




















GENERAL ELECTRICAL EQUIPMENT SCHEDULE

ITEM

NO.
SYMBOL DESCRIPTION APPROVED MANUFACTURERS

THE SYMBOLS AND THE EQUIPMENT SCHEDULE ARE FOR THE CONVENIENCE OF THE CONTRACTOR.  EACH CONTRACTOR SHALL BE  RESPONSIBLE  FOR

VERIFICATION  OF QUANTITIES AND SHALL  FURNISH ALL MATERIAL  REQUIRED, WHETHER SPECIFIED OR NOT, TO PRODUCE A SATISFACTORY WORKING

SYSTEM.

CATALOG  NUMBERS SHALL NOT BE  CONSIDERED COMPLETE BUT ARE GIVEN ONLY TO AID THE CONTRACTOR IN THE SEARCH FOR MATERIAL.  NO

MATERIAL  SHALL BE ORDERED BY MANUFACTURER AND CATALOG NUMBER ONLY.  EACH CONTRACTOR  SHALL  FIRST  READ  THE  COMPLETE

DESCRIPTION  OF  THE  MATERIAL ON THESE DRAWINGS AND SPECIFICATIONS. THE FIRST  MANUFACTURER  LISTED IS THE  BASIS OF  DESIGN.  "STANDARD

COLOR" INDICATES FACTORY FINISH AVAILABLE AT NO ADDITIONAL CHARGE.

TRANSFORMER SCHEDULE
TYPE: REMARKS:

TP1 - NEMA TP 1 DRY TYPE AUT - AUTOTRANSFORMER AL - ALUMINUM WINDINGS

K4 - K4 RATED TP 1 DRY TYPE BB - BUCK-BOOST CP - COPPER WINDINGS

K13 - K13 RATED TP 1 DRY TYPE LIQ - LIQUID FILLED RS - EPOXY RESIN ENCAPSULATED

PE - NEMA PREMIUM EFFICIENCY FL - FILTERED

HM - HARMONIC MITIGATING TP 1 NV - NON-VENTILATED

NL - 200% RATED NEUTRAL

EL - ELECTROSTATIC SHIELD

ENCLOSURE: NEMA 1 UNLESS SPECIFIED OTHERWISE

MAX.
TEMP.
RISE C.

KVA
RATING

PRIMARY SECONDARY TAPS

ITEM TYPE VOLTS PH VOLTS PH % REG #(+) #(-) REMARKS APPROVED MANUFACTURERS

TR-SFDBA 750 LIQ 150 13800 3 480Y/
277

3 2.5 2 4 CP COOPER POWER SYSTEMS
ABB
SQUARE D

TR-SFDBB 225 LIQ 150 13800 3 480Y/
277

3 2.5 2 4 CP COOPER POWER SYSTEMS
ABB
SQUARE D

PAD MOUNT MEDIUM VOLTAGE SWITCH, 15 KV, 600 AMP, 3 PHASE.  AIR INTERRUPTER LOAD
BREAK TYPE. SINGLE SELF-SUPPORTING WEATHERPROOF ENCLOSURE. EXTERNAL HANDLE
OPERATED 3 POLE SWITCHES. REFER TO ONE-LINE AND SPECIFICATION 16215 FOR ADDITION
INFORMATION. CUSTOM PAINT FINISH SELECTION BY FERMILAB.

3 REFER TO SPECIFICATIONS.DSTR-SFDB

DISTRIBUTION TRANSFORMER, LIQUID FILLED, PAD MOUNT WEATHERPROOF
ENCLOSURE, DEADFRONT TERMINATIONS.  REFER TO SPECIFICATION  16272 AND
TRANSFORMER SCHEDULE FOR ADDITIONAL INFORMATION. CUSTOM PAINT FINISH
SELECTION BY FERMILAB.

2

ENGINE GENERATOR, DIESEL, STAND-BY RATED 100 KW / 125 KVA, UNIT MOUNTED RADIATOR,
CRITICAL GRADE SILENCER, BATTERY CHARGER AND HEATER, WEATHERPROOF HOUSING,
BLOCK HEATER, BASE MOUNTED FUEL TANK, CAPABLE OF SUPPORTING 1/2 LOAD FOR 24
HRS. RUPTURE BASIN. REFER TO SPECIFICATIONS FOR ADDITIONAL INFORMATION.
CUSTOM PAINT FINISH SELECTION BY FERMILAB.

1 REFER TO SPECIFICATIONS.GEN-SFDB

REFER TO TRANSFORMER
SCHEDULES.

HANDHOLE, COMPOSITE POLYMER CONCRETE BODY WITH 30" DEPTH AND COVER. VERTICAL
DESIGN LOAD OF 8000 LBS AND LATERAL DESIGN LOAD OF 600 LBS/SQ. FT. SIDEWALK
APPLICATIONS WITH A SAFETY FACTOR FOR NON DELIBERATE VEHICULAR TRAFFIC. COVER
WITH BOLTS AND 8000/12000 DESIGN LOAD.

4 HUBBELL

 TIER 8

CARLSON INDUSTRIES

ARMORCAST

SC-HH

1. ##-### INDICATES ELECTRICAL EQUIPMENT DEFINED IN ELECTRICAL SCHEDULES OR
SPECIFICATION. REFER TO DRAWINGS CONTAINING ELECTRICAL SCHEDULES. PERMANENT
NAMEPLATE SHALL MATCH FINAL EQUIPMENT NOMENCLATURE, NOT ELECTRICAL EQUIPMENT
TAG NAME, REFER TO SPECIFICATIONS.

LINE TYPE KEY:
NEW WORK BY THIS SUBCONTRACTOR (DARK SOLID LINE)

NEW WORK UNDERFLOOR OR UNDERGROUND BY THIS SUBCONTRACTOR (DARK
LONG DASHED LINE)

NEW WORK BY OTHERS AND/OR EXISTING TO REMAIN (LIGHT SOLID LINE)

ELECTRICAL GENERAL NOTES

AIC RATINGS LISTED FOR EQUIPMENT ARE MINIMUM REQUIREMENTS FOR BUS BRACING AND
DEVICE RATING. ALL EQUIPMENT SHALL BE FULLY RATED UNLESS SPECIFICALLY NOTED AS
SERIES RATED.

1.

2. INDICATES MEDIUM VOLTAGE TERMINATION.

ONE LINE DIAGRAM NOTES

NOT FOR
CONSTRUCTION

DRAWING NO.

SCALE:

REV.REVISIONS

DESIGNED

DRAWN

CHECKED

APPROVED

FERMI LAB DATE

SUBMITTED

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

REV. DATE

1 01/26/15 ISSUED FOR 60% REVIEW

SBN FDB SITE WORK

6-7-94B3
/2

/2
0
1
5
 5

:1
8
:4

3
 P

M
C

:\
R

e
v
it
 L

o
c
a
l 
F

ile
s
\M

E
P

1
5
_
1
4
.0

8
7
2
.0

0
 -

 F
e
rm

i 
L
a
b
 -

 F
a
r 

D
e
te

c
to

r_
C

E
N

T
R

A
L
_
w

e
lls

m
a
.r

v
t

0
2

 M
A

R
. 
2
0
1

5

E1

ELECTRICAL COVER SHEET
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EXISTING
NOVA
BUILDING

EXISTING
MINOS
BUILDING

PHASE 1EXISTING

MINIBOONE

DETECTOR

NEW
ACCESS
ROADEQUIP.

YARD

UTILITY PAD

EQUIP.
YARD

GENERATOR 'GEN-SFDB'

TRANSFORMER 'TR-SFDBA'

TRANSFORMER 'TR-SFDBB'

MV SWITCH 'DSTR-SFDB'

EXISTING MV SWITCH

(2) 5" C IN DUCT BANK.
REFER TO DETAIL 3/E-5

EXISTING MANHOLE

PMH-MH-1

REFER TO DETAIL 1/E-4

REFER TO DETAIL 2/E-4

REFER TO DETAIL 1/E-5

(1) 5" C. IN DUCT BANK
REFER TO DETAIL 2/E-5

EXISTING COMMUNICATION MANHOLE

(2) 5" CONDUITS FOR
FIBER. REFER TO 4/E-5.
INSTALL PULL STRINGS.

SC-HH

SC-HH

(4) 4" C IN DUCT BANK,
REFER TO DETAIL 4/E-5

(1) 4" C IN DUCT BANK,
REFER TO DETAIL 3/E-5
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ELECTRICAL SITE PLAN

T. BALA

M. WELLS 3/2/2015

3/2/2015

ELECTRICAL SITE PLAN

GENERAL SHEET NOTES

1.

2.

REFER TO SHEET E-1 FOR GENERAL
ELECTRICAL NOTES, GENERAL
ELECTRICAL EQUIPMENT SCHEDULE AND
TRANSFORMER SCHEDULE.

REFER TO SHEET E-3 FOR ELECTRICAL
ONE LINE DIAGRAMS.
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3-50A

TRANSFORMER 'TR-SFDBA'
750 KVA
13.8KV TO 480/277V

MV SWITCH 'DSTR-SFDB'
15KV, 600A

EXISTING MV SWITCHEXISTING MANHOLE

PMH-MH-1

TRANSFORMER 'TR-SFDBB'
225 KVA
13.8KV TO 480/277V

1

2

3#750 MCM (15KV) AND 1#4/0 GND (600V) IN 5" C

3#750 MCM (15KV) AND 1#4/0 GND (600V) IN 5" C

1

3#750 MCM (15KV) AND
1#4/0 GND (600V)
IN 5" C

3-15A

NEUTRALGROUND

GENERATOR 'GEN - SFDB'
480/277V, 100 KW/125 KVA
3P, 4W

BONDING FOR
SEPARATELY
DERIVED SYSTEM

500 KCM GROUNDING
ELECTRODE
CONDUCTOR TO
GROUND RODS. SEE
PAD DETAILS

500 KCM IN 1" C. TO
BUILDING MAIN
GROUND BAR

GENERATOR FRAME
BONDING

200A/3P
FROM ATS

TO GENERATOR ANNUNCIATOR

TO GENERATOR EPO

TO BAS
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ONE LINE DIAGRAM

T. BALA

M. WELLS 3/2/2015

3/2/2015

GENERAL SHEET NOTES

1. REFER TO SHEET E-1 FOR ELECTRICAL
GENERAL NOTES, ONE LINE DIAGRAM
NOTES, GENERAL ELECTRICAL
EQUIPMENT SCHEDULE AND
TRANSFORMER SCHEDULE.

#KEYNOTES

1.

2.

PULL BACK EXISTING MV FEEDER AND
TERMINATE IN NEW MV SWITCH.

PROVIDE NEW FEEDER BETWEEN NEW
AND EXISTING SWITCH.

NO SCALE1
ONE LINE DIAGRAM - 13.8 KV DISTRIBUTION

NO SCALE2
ONE LINE DIAGRAM - GENERATOR
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C
-

A
-

B -

X X X X X X X X X X X X X X X X X X X X

XX

X X X X

XX

X X X X X X X X X X X X X X X X X X X X

XX

(TYP. ALL SIDES)

2-#5 CONT. @ BOT.
(TYP. 4-SIDES)

#5 CONT.

W.W.F.
6x6-W4.0 x W4.0

ABOVE TOP OF PAD. (TYPICAL)
STUB-UP & COIL 5'-0"

SEE NOTE

CONCRETE ENCASED
PVC CONDUITS

THERMIONIC

CONNECTION.

CADWELD  CAT

NO. TAC-3Q3Q.

500 kcmil BARE

STRANDED COPPER

GROUND CABLE.

THERMIONIC

CONNECTION. CADWELD

CAT NO. GTC-223Q.

500 kcmil BARE

STRANDED COPPER

GROUND CABLE.

THERMIONIC CONNECTION.

CADWELD CAT NO.

GTC-223Q.

1" DIA. x 10'-0" LONG

COPPER CLAD GROUND

ROD.

NOTE:

SUB CONTRACTOR SHALL COORDINATE

AND VERIFY EXACT LOCATION OF CONDUIT

STUBS WITH GENERATOR MANUFACTURER.

GENERAL ENCLOSURE

1"Ø x 10'-0" LONG COPPER

CLAD GROUND ROD WITH

CADWELD MOLD

GTC-223Q. 36" BELOW

STONE. (TYPICAL)

CADWELD MOLD CAT. NO. TAC-3Q3Q.

(TYPICAL)

INSTALLATION NOTE:  ALL 5" CONDUITS

FOR 13.8KV FEEDERS TO TERMINATE

WITH 5", 90°, 48" RADIUS ELBOWS 3"

OVER TOP OF CONCRETE PAD.

TRANSFORMER 'TR-SFDBA'

225KVA

13.8KV-480/277V

STONE

CONTAINMENT

CURB.

PLEASE NOTE: THIS PLAN IS CLASSIFIED FOR CATEGORY 2 OIL

CONTAINMENT

3/4" CHAMFER

(TYP. ALL AROUND)

THERMIONIC CONNECTION

CADWELD CAT NO. SSC-3Q

STUB-UP COIL 5'-0" ABOVE TOP OF

PAD (TYPICAL) 6X6-

W4.0XW4.0

W.W.F.

#5 CONT.

(TYP. ALL SIDES)

2#5 CONT. @ BOT.

(TYP. 4 SIDES) 6" COMPACTED CA-6

GRANULAR FILL

STONE CONTAINMENT

CURB (TYP)

#4@12"

VERT. (TYP.)

4-#4 CONT.

(TYP. ALL AROUND)

GEOTEXTILE

FABRIC

500 MCM BARE STRANDED

COPPER GROUND CABLE.

THERMIONIC CONNECTION.

CADWELD  CAT NO. TAC-3Q3Q.

THERMIONIC CONNECTION.

CADWELD CAT NO.

GTC-223Q.
1" DIA. x 10'-0" LONG

COPPER CLAD GROUND

ROD.

SEE NOTE

(TYPICAL)

NOTE:

SUB CONTRACTOR SHALL

COORDINATE AND VERIFY

EXACT LOCATION OF

CONDUIT STUBS WITH

TRANSFORMER MANUFACTURER

SUMP PIT

TRANSFORMER
'TR-SFDBB'
750KVA
13.8KV-480/277V

CABLE TO ROD
CONNECTION
CADWELD CAT. NO.
GTC-223Q

GRADE

GRANNULAR BACKFILL
COMPACT TO 95% DENSITY

9" THICK, 4000 PSI
CONCRETE PAD

#4 @ 9" EW

500 MCM STRANDED
BARE COPPER

COPPER CLAD GROUND
ROD 1" DIA. 10'-0" LONG

TERMINATE 5" TYPE EB RIGID 48"
RADIUS ELBOWS 3" ABOVE
CONCRETE PAD WITH END BELL. 500
MCM BARE STRANDED COPPER
GROUND CABLE 18" BELOW GRADE.

TO 'DHP-SFDBA1' IN DUCT BANKTO 'DHP-SFDBB1' IN DUCT BANK

TO 'DSTR-SFDB'

SECTION

NO SCALE

GENERATOR PAD PLAN & DETAIL

SECTION

1
E-4

3

E-4

A
-

B
-

 OIL CONTAINMENT & GROUNDING TYPICAL DETAIL

TRANSFORMERS CONCRETE PAD,

NO SCALE

SECTION

E-4

C
E-4

2

SECTION
NO SCALE E-4

3

NO SCALE

NO SCALE

NO SCALE

3'-0"3
'-
0
"

1
'-
6
"

1'-6"

18'-6 1_
4
"

1
4
'-
0
"

1'-6"

6"

2'-6"

2
'-
0
"

3
'-
0
"

6
"

2
'-
0
"

1'-6"

2
"

6
"

1
'-
0
"

1'-0"8" 1
'-
0
"

6"

3
'-
0
"

1
0
'-
0
" 

N
T

S

1'-6"9"

2
4
"

9
" 18" 6

"
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ELECTRICAL DETAILS

T. BALA

M. WELLS 3/2/2015

3/2/2015
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STAINLESS STEEL HEX
HEAD BOLT W/WASHER

PULL SLOT

SKID RESISTANT SURFACE

EXTENSIONS AS REQUIRED
BY CONDUIT DEPTH

KNOCKOUTS - (8)

SLOPE GRADE AWAY
FROM COVER 1" IN 3'

MOUSEHOLES - (2)

CONDUITS LARGER THAN MOUSEHOLES CAN
ACCOMMODATE, SHALL ENTER BOTTOM OF
HANDHOLE WITH LONG RADIUS SWEEPS.

GRAVEL DRAINAGE BED MINIMUM 12"
DEPTH EXTENDING 6" BEYOND ALL EDGES.
MINIMUM SIZE GRAVEL 1". (CA5 OR CA7).

NOTES:

1. ALL DIMENSIONS ARE NOMINAL INSIDE CLEARANCES.
2. ANY SPLICES OR DEVICES IN HANDHOLE SHALL BE SUBMERGIBLE.
3. SEAL ALL CONDUIT ENDS WITH DUCTSEAL.

8" E
XTENSIO

N

LOGO

60"

48"

48"

STAINLESS STEEL 304 1/2"X1/2"X.063
WOVEN METAL MESH ABOVE
GRAVEL FOR RODENT CONTROL

X X X X X X X X X X X X X X X X X X X X

XX

 & GROUNDING TYPICAL DETAIL

MV SWITCH CONCRETE PAD,

NO SCALE

SECTION

E-5

C
--

1

E-5

TYPICAL PVC DUCT BANK SECTION
NO SCALE

5

E-5NO SCALE

4

C

E-5

TYPICAL PVC DUCT BANK SECTION
NO SCALE

3

TYPICAL PVC DUCT BANK SECTION

E-5

EXTERIOR HANDHOLE DETAIL
NO SCALE

6

1'-6"

6
"

1'-6"

2
"

6
"

1'-0"8"

4" MIN. COVER (TYP.)

20" (MIN.)

1
2
"

1
8
"

(T
Y

P
.)

(M
IN

.)

4
"

2
"

(M
IN

.)

7.5"

4" MIN. COVER (TYP.)

11"

1
2
"

1
8
"

(T
Y

P
.)

(M
IN

.)

4
"

2
"

(M
IN

.)

1
2
"

1
8
"

(T
Y

P
.)

(M
IN

.)

20" (MIN.)

(M
IN

.)

4
"

2
"

7.5"

18'-6"

1
2
'-
0
"

500 MCM BARE

STRANDED COPPER

GROUND CABLE 18"

BELOW GRADE.

1"Ø x 10'-0" LONG COPPER

CLAD GROUND ROD WITH

CADWELD MOLD

GTC-223Q. 36" BELOW

STONE. (TYPICAL)

CADWELD MOLD CAT. NO. TAC-3Q3Q.

(TYPICAL)

INSTALLATION NOTE: ALL 5" CONDUITS

FOR 13.8KV FEEDERS TO TERMINATE

WITH 5", 90°, 48" RADIUS ELBOWS 3"

OVER TOP OF CONCRETE PAD.

MV SWITCH

'DSTR-SFDB'

3/4" CHAMFER

(TYP. ALL AROUND)

THERMIONIC CONNECTION

CADWELD CAT NO. SSC-3Q

STUB-UP COIL 5'-0" ABOVE TOP OF

PAD (TYPICAL) 6X6-

W4.0XW4.0

W.W.F.

#5 CONT.

(TYP. ALL SIDES)

2#5 CONT. @ BOT.

(TYP. 4 SIDES)

500 MCM BARE STRANDED

COPPER GROUND CABLE.

THERMIONIC CONNECTION.

CADWELD  CAT NO. TAC-3Q3Q.

THERMIONIC CONNECTION.

CADWELD CAT NO.

GTC-223Q.
1" DIA. x 10'-0" LONG

COPPER CLAD GROUND

ROD.

NOTE:

SUB CONTRACTOR SHALL

COORDINATE AND VERIFY

EXACT LOCATION OF

CONDUIT STUBS WITH

SWITCH MANUFACTURER

BACKFILL OR EARTH

BACKFILL

"HIGH VOLTAGE LINE"

2" BASE SPACERS CAT.5W20-2

PAINT RED-OXIDE ON

2" BASE SPACERS

2-5",  2-4", 2-3", 2-2" PVC CONDUITS
AS SHOWN ON PLAN SHEETS

(TYP. AS SHOWN)

BY UNDERGROUND DEVICES
INC. (TYP. AS SHOWN)

ENCASEMENT
TOP OF CONCRETE

CONCRETE ENCASEMENT

RESTORATION WITH

CAUTION TAPE (RED)

6" MIN. TOPSOIL
UNPAVED AREAS

EXISTING GRADE

COMPACTED CA-6

(ADJUST FOR CONDUIT DIA.)

"HIGH VOLTAGE LINE"

2" BASE SPACERS CAT.5W20-2

PAINT RED-OXIDE ON

2" BASE SPACERS

1-3", 1-4", 1-5" PVC CONDUITS
AS SHOWN ON PLAN SHEETS

(TYP. AS SHOWN)

BY UNDERGROUND DEVICES
INC. (TYP. AS SHOWN)

ENCASEMENT
TOP OF CONCRETE

CONCRETE ENCASEMENT

RESTORATION WITH

CAUTION TAPE (RED)

6" MIN. TOPSOIL
UNPAVED AREAS

EXISTING GRADE

COMPACTED
CA-6 BACKFILL
OR EARTH
BACKFILL

"HIGH VOLTAGE LINE"

2" BASE SPACERS CAT.5W20-2

PAINT RED-OXIDE ON

BY UNDERGROUND DEVICES
INC. (TYP. AS SHOWN)

ENCASEMENT
TOP OF CONCRETE

RESTORATION WITH

CAUTION TAPE (RED)

6" MIN. TOPSOIL
UNPAVED AREAS

EXISTING GRADE

COMPACTED
CA-6 BACKFILL
OR EARTH
BACKFILL

(ADJUST FOR CONDUIT DIA.)

TO EXISTING MANHOLE PMH-MH-1

TERMINATE 5" TYPE EB RIGID 48" RADIUS ELBOWS
3" ABOVE CONCRETE PAD WITH END BELL.

TO EXISTING MV SWITCH

TO TRANSFORMER 'TR-SFDBA'

4-5",  4-4", 4-3", 4-2" PVC CONDUITS
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