESIGN AND AGGREGATE
SOURCE.

12.UNLESS OTHERWISE SPECIFIED, CONCRETE SHALL HAVE A MAXIMUM SLUMP OF 4 INCHES WITHOUT
ADMIXTURES. SLUMP SHALL BE MEASURED PER ASTM C143 AT THE POINT OF DELIVERY WITH
TOLERANCES PER ASTM C94.

13.USE PLACEMENT AND FINISHING PROCEDURES THAT PREVENT DELAMINATION, BLISTERING OR
OTHER SURFACE DEFECTS.

14.NONSHRINK OR DRYPACK GROUT SHALL HAVE A MINIMUM 28 DAY COMPRESSIVE STRENGTH OF 5000
PSI, AND SHALL BE MASTERFLOW 713, EUCON NS GROUT, SIKA GROUT 212, OR APPROVED EQUAL. FOR
THICK GROUT LAYERS AND LARGE VOLUME PLACEMENTS FOLLOW MANUFACTURER'S GUIDELINES,
WHICH MAY INCLUDE THE ADDITION OF WASHED COARSE AGGREGATE AND POUR SEQUENCING. UNDER
BASE PLATES LARGER THAN 6 SQUARE FEET, USE MASTERFLOW 928 OR OTHER APPROVED HI-FLOW
GROUT.

15.PIPES, DUCTS OR CONDUIT SHALL NOT BE PLACED IN STRUCTURAL CONCRETE UNLESS
SPECIFICALLY DETAILED ON THE STRUCTURAL DRAWINGS. PROVIDE SLEEVES FOR ALL PIPES THROUGH
CONCRETE WALLS AND FOOTINGS.

16.ALL DOWELS, ANCHORS AND OTHER EMBEDMENTS TO BE SET IN CONCRETE OR GROUT SHALL BE
SECURED IN POSITION PRIOR TO PLACEMENT, NO WET SETTING, STABBING, RODDING OR OTHER
MOVEMENT OF EMBEDDED ITEMS SHALL BE ALLOWED. THE CONTRACTOR SHALL COORDINATE WITH
CONTRACT DOCUMENTS AND DISCIPLINES ITEMS SUCH AS; REINFORCEMENT, ANCHORS, INSERTS,
HANGERS, NOSING, GUARDS, ELECTRICAL GROUNDS, INTEGRAL FRAMES, ETC.

17.CONCRETE AND GROUT MAINTAINED BETWEEN 50 TO 90 DEGREES FAHRENHEIT AND IN A MOIST,

WIND SHELTERED CONDITION FOR A MINIMUM OF 7 DAYS AFTER PLACEMENT DOES NOT REQUIRE A
WRITTEN PROTECTION PLAN. WHERE REQUIRED BY WEATHER AND SITE CONDITIONS, THE
CONTRACTOR SHALL FOLLOW AN APPROVED COLD- OR HOT-WEATHER PROTECTION PLAN COMPLYING
WITH ACI 306.1 / 301.

18.PRIOR TO ERECTING ANY ELEMENTS THAT LOAD THE FOUNDATION, CONCRETE MUST REACH AN
UNCONFINED COMPRESSION STRENGTH OF 2000 PSI MINIMUM AS DETERMINED BY CYLINDER TESTING,
AND MUST BE ALLOWED TO CURE FOR A MINIMUM OF 3 DAYS.

STRUCTURAL CONCRETE SCHEDULE

1 2 3 4 5 6
LOCATION CEMENT TYPE STRENGTH wic AGG. SIZE SHRINKAGE
RATIO*
CONCRETE PAD Il NwC 3500 0.45 17 0.05%

CONCRETE SCHEDULE NOTES:
PORTLAND CEMENT TYPE.

. INDICATES NORMAL WEIGHT CONCRETE (NWC). OR SAND LIGHT WEIGHT CONCRETE (LWC).

. MINIMUM 28-DAY CYLINDER COMPRESSIVE STRENGTH IN PSI.

. MAXIMUM WATER TO CEMENTITIOUS MATERIAL RATIO, INCLUDING FREE MOISTURE ON AGGREGATES. *
0.45 MAXIMUM W/C RATIO REQUIRED FOR CONCRETE RECEIVING ADHESIVE FINISHES.

. MAXIMUM AGGREGATE SIZE, SEE ACI 318 FOR ADDITIONAL REQUIREMENTS INCLUDING GRADATION.

6. MAXIMUM SHRINKAGE AT 28 DAYS.

A WN =

[$)]

010000 - GENERAL REQUIREMENTS

1. IT IS THE CONTRACTOR'S RESPONSIBILITY TO VERIFY ALL DIMENSIONS, PROJECT BOUNDARIES AND
EXISTING CONDITIONS AT THE SITE PRIOR TO COMMENCEMENT OF WORK. THE CONTRACTOR SHALL
CROSS-CHECK DETAILS AND DIMENSIONS SHOWN ON THE STRUCTURAL DRAWINGS WITH RELATED
REQUIREMENTS ON OTHER CONSTRUCTION DOCUMENTS.

2. THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE STRUCTURAL ENGINEER OF RECORD (SEOR) OF ANY
CONFLICTS BETWEEN THE STRUCTURAL DRAWINGS AND OTHER CONSTRUCTION DOCUMENTS OR
EXISTING CONDITIONS. THE CONTRACTOR SHALL NOT ORDER MATERIAL, FABRICATE ELEMENTS, OR
CONSTRUCT ANY PORTION OF STRUCTURE THAT IS IN CONFLICT UNTIL RESOLUTION IS MADE.

3. WHEN DIMENSIONS ARE UNCLEAR, REQUEST CLARIFICATION FROM THE SEOR AND ARCHITECT. DO NOT
SCALE DRAWINGS.

4. WHERE INFORMATION IS CONFLICTING WITHIN THE STRUCTURAL DOCUMENTS, SPECIFIC DETAILS SHALL
GOVERN OVER TYPICAL DETAILS, WHICH HAVE PRECEDENCE OVER THESE NOTES, WHICH IN TURN
OVERRULE PROJECT SPECIFICATIONS.

5. DETAILS NOTED AS TYPICAL ON STRUCTURAL SHEETS SHALL APPLY IN ALL CASES UNLESS SPECIFICALLY
SHOWN OR NOTED OTHERWISE. WHERE NO DETAIL IS INDICATED, CONSTRUCTION SHALL BE OF THE SAME
NATURE AS FOR SIMILAR CASES OF CONSTRUCTION ON THIS PROJECT.

6. THE ARCHITECT AND SEOR SHALL INTERPRET THE CONSTRUCTION DOCUMENTS IN CASE OF POSSIBLE
CONFLICT OR DISCREPANCY BETWEEN STRUCTURAL AND OTHER DISCIPLINES.

7. THE CONTRACTOR SHALL PROVIDE ALL NEW (N) MATERIALS TO PERFORM THE WORK INDICATED ON
STRUCTURAL DOCUMENTS UNLESS NOTED AS EXISTING (E) OR SUPPLIED BY OTHERS. WRITTEN
APPROVAL FROM THE SEOR SHALL BE OBTAINED PRIOR TO THE SUBSTITUTION OF ANY MATERIAL OR
PRODUCT SPECIFIED ON THE STRUCTURAL DOCUMENTS.

8. STRUCTURAL CONSTRUCTION DOCUMENTS REPRESENT THE FINISHED STRUCTURE, UNLESS OTHERWISE
SHOWN THEY DO NOT INDICATE THE METHOD OF CONSTRUCTION OR NECESSARY COMPONENTS FOR
CONSTRUCTION SAFETY. THE CONTRACTOR IS SOLELY RESPONSIBLE FOR THE DESIGN OF TEMPORARY
ERECTION AIDS, FORMWORK, SCAFFOLDING, SAFETY MEASURES, SHORING OF ANY PORTION OF WORK,
AND PROTECTION OF ADJACENT PROPERTIES. THE CONTRACTOR SHALL SUPERVISE AND DIRECT THE
WORK AND SHALL BE RESPONSIBLE FOR ALL CONSTRUCTION MEANS, METHODS, TECHNIQUES,
SEQUENCES AND PROCEDURES. VISITS TO THE SITE BY THE SEOR SHALL NOT INCLUDE OBSERVATION OR
INSPECTION OF THE ABOVE ITEMS AND DO NOT IN ANY WAY RELIEVE THE CONTRACTOR OF HIS
RESPONSIBILITIES FOR THE ABOVE.

9. IT IS THE CONTRACTOR'S RESPONSIBILITY TO COMPLY WITH THE PERTINENT SECTIONS OF THE
"CONSTRUCTION SAFETY ORDERS" ISSUED BY THE STATE OF CALIFORNIA, LATEST EDITION, AND ALL OSHA
REQUIREMENTS AS THEY APPLY TO THIS PROJECT. THE SEOR AND THE OWNER DO NOT ACCEPT ANY
RESPONSIBILITY FOR THE CONTRACTOR'S FAILURE TO COMPLY WITH THESE.

10.ALL STRUCTURAL FRAMING SHALL BE ERECTED PLUMB AND TRUE TO LINE. TEMPORARY BRACING
SHALL BE INSTALLED AND LEFT IN PLACE UNTIL ADEQUATE STRUCTURE IS CONSTRUCTED FOR STABILITY.

11.CORE DRILLING OF CONCRETE OR MASONRY IS NOT PERMITTED WITHOUT PRIOR APPROVAL BY THE
SEOR. CORES, WHERE APPROVED SHALL NOT CUT REINFORCEMENT. THE CONTRACTOR SHALL PRESENT
ALL CORES TO THE INSPECTOR OF RECORD (IOR) FOR VERIFICATION.

12.STRUCTURAL DRAWINGS INDICATE THE APPROXIMATE LOCATION OF EQUIPMENT AND THEIR
SECONDARY FRAMING SUPPORTS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WORK
BETWEEN SUBCONTRACTORS AND CRAFTS IN ORDER TO PROVIDE NECESSARY DIMENSIONS IN A TIMELY
MANNER TO ALL PARTIES AND DETAILERS INVOLVED.

STRUCTURAL DESIGN CRITERIA

CODES:

DESIGN IS BASED ON THE 2019 CALIFORNIA BUILDING CODE

LIVE LOADS (REDUCIBLE, UNO):

CONCRETE PAD

ACTUAL EQUIPMENT WEIGHT

WIND LOADS: NOT APPLICABLE (INDOOR GENERATOR)
EARTHQUAKE LOADS:

RISK CATEGORY Il
SEISMIC IMPORTANCE FACTOR, le 1.0
SITE CLASSIFICATION D

SPECTRAL ACCEL PARAMETERS (USGS '08) Ss =1.50,81=0.75
DESIGN SPECTRAL ACCEL PARAMETERS Sds = 1.00, Sd1=0.75
SEISMIC DESIGN CATEGORY D
SEISMIC FORCE RESISTING SYSTEM:

EQUIPMENT ANCHORAGE SYSTEM FACTORS, ap = 1; Rp = 2.5; Qo =2

013300 - STRUCTURAL SUBMITTALS

1. REVIEW OF SHOP DRAWINGS AND SUBMITTALS BY THE SEOR IS FOR GENERAL CONFORMANCE WITH THE
INFORMATION GIVEN IN THE CONTRACT DOCUMENTS. SEE THE STRUCTURAL SUBMITTAL SCHEDULE AND
PROJECT SPECIFICATIONS FOR REQUIREMENTS.

2. SHOP DRAWINGS FOR ITEMS SPECIFIED ON THE STRUCTURAL DOCUMENTS SHALL BE SUBMITTED TO THE
SEOR FOR REVIEW PRIOR TO FABRICATION. THE CONTRACTOR IS RESPONSIBLE FOR CHECKING DIMENSIONS,
AND ALL ERRORS OF DETAILING, FABRICATION, AND FIT UP OF STRUCTURAL MEMBERS INCLUDING
COORDINATION WITH OTHER TRADES.

3. SHOP DRAWINGS AND SUBMITTALS DO NOT CONSTITUTE CHANGE ORDERS. ANY PROPOSED DEVIATION FROM
THE STRUCTURAL DOCUMENTS MUST BE SUBMITTED IN WRITING AS A REQUEST FOR SUBSTITUTION FOR
APPROVAL BY THE SEOR.

4. SUBSTITUTION REQUESTS FOR MATERIALS SPECIFIED ON THE STRUCTURAL DOCUMENTS MAY BE
CONSIDERED WITH MATERIALS HAVING EQUIVALENT OR GREATER CAPACITY AND PERFORMANCE. CURRENT
EVALUATION REPORTS AND PRODUCT INFORMATION SHALL BE PROVIDED TO THE SEOR DEMONSTRATING
EQUIVALENT QUALITIES OF THE MATERIAL TO BE SUBSTITUTED.

5. THE STRUCTURAL SUBMITTAL SCHEDULE BELOW IS A SUMMARY LIST AND MAY NOT BE ALL INCLUSIVE OF
SUBMITTALS REQUIRED FOR THIS PROJECT. PROVIDE ALL SUBMITTALS NOTED ON THE CONTRACT
DOCUMENTS AND AS REQUIRED BY THE ARCHITECT, BUILDING OFFICIAL AND OWNER'S REPRESENTATIVE.

STRUCTURAL SUBMITTAL SCHEDULE
CONCRETE REINFORCEMENT

REQ'D:

REQ'D:
REQ'D:

MANUFACTURER'S PRODUCT DATA, SPECIFICATIONS AND INSTALLATION PROCEDURES FOR
PROPRIETARY MATERIALS AND REINFORCEMENT

STEEL PRODUCER'S CERTIFICATES OF MILL ANALYSIS, TENSILE AND BEND TESTS
SHOP DRAWINGS FOR FABRICATION, BENDING AND PLACEMENT

CAST-IN-PLACE CONCRETE

REQ'D:
REQ'D:
REQ'D:

DESIGN MIX FOR EACH CONCRETE MIXTURE, INDICATING LOCATION OF USE
MATERIAL CERTIFICATES FOR CEMENT, AGGREGATES AND ADMIXTURES
TEST CERTIFICATES FOR NON-POTABLE MIX WATER

014500 - STATEMENT OF SPECIAL INSPECTIONS

1. THE OWNER SHALL EMPLOY ONE OR MORE SPECIAL INSPECTORS TO PROVIDE INSPECTIONS DURING CONSTRUCTION. THE
SPECIAL INSPECTOR SHALL BE A QUALIFIED PERSON WHO DEMONSTRATES COMPETENCE TO THE SATISFACTION OF THE
BUILDING OFFICIAL FOR INSPECTION OF THE PARTICULAR TYPE OF CONSTRUCTION OR OPERATION REQUIRING SPECIAL

INSPECTION.

2. SEE THE SPECIAL INSPECTIONS SCHEDULE AND PROJECT SPECIFICATIONS FOR REQUIREMENTS. IT IS SOLELY THE
CONTRACTOR'S RESPONSIBILITY TO SEE THAT THESE INSPECTIONS ARE PERFORMED.

3. SPECIAL INSPECTIONS ARE NOT REQUIRED WHERE THE WORK IS DONE ON THE PREMISES OF A FABRICATOR REGISTERED
AND APPROVED TO PERFORM SUCH WORK WITHOUT SPECIAL INSPECTION. APPROVED FABRICATORS MUST SUBMIT A
CERTIFICATE OF COMPLIANCE FOR OFFSITE FABRICATIONS SUCH AS STRUCTURAL STEEL, PRECAST CONCRETE, GLUED
LAMINATED TIMBER, ETC.

4. ALL INSPECTIONS SHALL BE PERFORMED BY INDEPENDENT SPECIAL INSPECTORS. JOB SITE VISITS BY THE STRUCTURAL
ENGINEER OR BUILDING OFFICIAL DO NOT CONSTITUTE AND ARE NOT A SUBSTITUTE FOR INSPECTIONS BY A SPECIAL

INSPECTOR.

5. ALL INSPECTION REPORTS SHALL BE SUBMITTED TO THE BUILDING OFFICIAL AND SEOR. THE FINAL REPORTS BY THE

SPECIAL INSPECTOR(S) MUST CERTIFY THAT THE ENTIRE STRUCTURAL SYSTEM COMPLIES WITH THE APPROVED PLANS AND

SPECIFICATIONS.

6. WORK REQUIRING SPECIAL INSPECTION SHALL BE INSPECTED BY THE SPECIAL INSPECTOR WHO IS PRESENT IN THE AREA
WHERE THE WORK IS PERFORMED AND AT THE COMPLETION OF WORK. CONTINUOUS INSPECTION CONSISTS OF FULL-TIME
INSPECTION; PERIODIC INSPECTION CONSISTS OF PART-TIME OR INTERMITTENT INSPECTION.

7. THE SPECIAL INSPECTIONS SCHEDULE BELOW IS A SUMMARY LIST AND MAY NOT BE ALL INCLUSIVE OF INSPECTIONS
REQUIRED FOR THIS PROJECT. THE CONTRACTOR SHALL CALL FOR ALL INSPECTIONS NOTED ON THE CONTRACT
DOCUMENTS AND AS REQUIRED BY THE ARCHITECT, BUILDING OFFICIAL AND OWNER'S REPRESENTATIVE.

SPECIAL INSPECTIONS SCHEDULE
STRUCTURAL CONCRETE AND REINFORCEMENT

PERIODIC:
PERIODIC:
PERIODIC:
PERIODIC:
PERIODIC:

INSPECTIONS OF REINFORCING STEEL AND PLACEMENT

INSPECT BOLTS TO BE INSTALLED IN CONCRETE PRIOR TO AND DURING PLACEMENT OF CONCRETE
INSPECT FORMWORK FOR SHAPE, LOCATION AND DIMENSIONS OF THE CONCRETE MEMBER BEING FORMED
VERIFY USE OF REQUIRED DESIGN MIX

VERIFY COMPLIANCE OF NON-POTABLE MIX WATER

CONTINUOUS: INSPECTION OF CONCRETE AND SHOTCRETE PLACEMENT FOR PROPER APPLICATION TECHNIQUES
CONTINUOUS: SAMPLING FRESH CONCRETE AND PERFORMING SLUMP AND AIR CONTENT TESTS & DETERMINING THE

PERIODIC:  INSPECTION FOR MAINTENANCE OF SPECIFIED CURING TEMPERATURE AND TECHNIQUE

PERIODIC:  VERIFICATION OF IN-SITU CONCRETE STRENGTH, PRIOR TO REMOVAL OF SHORES AND FORMS FROM BEAMS
AND STRUCTURAL SLABS

PERIODIC:  POST-INSTALLED AND ADHESIVE ANCHORS

STRUCTURAL STEEL

PERIODIC:  STRUCTURAL STEEL IDENTIFICATION MARKINGS TO CONFORM TO ASTM STANDARDS SPECIFIED IN THE
APPROVED CONSTRUCTION DOCUMENTS

PERIODIC:  STRUCTURAL STEEL MANUFACTURER'S CERTIFIED MILL TEST REPORTS REQUIRED

WELDING

TEMPERATURE OF FRESH CONCRETE AT THE TIME OF MAKING SPECIMENS FOR STRENGTH TESTS

CONTINUOUS: COMPLETE AND PARTIAL PENETRATION GROOVE WELDS
CONTINUOUS: FILLET WELDS > 5/16" AND MULTIPASS FILLET WELDS

PERIODIC:
PERIODIC:

PERIODIC:
PERIODIC:

FILLET WELDS < 5/16"

WELD FILLER MATERIAL IDENTIFICATION MARKINGS TO CONFORM TO AWS STANDARDS SPECIFIED IN THE
APPROVED CONSTRUCTION DOCUMENTS, MANUFACTURE'S CERTIFICATION OF COMPLIANCE REQUIRED
VERIFICATION OF WELDABILITY OF REINFORCING STEEL OTHER THAN ASTM A706

ALL OTHER REINFORCEMENT WELDS, UNO

017000 - EXISTING CONDITIONS

1. SEE ORIGINAL DRAWINGS FOR EXISTING BUILDING INFORMATION NOT SHOWN OR NOTED.

2. SEE PROJECT REPORTS AND ARCHITECTURAL DRAWINGS FOR HAZARDOUS MATERIALS (LEAD, ASBESTOS, ETC.) ABATEMENT

REQUIREMENTS.

1. WHERE EXISTING CONDITIONS VARY SIGNIFICANTLY FROM THOSE SHOWN ON THESE DRAWINGS, THE SEOR SHALL BE
NOTIFIED PRIOR TO CONTINUED CONSTRUCTION RELATED TO SUBJECT CONDITIONS.

2. EXISTING CONCRETE SURFACES TO BE IN CONTACT WITH NEW CONCRETE SHALL BE ROUGHENED AS FOR TYPICAL
CONSTRUCTION JOINTS, AND AN ASTM C1059 COMPLIANT BONDING AGENT SHALL BE APPLIED PRIOR TO PLACING NEW

CONCRETE.

3. DO NOT CUT OR DAMAGE EXISTING CONCRETE OR MASONRY REINFORCEMENT EXCEPT AS CLEARLY INDICATED. MAINTAIN AT

LEAST 2 INCHES CLEAR TO EXISTING REINFORCEMENT, CONDUIT AND OTHER EMBEDDED ITEMS FROM CUTS, CORES, DRILL

HOLES, SHOTPINS, ETC. IN AREAS OF WORK, MARK LOCATIONS OF SUCH ITEMS USING NONDESTRUCTIVE METHODS SUCH AS

GROUND PENETRATING RADAR OR X-RAY.

4. THE GENERAL CONTRACTOR SHALL COORDINATE THE SPECIFIC LOCATION OF REPLACEMENT MECHANICAL EQUIPMENT WITH
THE STRUCTURAL FRAMING. IF NEW EQUIPMENT DEVIATES IN WEIGHT, SIZE OR LOCATION FROM EXISTING EQUIPMENT BEING

REPLACED, SEOR APPROVAL MUST BE OBTAINED PRIOR TO INSTALLATION OF THE UNITS.

5. EXISTING STRUCTURAL MEMBERS SUPPORTING NEW EQUIPMENT SHALL BE INSPECTED FOR DAMAGE AND DETERIORATION
PRIOR TO INSTALLATION OF THE UNITS. NOTIFY THE SEOR OF SUCH CONDITIONS AND DO NOT INSTALL UNITS UNTIL THE
CONDITIONS ARE ADDRESSED.

6. DURING THE COURSE OF WORK, NOTIFY THE SEOR OF EXISTING STRUCTURAL DETERIORATION, APPARENT DISTRESS, WATER

INTRUSION, OR COMPROMISED MEMBERS THAT ARE DISCOVERED.

7. REPAIR FIREPROOFING, WATERPROOFING AND FINISHES AS REQUIRED WHERE DISTURBED BY STRUCTURAL WORK. SEE
ARCHITECTURAL DRAWINGS AND SPECIFICATIONS.
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2. PROVIDE CAULKING AROUND PIPE AND SLEEVE TO PROVIDE A WATER TIGHT SEAL.

SLAB W/ 1/2" DIA HILTI KB-TZ (ICC ESR-1917) W/ 2" EMBEDMENT (MIN 4" THICK CONC SLAB).
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(TYP EACH END)

NOTES:

N

THREADED ROD

1. WHERE NO (E) UNISTRUT FRAMING OCCURS, ATTACH BRACE TO CONCRETE ROOF
SLAB W/ 1/2" DIA HILTI KB-TZ (ICC ESR-1917) W/ 2" EMBEDMENT (MIN 4" THICK CONC SLAB).
2. PROVIDE VIBRATION ISOLATORS FOR SILENCER AS REQUIRED BY MANUFACTURER.
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000' LONGITUDINAL BRACE

WHERE REQUIRED
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1. WHERE NO (E) UNISTRUT FRAMING OCCURS, ATTACH BRACE TO CONCRETE ROOF
SLAB W/ 1/2" DIA HILTI KB-TZ (ICC ESR-1917) W/ 2" EMBEDMENT (MIN 4" THICK CONC SLAB).
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WITH DIMENSIONS AS WELL AS DIMENSIONS OF ANY OTHER
NEARBY OPENINGS IN THE WALL.
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