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I-70

STA. 35+98 BEGIN STRUCTURE

NO. F-13-X AND F-13-Y
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M.P. 215.35

0

0

0

0 0

1.70

8,959 1.70

I-70

NA

NA

NA

NA

NA

NA

NA

NA

NA

STA. 125+57 ON PROJECT IM 0702-257, 

M.P. 213.65

STA. 35+98 ON PROJECT IM 0702-257, 

20323
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720-497-6959 FAX:720-497-6951

Colorado Department of Transportation

Region 1 JDS

BEGIN PROJECT C 0703-420 =

END PROJECT C 0703-420 =

EISENHOWER/JOHNSON MEMORIAL TUNNEL

CONSTRUCTION PROJECT CODE NO. 20323

2400V SWITCHGEAR REPLACEMENT

Project Code:

SI
LVERTHORNE

GEORGETOWN

Vert. Scale:        NA

215.35

0702-257, M.P. 

PROJECT IM 

STA. 125+57 ON 

C 0703-420 = 

END PROJECT

0702-257, M.P. 213.65 

ON PROJECT IM 

C 0703-420 = STA. 35+98 

BEGIN PROJECT 

STORMWATER MANAGEMENT PLANS

SWITCHGEAR PAD DETAILS

POWER CONTROL BOARD LAYOUT AND DETAILS

TEMPORARY EQUIPMENT DETAILS

STAGING PLAN

SEQUENCE OF CONSTRUCTION

SWITCHGEAR SCHEMATIC DIAGRAMS

EAST VENTILATION BUILDING CONTROL ROOM PLAN

EAST VENTILATION BUILDING GROUND FLOOR PLAN - SOUTH

EAST VENTILATION BUILDING GROUND FLOOR PLAN - NORTH

AND NEW WORK-PT2

WEST VENTILATION BUILDING GROUND FLOOR PLAN

ROOM PLAN - NEW 

WEST VENTILATION BUILDING ELECTRICAL EQUIPMENT

ROOM PLAN - NEW

EAST VENTILATION BUILDING ELECTRICAL EQUIPMENT

ROOM PLAN - EXISTING

WEST VENTILATION BUILDING ELECTRICAL EQUIPMENT

ROOM PLAN - EXISTING

EAST VENTILATION BUILDING ELECTRICAL EQUIPMENT

NEW SWITCHGEAR PLAN AND ELEVATION

NEW 2400V SWITCHGEAR DIAGRAM

EXISTING 2400V SWITCHGEAR DIAGRAM

OVERALL ONE-LINE DIAGRAM

AND ELECTRICAL EQUIPMENT

TABULATION OF CONDUIT AND WIRING

SUMMARY OF APPROXIMATE QUANTITIES
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STANDARD PLAN LIST

2 2

M-100-1

M-208-1

M-203-1

M-203-2

M-203-11

STANDARD SYMBOLS (3 SHEETS)

APPROACH ROADS

DITCH TYPES

SUPERELEVATION CROWNED AND

M-203-12

M-206-1

M-206-2

M-214-1

M-412-1

M-510-1

M-601-1

M-601-2

M-601-3

M-601-10

M-601-11

M-601-12

M-601-20

M-603-1

M-603-2

M-603-3

M-603-10

M-604-10

M-604-11

M-604-12

M-604-13

M-604-20

M-605-1

M-606-1

SUPERELEVATION STREETS (2 SHEETS)

EXCAVATION AND BACKFILL FOR BRIDGES (2 SHEETS)

PLANTING DETAILS

CONCRETE PAVEMENT JOINTS (5 SHEETS)

STRUCTURAL PLATE PIPE H-20 LOADING

SINGLE CONCRETE BOX CULVERT (2 SHEETS)

DOUBLE CONCRETE BOX CULVERT (2 SHEETS)

TRIPLE CONCRETE BOX CULVERT (2 SHEETS)

HEADWALL FOR PIPES

TYPE "S" SADDLE HEADWALLS FOR PIPE

HEADWALLS AND PIPE OUTLET PAVING

WINGWALLS FOR PIPE OR BOX CULVERTS

REINFORCED CONCRETE PIPE

PRECAST CONCRETE BOX CULVERT

CONCRETE AND METAL END SECTIONS (2 SHEETS)

INLET, TYPE C

INLET, TYPE D

CURB INLET TYPE R (2 SHEETS)

CONCRETE INLET TYPE 13

MANHOLES (3 SHEETS)

SUBSURFACE DRAINS

1-3 M-607-1

M-607-2

M-607-3

M-607-4

M-607-10

M-608-1

M-609-1

M-611-1

M-613-1

M-615-1

M-615-2

M-616-1

M-620-1

M-620-2

M-620-11

M-620-12

WIRE FENCES AND GATES (3 SHEETS)

CHAIN LINK FENCE (3 SHEETS)

BARRIER FENCE

PICKET SNOW FENCE

CURB RAMPS (7 SHEETS)

CATTLE GUARD (2 SHEETS)

ROADWAY LIGHTING (4 SHEETS)

EMBANKMENT PROTECTOR TYPE 3

EMBANKMENT PROTECTOR TYPE 5

INVERTED SIPHON

FIELD LABORATORY CLASS 1

FIELD OFFICE CLASS 1

FIELD OFFICE CLASS 2

M-210-1 MAILBOX SUPPORTS (2 SHEETS)

M-614-1 RUMBLE STRIPS (3 SHEETS)

M-629-1 SURVEY MONUMENTS (2 SHEETS)

19-30

EXCAVATION AND BACKFILL FOR STRUCTURES

17-18

31-32

33

34-38

40-41

42-43

44-45

46

47

49

50-53

54

55

58-59

60

61

62-63

64

65-67

73

GUARDRAIL TYPE 7 F-SHAPE BARRIER (4 SHEETS)M-606-13 93-96

120-125

126-129

130-131

132-135

136-138

141

142

143

144

147

148

149-150

68-72VANE GRATE INLET (5 SHEETS)M-604-25

PRECAST TYPE 7 CONCRETE BARRIER (3 SHEETS)M-606-14

ROAD CLOSURE GATE (9 SHEETS)M-607-15

97-99

8

9

15-16

DIVIDED HIGHWAYS (3 SHEETS)

39

139-140SAND BARREL ARRAYS (2 SHEETS)M-614-2

(2 SHEETS)

S-614-40 TYPICAL TRAFFIC SIGNAL INSTALLATION DETAILS 184-188

(5 SHEETS)

(4 SHEETS)

TUBULAR STEEL SIGN SUPPORT DETAILS (6 SHEETS)S-614-8 169-173

260

259

239-258

234-238

208-219S-614-50

189-192

183

182

181

178-180

177

175

167-168

165-166

162-164

161

158-159

160

151-157DELINEATOR INSTALLATIONS (7 SHEETS)

FLASHING BEACON (PORTABLE) DETAILSS-630-3

PAVEMENT MARKINGS (5 SHEETS)

AND VERTICAL PANELS

BARRICADES, DRUMS, CONCRETE BARRIERS (TEMP)

TRAFFIC CONTROLS FOR HIGHWAY CONSTRUCTION

ALTERNATIVE TRAFFIC SIGNAL INSTALLATION DETAILS

TYPICAL MULTI-SIGN INSTALLATIONS

CONCRETE BARRIER SIGN POST INSTALLATIONS

TYPICAL POLE MOUNT SIGN INSTALLATIONS

FLASHING BEACON AND SIGN INSTALLATIONS (3 SHEETS)

STRUCTURE NUMBER INSTALLATION

MARKER ASSEMBLY INSTALLATIONS

FOR CLASS III SIGNS (2 SHEETS)

CONCRETE FOOTINGS AND SIGN ISLANDS

FOR GROUND SIGNS (2 SHEETS)

BREAK-AWAY SIGN SUPPORT DETAILS

CLASS III SIGNS (3 SHEETS)

CLASS II SIGNS

CLASS I SIGNS

GROUND SIGN PLACEMENT (2 SHEETS)

S-627-1

S-630-2

S-630-1

S-614-40A

S-614-22

S-614-21

S-614-20

S-614-14

S-614-12

S-614-10

S-614-6

S-614-5

S-614-4

S-614-3

S-614-2

S-614-1

S-612-1

M-603-4 CORRUGATED POLYETHYLENE PIPE (AASHTO M294)

S-614-11 MILEPOST SIGN DETAIL FOR HIGH SNOW AREAS

METAL PIPE (4 SHEETS)

M-603-5 POLYVINYL CHLORIDE (PVC) PIPE (AASHTO M304)

M-100-2

TEMPORARY EROSION CONTROL (11 SHEETS)

CURBS, GUTTERS, AND SIDEWALKS (4 SHEETS)

176

(24 SHEETS)

S-630-4

S-630-5

S-630-6 EMERGENCY PULL-OFF AREA (TEMPORARY)

S-630-7

PORTABLE RUMBLE STRIPS (TEMPORARY) (2 SHEETS)

13-14

56

57

103-105

106

107-109

110

111-119

265

263-264

ACRONYMS AND ABBREVIATIONS (4 SHEETS) 4-7

10-12

48

100-102

FIELD LABORATORY CLASS 2 (2 SHEETS) 145-146

174S-614-9 PEDESTRIAN PUSH BUTTON POST ASSEMBLY

S-614-41 193

194-197S-614-42 CABINET FOUNDATION DETAIL (4 SHEETS)

198-207S-614-43

220-233S-614-60 DYNAMIC SIGN MONOTUBE STRUCTURES (14 SHEETS)

261-262

DETAILS (2 SHEETS)

STEEL SIGN SUPPORT (TEMPORARY) INSTALLATION

266-268

(3 SHEETS)

ROLLING ROADBLOCKS FOR TRAFFIC CONTROL

(10 SHEETS)

TRAFFIC LOOP AND MISCELLANEOUS SIGNAL DETAILS

STATIC SIGN MONOTUBE STRUCTURES (12 SHEETS)

COLORADO

DEPARTMENT OF TRANSPORTATION

July 04, 2012

M&S STANDARDS PLANS LIST

NUMBER

PLAN

REVISED

NEW OR

TITLE

M STANDARD

NUMBER

PAGE

NUMBER

PLAN

REVISED

NEW OR

TITLE

M STANDARD

NUMBER

PAGE

NUMBER

PLAN

REVISED

NEW OR

TITLE

S STANDARD

NUMBER

PAGE

JULY 24, 2012)
(REVISED ON

JULY 24, 2012)
(REVISED ON

BY DESIGNATED PAY ITEM OR SUBSIDIARY ITEM.

AND REVISED, APPLY TO THIS PROJECT WHEN USED

ALL OF THE M&S STANDARD PLANS, AS SUPPLEMENTED

WILL BE ATTACHED TO THE PLANS.

TO THIS PROJECT, INDICATED BY A MARKED BOX   ,

NEW OR REVISED STANDARD PLAN SHEETS APPLICABLE

(REVISED ON NOVEMBER 28, 2012)

(REVISED ON NOVEMBER 28, 2012)

(REVISED ON JULY 08, 2013)

(REVISED ON AUGUST 30, 2013)

(REVISED ON SEPTEMBER 16, 2013)

(REVISED ON JUNE 10, 2014)

(REVISED ON JUNE 16, 2014)

(REVISED ON OCTOBER 02, 2014)

(REVISED ON OCTOBER 02, 2014)

OCT. 02, 2014)
(REVISED ON

OCT. 02, 2014)
(REVISED ON

(REVISED ON OCTOBER 23, 2014)

S-614-44 (REVISED ON NOVEMBER 03, 2014)PEDESTAL POLE SIGNALS (2 SHEETS)

TEMPORARY SPAN WIRE SIGNALS

(REVISED ON DECEMBER 08, 2014)

(REVISED ON DECEMBER 12, 2014)

(REVISED ON DECEMBER 17, 2014)

(REVISED ON APRIL 2, 2015)

(REVISED ON APRIL 2, 2015)

(REVISED ON APRIL 2, 2015)

M-603-6

(AASHTO MP 20)

STEEL REINFORCED POLYETHYLENE RIBBED PIPE

M-611-2 DEER GUARD (2 SHEETS)

(NEW ON APRIL 30, 2015)

(NEW ON APRIL 30, 2015)

DEER FENCE, GATES, AND GAME RAMPS (5 SHEETS)

(REVISED ON APRIL 30, 2015)

M-216-1 (NEW ON JULY 16, 2015)SOIL RETENTION COVERING (2 SHEETS)

(REVISED ON AUGUST 13, 2015)

NOVEMBER 25, 2015)
(REVISED ON

NOVEMBER 25, 2015)
(REVISED ON

NOVEMBER 25, 2015)
(REVISED ON

DECEMBER 29, 2015)
(REVISED ON

M-606-1 GUARDRAIL TYPE 3 W-BEAM (20 SHEETS) 74-92OCTOBER 27, 2014)
(REVISED ON

TYPE 3 W-BEAM 31 INCHES (20 SHEETS)

MIDWEST GUARDRAIL SYSTEM (MGS) 

MARCH 29, 2016)
(REVISED ON

(REVISED ON MAY 24, 2016)

(REVISED ON MAY 24, 2016)

Revised on May 24, 2016
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GENERAL NOTES

3

GENERAL NOTES

3

PROGRESS AT THE TUNNEL.

CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS AND COORDINATE WITH OTHER PROJECTS THAT MAY BE IN 

IN AN APPROPRIATE MANNER AT NO ADDITIONAL COST TO CDOT.

ALL REMOVED EQUIPMENT IS THE PROPERTY OF THE CONTRACTOR AND HAS TO BE REMOVED OFF OF CDOT PROPERTY 

SWITCHGEAR AND TRANSFORMERS.

CONCRETE PAD FOR NEW SWITCHGEAR AND TRANSFORMERS WILL BE INSTALLED PRIOR TO INSTALLATION OF NEW 

WEEKS PRIOR TO INSTALLATION, THIS WILL NOT BE PAID FOR SEPARATELY BUT INCLUDED IN THE WORK.

THE BE RESPONSIBILITY OF THE CONTRACTOR. CONTRACTOR TO SUBMIT PLANS TO THE ENGINEER FOR REVIEW TWO (2) 

CONTAINMENT SYSTEM FOR THE TEMPORARY TRANSFORMERS SHALL HAVE A MIN CAPACITY OF 750 GAL AND WILL BE 

CONDUCTOR.

PRIOR TO DISCONNECTING ANY WIRING, THE CONTRACTOR SHALL ESTABLISH THE FUNCTION OF EACH EXISTING 

BE PAID FOR SEPARATELY, BUT INCLUDED IN THE WORK.

SWITCHGEAR, ONE SPARE AND ONE GROUND AND TEST DEVICE FOR EACH VENTILATION BUILDING. WILL NOT

CONTRACTOR SHALL PROVIDE SPARE CIRCUIT BREAKERS AND GROUND AND TEST DEVICES FOR THE NEW 2400V

ENGINEER AT NO COST TO CDOT.

ANY DAMAGE TO CDOT PROPERTY SHALL BE REPAIRED OR REPLACED TO THE SATISFACTION OF THE PROJECT

CONTRACTOR SHALL PROVIDE PROTECTION FOR THE FACILITY AND ITS EQUIPMENT AND FURNISHINGS.

25.

24.

23.

22.

21.

20.

19.

IN PAY ITEMS NO. 250-00010, 250-00050 AND 250-00110.

ON THE PLANS. FOLLOW PROCEDURES AS DESCRIBED IN SPECIFICATIONS. THE COST OF THE WORK SHALL BE INCLUDED

HEAVY METAL BASED PAINT MAY BE ENCOUNTERED WHEN REMOVING PAINT OFF THE FLOOR AT LOCATIONS IDENTIFIED

IT IS ESTIMATED THAT 1 LUMP SUM REMOVAL AND DISPOSAL OF PAINT WILL BE REQUIRED FOR THIS PROJECT.

IT IS ESTIMATED THAT REMOVAL OF 224 LF OF CONCRETE CURB WILL BE REQUIRED FOR THIS PROJECT.

IT IS ESTIMATED THAT 40 HRS HEALTH AND SAFETY OFFICER WILL BE REQUIRED FOR THIS PROJECT.

IT IS ESTIMATED THAT 40 HRS MONITORING TECHNICIAN WILL BE REQUIRED FOR THIS PROJECT.

THIS PROJECT.

IT IS ESTIMATED THAT 1 LUMP SUM ENVIRONMENTAL HEALTH AND SAFETY MANAGEMENT WILL BE REQUIRED FOR

 

IN PAY ITEMS NO. 250-00010, 250-00050, AND 250-00110.

SWITCHGEAR. FOLLOW ABATEMENT PROCEDURES AS DESCRIBED IN SPECIFICATIONS. THE COST OF WORK SHALL BE INCLUDED 

ASBESTOS WILL BE ENCOUNTERED WHEN DRILLING INTO ELECTRIC ROOM CEILING AND MAY BE PRESENT IN THE EXISTING 

 

ALL CONDUITS SHALL BE TAGGED WITH BRASS TAGS AT ALL TERMINATIONS AND BOXES AS PER SPECIAL PROVISIONS.

 

WITH THE ENGINEER.

PRIOR TO INSTALLATION OF ALL CONDUITS, THE ELECTRICAL CONTRACTOR SHALL COORDINATE LOCATIONS

 

PROVISIONS. NAMEPLATES ON POWER CONTROL BOARD SHALL BE APPLIED WITH ADHESIVE.

TRANSFORMERS, PANELBOARDS, AND COMMUNICATION EQUIPMENT. APPLY WITH SCREWS. REFER TO SPECIAL

PROVIDE PHENOLIC TAGS WITH WHITE LETTERS ON BLACK BACKGROUND FOR ALL SWITCHGEAR CUBICLES,

 

SIZE OF THE MANUFACTURER SELECTED. SUBMIT TO ENGINEER FOR REVIEW PRIOR TO INSTALLATION.

THE ELECTRICAL CONTRACTOR SHALL PROVIDE LAYOUTS FOR THE ELECTRICAL ROOMS BASED ON ACTUAL EQUIPMENT

 

FITTINGS AT THAT LOCATION.

ALL CONDUIT RUNS CROSSING STRUCTURAL EXPANSION JOINTS SHALL HAVE EXPANSION AND DEFLECTION TYPE

 

AIR SPACE BETWEEN THE DEVICE AND THE WALL UNLESS OTHERWISE NOTED.

ALL SURFACE MOUNTED BOXES, AND CONDUITS SHALL BE MOUNTED SO AS TO MAINTAIN A ƒ" 

 

NYLON PULL LINES RATED 200 LBS INSTALLED AND SHALL BE CAPPED.

INSTALLED PARALLEL TO BEAMS AND WALLS WHENEVER POSSIBLE.  SPARE CONDUITS SHALL HAVE

PREVENT CONFLICTS WITH EQUIPMENT AND STRUCTURAL CONDITIONS. EXPOSED CONDUITS SHALL BE

CONDUIT RUNS ARE SHOWN DIAGRAMMATICALLY AND SHALL BE INSTALLED IN A MANNER TO

 

AND APPLICABLE LOCAL CODES.

WITH THE LATEST RULES AND REGULATIONS OF THE NATIONAL ELECTRIC CODE, CDOT STANDARDS,

ALL CONDUITS, JUNCTION BOXES, AND EQUIPMENT SHALL BE INSTALLED AND GROUNDED IN ACCORDANCE

 

PRIOR TO ACTUAL INSTALLATION.

ALL PROPOSED LOCATIONS FOR TEMPORARY FEEDERS, ETC. SHALL BE REVIEWED WITH THE ENGINEER

 

IN THE DRAWINGS AND SPECIFICATIONS SHALL APPLY TO THE INSTALLATION LOCATION AT THAT ELEVATION.

THE TUNNEL IS LOCATED AT APPROXIMATELY 11,000 FEET ABOVE SEA LEVEL.  ALL EQUIPMENT RATINGS SPECIFIED

 

SWITCHGEAR WIRE AND SHALL BE REPLACED BACK TO THE POINT OF CONNECTION.

BACK AS NECESSARY TO CLEAR THE EXISTING SWITCHGEAR AND TO FACILITATE EXTENSION TO THE TEMPORARY 

ELECTRICAL CONDUIT THAT IS INDICATED "TO BE REMOVED" SHALL BE REMOVED FROM THE SWITCHGEAR 

18.

17.

16.

15.

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.
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P1 4 IN P1 24.9KV SWITCHGEAR 2400V TRANSFORMER 1B 24.9KV FEEDER
P2 4 IN P2 24.9KV SWITCHGEAR 2400V TRANSFORMER 1A 24.9KV FEEDER
P3A 4 IN P3 2400V SWITCHGEAR 2400V MCC NO. 1A MCC FEEDER
P3B 4 IN P4 2400V SWITCHGEAR 2400V MCC NO. 1A MCC FEEDER
P4A 4 IN P4 2400V SWITCHGEAR 2400V MCC NO. 1B MCC FEEDER
P4B 4 IN P4 2400V SWITCHGEAR 2400V MCC NO. 1B MCC FEEDER

1 IN 125/250V DC PANEL 2400V SWITCHGEAR 125V DC CONTROL POWER

C3 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER BREAKER 1A CONTROL
C3A 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER BREAKER 1A INDICATING LIGHTS
C3B 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD TIE BREAKER 1A CONTROL
C3C 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD TIE BREAKER 1A INDICATING LIGHTS
C4 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER BREAKER 1B CONTROL

C4A 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER BREAKER 1B INDICATING LIGHTS
M3 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER 1A AMMETER

M3A 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER 1A VOLTMETER
M4 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER 1B AMMETER

M4A 2400V SWITCHGEAR CONTROL ROOM-POWER CONTROL BOARD FEEDER 1B VOLTMETER

C201 1 IN N/A NEUTRAL GROUNDING RESISTOR GROUNDING CONTROL
C202 1 IN N/A NEUTRAL GROUNDING RESISTOR GROUNDING CONTROL

P1 4 IN P1 24.9KV SWITCHGEAR 2400V TRANSFORMER 1A 24.9KV FEEDER
P2 4 IN P2 24.9KV SWITCHGEAR 2400V TRANSFORMER 1B 24.9KV FEEDER
P3A 4 IN P3 2400V SWITCHGEAR 2400V MCC NO. 1A MCC FEEDER
P3B 4 IN P4 2400V SWITCHGEAR 2400V MCC NO. 1A MCC FEEDER
P4A 4 IN P4 2400V SWITCHGEAR 2400V MCC NO. 1B MCC FEEDER
P4B 4 IN P4 2400V SWITCHGEAR 2400V MCC NO. 1B MCC FEEDER

C3 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER BREAKER 1A CONTROL
C3A 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER BREAKER 1A INDICATING LIGHTS
C3D 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL TIE BREAKER 1A CONTROL
C3E 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL TIE BREAKER 1A INDICATING LIGHTS
C4 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER BREAKER 1B CONTROL

C4A 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER BREAKER 1B INDICATING LIGHTS
M3 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER 1A AMMETER

M3A 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER 1A VOLTMETER
M4 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER 1B AMMETER

M4A 2400V SWITCHGEAR REMOTE SUPERVISORY TERMINAL FEEDER 1B VOLTMETER

C201 1 IN N/A NEUTRAL GROUNDING RESISTOR GROUNDING CONTROL
C202 1 IN N/A NEUTRAL GROUNDING RESISTOR GROUNDING CONTROL

FUNCTION
CONDUIT

DESIGNATION
CONDUIT

SIZE
CDOT CIRCUIT
DESIGNATION

ORIGIN DESTINATION

1 1/2 INCH

1 1/2 INCHC3

EAST VENTILATION BUILDING

WEST VENTILATION BUILDING

C3

C202 1 IN N/A 2400 V TRANSFORMER NEUTRAL GROUNDING RESISTOR GROUNDING CONTROL

TOTALS

1 INCH 1 1/2 INCH 4 INCH NO. 12 NO. 10
NO. 4
2.4KV

NO. 1
NO. 1
35KV

250KCMIL
5KV

3 NO.1 35KV, NO.1 GND 45 60 180
3 NO.1 35KV, NO.1 GND 60 75 225
3 250KCMIL, NO. 1/0 GND 60 75 225
3 250KCMIL, NO. 1/0 GND 50 65 195
3 250KCMIL, NO. 1/0 GND 60 75 225
3 250KCMIL, NO. 1/0 GND 60 75 225

2 NO. 10, NO. 10 GND 145 480

3 NO. 12 75 270
3 NO. 12 270
3 NO. 12 270
3 NO. 12 270
3 NO. 12 270
3 NO. 12 270
2 NO. 12 180
2 NO. 12 180
2 NO. 12 180
2 NO. 12 180

4 120 540
4 130 580

3 NO.1 35KV, NO.1 GND 55 70 210
3 NO.1 35KV, NO.1 GND 65 80 240
3 250KCMIL, NO. 1/0 GND 50 65 195
3 250KCMIL, NO. 1/0 GND 50 65 195
3 250KCMIL, NO. 1/0 GND 50 65 195
3 250KCMIL, NO. 1/0 GND 50 65 195

3 NO. 12 80 285
3 NO. 12 285
3 NO. 12 285
3 NO. 12 285
3 NO. 12 285
3 NO. 12 285
2 NO. 12 190
2 NO. 12 190
2 NO. 12 190
2 NO. 12 190

4 135 600
4 120 540

NO. OF
WIRES

WIRE SIZE

613 - WIRING

LINEAR FOOT (FOR INFORMATION ONLY)

613 - ELECTRICAL CONDUIT

LINEAR FOOT

4 NO. 1 120 540

660 1830 1130 855 1650

4

 P201 1 1/2 IN N/A 2400 V TRANSFORMER NEUTRAL GROUNDING RESISTOR TRANSFORMER NEUTRAL
P202 1 1/2 IN N/A 2400 V TRANSFORMER NEUTRAL GROUNDING RESISTOR TRANSFORMER NEUTRAL

2 NO. 120 270
2 NO. 130 290

D101 1 IN D3 125V DC PANEL 2400V SWITCHGEAR 125V DC CONTROL POWER
D102 1 IN D4 125V DC PANEL 2400V SWITCHGEAR 125V DC CONTROL POWER

2 NO. 10, NO. 10 GND 130 435
2 NO. 10, NO. 10 GND 130 435

P201 1 1/2 IN N/A 2400 V TRANSFORMER NEUTRAL GROUNDING RESISTOR TRANSFORMER NEUTRAL
P202 1 1/2 IN N/A 2400 V TRANSFORMER NEUTRAL GROUNDING RESISTOR TRANSFORMER NEUTRAL

2 NO. 135 300
2 NO. 120 270
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MAKE CONNECTIONS TO NEW
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TEST EACH CONDUCTOR AND
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BRANCH CIRCUIT CONDUCTOR
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DISCONNECT EXISTING 

PROCEDURES).

WITH CDOT EJMT STANDARD

(LOCK/TAG OUT IN ACCORDANCE
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DISCONNECT POWER FROM

BLOCKS OF EACH SIZE PROVIDED.

BOX. INSTALL (8) SPARE TERMINAL 

CONDUCTOR WITHIN THE JUNCTION

FEEDER/BRANCH CIRCUIT

FOR THE CONDUCTORS FOR EACH 

BLOCKS SIZED APPROPRIATELY

DRAWINGS.  PROVIDE TERMINAL

BOX AS INDICATED ON THE

CIRCUIT WIRING TO NEW JUNCTION

ROUTE NEW FEEDER AND BRANCH 

ON THE DRAWINGS.

DC PANELBOARDS AS INDICATED 
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INSTALL NEW DC PANELBOARDS 

SEQUENCE OF CONSTRUCTION

Numbers

Structure

No Revisions:

Revised:

Void: Sheet Subset:

Detailer:

Designer:

Sheet Number
Subset Sheets:

Init.CommentsDate:

R-X

Sheet Revisions As Constructed
6/24/2016Print Date:

Horiz. Scale:1:16

16096ELEPLAN022w.dgn

Vert. Scale:        NA

Unit Leader Initials

Project No./Code
File Name:

Unit Information

H
e
id

e
n
r
e
ic

h
 
2
:0

6
:1

2
 

P
M
 
J
:\

1
8
4

0
4

5
L
 
-
 

E
J

M
T
 
2
4

0
0

V
 

S
w
it
c
h
g
e
a
r
\

5
.0
 
 

P
r
o
j
e
c
t
 
D
a
t
a
\

5
.1
 
 
E
le

c
t
r
ic

a
l\

F
in

a
l 
D
e
s
ig

n
\

P
la

n
 
S
h
e
e
t
 
f
il
e
s
\

1
6
0
9
6

E
L

E
P

L
A

N
0
2
2

w
.d

g
n

J. SHELDON

 of Phone: (303) 832-9091  Fax: (303) 728-1936

Denver, CO 80202

555 17th Street, Suite 500

20323

J. GONZALES

425A Corporate Circle

Phone:

Golden, CO 80401

720-497-6959 FAX:720-497-6951

Colorado Department of Transportation

Region 1 JDS
26

NHPP 0703-420

TJClark
Typewritten Text
As Builts

TJClark
Typewritten Text
NZ

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Line

TJClark
Callout
SECO used existing 1" spare conduit from DC Panel. Consolidated from Two 1" conduits to a single 1".



SEE SHEET NO. 12
FOR CONTINUATION

ROOM

BATTERY

15

D101

D102

K H F D

GROUND FLOOR PLAN - NORTH

EAST VENTILATION BUILDING

SPACE ABOVE TUNNEL

ROUTED IN INTERSTITIAL 

15

16'0' 8' 32'

NOTES

CHARGER ROOM

BATTERY 

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

(SEE NOTES THIS SHEET)

36 CKTS

225A MCB

225A

NEW DC PANELBOARDS

NOTES THIS SHEET)

TO BE REMOVED. (SEE 

EXISTING DC PANELBOARDS 

SCHEDULED OUTAGE.

SUBMIT A WORK PLAN FOR EACH 

ELECTRICAL CONTRACTOR SHALL

DOWN SIMULTANEOUSLY.

(EAST/WEST) SHALL NOT BE SHUT 

BOTH DC PANELBOARDS

EACH PANEL.

MORE THAN 4 HOURS FOR

DC PANELBOARDS SHALL BE NO

MAXIMUM DOWNTIME FOR

DIRECTED BY CDOT EJMT STAFF.  

WHILE CONTROL POWER IS OFF AS 

MANUAL SWITCHING OF SWITCHGEAR

ASSIST CDOT EJMT STAFF WITH

PROVIDE STAFF AS NECESSARY TO 

ELECTRICAL CONTRACTOR SHALL 

MINIMUM 2 WEEKS IN ADVANCE.

DOWNS WITH CDOT EJMT STAFF 

NOTE:  COORDINATE ALL SHUT

PANELBOARDS.

ENERGIZE NEW DC

CIRCUITS TO NEW 2400V GEAR.

DC PANELBOARDS FOR NEW

MAKE CONNECTIONS TO NEW

AND INSULATION INTEGRITY.

TERMINAL BLOCK FOR CONTINUITY

TEST EACH CONDUCTOR AND

BOX TERMINAL BLOCKS.

SEGMENTS AT THE NEW JUNCTION

BRANCH CIRCUIT CONDUCTOR

CONNECT NEW AND EXISTING

TO NEW JUNCTION BOX.

FROM EXISTING PANEL AND ROUTE

DC PANELBOARDS BRANCH CIRCUITS

DISCONNECT EXISTING

JUNCTION BOX TERMINAL BLOCKS.

FEEDER SEGMENTS AT NEW

CONNECT NEW AND EXISTING

JUNCTION BOX.

PANEL AND ROUTE TO NEW

EXISTING

DC PANELBOARDS FEEDER FROM 

DISCONNECT EXISTING 

PROCEDURES).

WITH CDOT EJMT STANDARD

(LOCK/TAG OUT IN ACCORDANCE

EXISTING DC PANELBOARDS 

DISCONNECT POWER FROM

BLOCKS OF EACH SIZE PROVIDED.

BOX. INSTALL (8) SPARE TERMINAL 

CONDUCTOR WITHIN THE JUNCTION

FEEDER/BRANCH CIRCUIT

FOR THE CONDUCTORS FOR EACH 

BLOCKS SIZED APPROPRIATELY

DRAWINGS.  PROVIDE TERMINAL

BOX AS INDICATED ON THE

CIRCUIT WIRING TO NEW JUNCTION

ROUTE NEW FEEDER AND BRANCH 

ON THE DRAWINGS.

DC PANELBOARDS AS INDICATED 

ADJACENT TO EXISTING

INSTALL NEW DC PANELBOARDS 

SEQUENCE OF CONSTRUCTION

Numbers

Structure

No Revisions:

Revised:

Void: Sheet Subset:

Detailer:

Designer:

Sheet Number
Subset Sheets:

Init.CommentsDate:

R-X

Sheet Revisions As Constructed
6/24/2016Print Date:

Horiz. Scale:1:16

24.9-E_Vent-Room04.dgn

Vert. Scale:        NA

Unit Leader Initials

Project No./Code
File Name:

Unit Information

H
e
id

e
n
r
e
ic

h
 
2
:0

6
:1

3
 

P
M
 
J
:\

1
8
4

0
4

5
L
 
-
 

E
J

M
T
 
2
4

0
0

V
 

S
w
it
c
h
g
e
a
r
\

5
.0
 
 

P
r
o
j
e
c
t
 
D
a
t
a
\

5
.1
 
 
E
le

c
t
r
ic

a
l\

F
in

a
l 
D
e
s
ig

n
\

P
la

n
 
S
h
e
e
t
 
f
il
e
s
\

2
4
.9
-

E
_

V
e
n
t
-

R
o
o

m
0
4
.d

g
n

J. SHELDON

 of Phone: (303) 832-9091  Fax: (303) 728-1936

Denver, CO 80202

555 17th Street, Suite 500

20323

J. GONZALES

425A Corporate Circle

Phone:

Golden, CO 80401

720-497-6959 FAX:720-497-6951

Colorado Department of Transportation

Region 1 JDS
26

NHPP 0703-420

TJClark
Typewritten Text
3-16-17

TJClark
Typewritten Text
As Builts

TJClark
Typewritten Text
NZ

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Typewritten Text
x

TJClark
Line

TJClark
Callout
SECO used existing 1" spare conduit from DC Panel. Consolidated from Two 1" conduits to a single 1".



K F D
B A

8

8a

8b

7

9

11

12

H

16'0' 8' 32'

16

GROUND FLOOR PLAN - SOUTH

EAST VENTILATION BUILDING

C3

SEE SHEET NO.12
FOR CONTINUATION

NOTES

SHEET NO. 5.

FOR CONDUIT AND CABLE SEE 1.

SEE SHEET NO.17
FOR CONTINUATION 
UP TO CONTROL ROOM 

16

Numbers

Structure

No Revisions:

Revised:

Void: Sheet Subset:

Detailer:

Designer:

Sheet Number
Subset Sheets:

Init.CommentsDate:

R-X

Sheet Revisions As Constructed
6/24/2016Print Date:

Horiz. Scale:1:16

24.9-E_Vent-Room02.dgn

Vert. Scale:        NA

Unit Leader Initials

Project No./Code
File Name:

Unit Information

H
e
id

e
n
r
e
ic

h
 
2
:0

6
:1

4
 

P
M
 
J
:\

1
8
4

0
4

5
L
 
-
 

E
J

M
T
 
2
4

0
0

V
 

S
w
it
c
h
g
e
a
r
\

5
.0
 
 

P
r
o
j
e
c
t
 
D
a
t
a
\

5
.1
 
 
E
le

c
t
r
ic

a
l\

F
in

a
l 
D
e
s
ig

n
\

P
la

n
 
S
h
e
e
t
 
f
il
e
s
\

2
4
.9
-

E
_

V
e
n
t
-

R
o
o

m
0
2
.d

g
n

J. SHELDON

 of Phone: (303) 832-9091  Fax: (303) 728-1936

Denver, CO 80202

555 17th Street, Suite 500

20323

J. GONZALES

425A Corporate Circle

Phone:

Golden, CO 80401

720-497-6959 FAX:720-497-6951

Colorado Department of Transportation

Region 1 JDS
26

NHPP 0703-420

TJClark
Typewritten Text
3-16-17

TJClark
Typewritten Text
As Builts

TJClark
Typewritten Text
NZ



10

9

8a

8b

B A

FAN CONTROL BOARD

EAST VENT BUILDING

CONSOLE
TRAFFIC CONTROL

CONTROL ROOM PLAN

EAST VENTILATION BUILDING

0' 4' 16'8'

CONTROLLER (PLC)

PROGRAMMABLE LOGIC

CONTROL ROOM

SHEET NO.22

BOARD, SEE

POWER CONTROL

17

EAST VENT BUILDING CONTROL ROOM PLAN

FOR CONTINUATION

SWITCHGEAR. SEE SHEET 16 

CONDUIT UP FROM 

FOR INFORMATION ONLY

NOTES

LOCATIONS PRIOR TO CONSTRUCTION.

THIS PROJECT GOES TO AD. FIELD VERIFY EQUIPMENT 

DESIGN AND MAY NOT REFLECT CURRENT CONDITIONS WHEN 

THE CONTROL ROOM IS BEING RENOVATED AT THE TIME OF 1.

17

Numbers

Structure

No Revisions:

Revised:

Void: Sheet Subset:

Detailer:

Designer:

Sheet Number
Subset Sheets:

Init.CommentsDate:

R-X

Sheet Revisions As Constructed
6/24/2016Print Date:

Horiz. Scale:1:8

24.9-E_Vent-Room03.dgn

Vert. Scale:        NA

Unit Leader Initials

Project No./Code
File Name:

Unit Information

H
e
id

e
n
r
e
ic

h
 
2
:0

6
:1

6
 

P
M
 
J
:\

1
8
4

0
4

5
L
 
-
 

E
J

M
T
 
2
4

0
0

V
 

S
w
it
c
h
g
e
a
r
\

5
.0
 
 

P
r
o
j
e
c
t
 
D
a
t
a
\

5
.1
 
 
E
le

c
t
r
ic

a
l\

F
in

a
l 
D
e
s
ig

n
\

P
la

n
 
S
h
e
e
t
 
f
il
e
s
\

2
4
.9
-

E
_

V
e
n
t
-

R
o
o

m
0
3
.d

g
n

J. SHELDON

 of Phone: (303) 832-9091  Fax: (303) 728-1936

Denver, CO 80202

555 17th Street, Suite 500

20323

J. GONZALES

425A Corporate Circle

Phone:

Golden, CO 80401

720-497-6959 FAX:720-497-6951

Colorado Department of Transportation

Region 1 JDS
26

NHPP 0703-420

TJClark
Typewritten Text
3-16-17

TJClark
Typewritten Text
As Builts

TJClark
Typewritten Text
NZ



52C

52b

R G

52T

R G

LOCALREMOTELOCAL REMOTE

L
O

C
A

L

R
E

M
O

T
E

L
O

C
A

L

R
E

M
O

T
E

52b52a

52a

52a

T

CS

T

CS

C

CS

C

CS

( )

( )

1
2
5

V
 

D
C
 

B
U

S

+

-

52C

52b

R G

52T

R G

LOCALREMOTE REMOTE

L
O

C
A

L

R
E

M
O

T
E

L
O

C
A

L

R
E

M
O

T
E

52b52a

52a

52a

T

CS

C

CS

C

CS

( )

( )

1
2
5

V
 

D
C
 

B
U

S

+

-

SCHEMATIC DIAGRAMS

SWITCHGEAR

COIL

TRIP

COIL

CLOSE

COIL

CLOSE

COIL

TRIP

N.T.S.

N.T.S.

18

51g
51

50/

MAIN CIRCUIT BREAKERS

TIE CIRCUIT BREAKERS

T

CS

LOCAL

LOCAL REMOTE

CIRCUIT BREAKER

OTHER MAIN 

CONTACT ON 

CIRCUIT BREAKER

CONTACT ON TIE 

LOCAL REMOTE

52b 52b

52b 52b

CIRCUIT BREAKER B

CONTACT ON MAIN 

BREAKER A

MAIN CIRCUIT 

CONTACT ON 

18

Numbers

Structure

No Revisions:

Revised:

Void: Sheet Subset:

Detailer:

Designer:

Sheet Number
Subset Sheets:

Init.CommentsDate:

R-X

Sheet Revisions As Constructed
6/24/2016Print Date:

Horiz. Scale:1:2

24.9-Control-Diagram.dgn

Vert. Scale:        NA

Unit Leader Initials

Project No./Code
File Name:

Unit Information

H
e
id

e
n
r
e
ic

h
 
2
:0

6
:1

7
 

P
M
 
J
:\

1
8
4

0
4

5
L
 
-
 

E
J

M
T
 
2
4

0
0

V
 

S
w
it
c
h
g
e
a
r
\

5
.0
 
 

P
r
o
j
e
c
t
 
D
a
t
a
\

5
.1
 
 
E
le

c
t
r
ic

a
l\

F
in

a
l 
D
e
s
ig

n
\

P
la

n
 
S
h
e
e
t
 
f
il
e
s
\

2
4
.9
-

C
o
n
t
r
o
l-

D
ia

g
r
a

m
.d

g
n

J. SHELDON

 of Phone: (303) 832-9091  Fax: (303) 728-1936

Denver, CO 80202

555 17th Street, Suite 500

20323

J. GONZALES

425A Corporate Circle

Phone:

Golden, CO 80401

720-497-6959 FAX:720-497-6951

Colorado Department of Transportation

Region 1 JDS
26

NHPP 0703-420

TJClark
Typewritten Text
3-16-17

TJClark
Typewritten Text
As Builts

TJClark
Typewritten Text
NZ



SEQUENCE OF CONSTRUCTION

SEQUENCE OF CONSTRUCTION:

19

WEST BUILDING

EAST BUILDING

19

OPERATION OF ALL LOADS.

13. RETURN MCC NO. 1B TO NORMAL OPERATION AND TEST FOR SATISFACTORY 

12. ENERGIZE TEMPORARY FEEDER TO MCC NO. 1B.

11. TEST FEEDER FOR INTEGRITY.

NO. 1B.

10. CONNECT TEMPORARY 2400 VOLT FEEDER FROM TEMPORARY SWITCH 1B TO MCC 

2400 VOLT TIE CIRCUIT BREAKER, DE-ENERGIZING MCC NO. 1B.

9. SECURE MCC NO. 1B, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS AND OPEN 

OPERATION.

8. TEST TEMPORARY TRANSFORMER AND SWITCHES FOR INTEGRITY AND PROPER 

TRANSFORMER NO. 1B TO TEMPORARY TRANSFORMER PRIMARY.

AND TRANSFER THE 24.9kV FEEDER P1 FROM EXISTING 24.9kV TO 2400 VOLT 

7. OPEN AND RACK OUT THE 24.9kV LOAD BREAK SWITCH FOR TRANSFORMER NO. 1B 

BREAKER.

6. OPEN 2400 VOLT MAIN CIRCUIT BREAKER 1A AND CLOSE 2400 VOLT TIE CIRCUIT 

5. TEST TEMPORARY SWITCHES FOR INTEGRITY AND PROPER OPERATION.

4. CONNECT TO CONTROL POWER SOURCE.

3. INSTALL TEMPORARY SWITCHES AND CONNECT TO TRANSFORMER SECONDARY.

VOLT TRANSFORMERS IN THE SPACE INDICATED IN THE EAST BUILDING.

2. TEMPORARILY INSTALL ONE OF THE REMOVED WEST BUILDING 24.9kV to 2400 

SETTINGS TO REPLICATE PROTECTION AND CONTROL SCHEME ON NEW GEAR.

1. DOCUMENT AND ARCHIVE EXISTING PROTECTION AND CONTROL RELAY TYPES AND 

28. SECURE MCC NO. 1A, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS.

27. TEST FOR PROPER CONTROL OPERATION.

26. CONNECT CONTROL POWER.

25. TEST SWITCHGEAR AND TRANSFORMERS.

24. DISCONNECT 24.9kV FEEDER TO TRANSFORMER NO. 1A.

TRANSFORMERS.

23. INSTALL NEW 2400 VOLT SWITCHGEAR AND NEW 24.9kV TO 2400 VOLT 

22.  CONSTRUCT NEW SWITCHGEAR CONCRETE PAD AND FLUID CONTAINMENT.

21. REMOVE EXISTING 2400 VOLT SWITCHGEAR AND TRANSFORMERS.

20. DISCONNECT EXISTING 24.9kV FEEDER TO TRANSFORMER NO. 1A.

OPERATION OF ALL LOADS.

19. RETURN MCC NO. 1A TO NORMAL OPERATION AND TEST FOR SATISFACTORY 

18. ENERGIZE TEMPORARY FEEDER TO MCC NO. 1A.

17. TEST FEEDER FOR INTEGRITY.

NO. 1A.

16. CONNECT TEMPORARY 2400 VOLT FEEDER FROM TEMPORARY SWITCH 1A TO MCC 

1A.  OPEN 2400 VOLT MAIN CIRCUIT BREAKER 1B, DE-ENERGIZING MCC NO. 1A. 

15. OPEN AND RACK OUT THE 24.9kV LOAD BREAK SWITCH FOR TRANSFORMER NO. 

14. SECURE MCC NO. 1A, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS.

43. INSTALL TEMPORARY TRANSFORMER FROM WEST BUILDING.

42. REMOVE TEMPORARY SWITCHGEAR AND TEMPORARY TRANSFORMER.

41. TEST INSTALLATION FOR PROPER OPERATION.

CIRCUIT BREAKER NO. 1B.

40. IN NEW 2400 VOLT SWITCHGEAR, OPEN TIE CIRCUIT BREAKER AND CLOSE MAIN 

39. TEST FEEDER FOR INTEGRITY.

VOLT TRANSFORMER NO. 1B TO NEW TRANSFORMER PRIMARY.

1B AND TRANSFER THE 24.9kV FEEDER P1 FROM TEMPORARY 24.9kV TO 2400 

38. OPEN AND RACK OUT THE 24.9kV LOAD BREAK SWITCH FOR TRANSFORMER NO. 

CIRCUIT BREAKER AND TEST FOR SATISFACTORY OPERATION OF ALL LOADS.

37. RETURN MCC NO. 1B TO NORMAL OPERATION BY CLOSING NEW 2400 VOLT TIE 

36. TEST FEEDER FOR INTEGRITY.

35. CONNECT NEW 2400 VOLT FEEDER FROM NEW SWITCHGEAR TO MCC NO. 1B.

34. OPEN 2400 VOLT TEMPORARY CIRCUIT BREAKER 1A, DE-ENERGIZING MCC NO. 1B. 

33. SECURE MCC NO. 1B, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS.

OPERATION OF ALL LOADS.

32. RETURN MCC NO. 1A TO NORMAL OPERATION AND TEST FOR SATISFACTORY 

31. TEST FEEDER FOR INTEGRITY.

30. CONNECT NEW 2400 VOLT FEEDER FROM NEW SWITCHGEAR TO MCC NO. 1A.

29. OPEN 2400 VOLT TEMPORARY CIRCUIT BREAKER 1B, DE-ENERGIZING MCC NO. 1A. 

OPERATION OF ALL LOADS.

13. RETURN MCC NO. 1A TO NORMAL OPERATION AND TEST FOR SATISFACTORY 

12. ENERGIZE TEMPORARY FEEDER TO MCC NO. 1A.

11. TEST FEEDER FOR INTEGRITY.

NO. 1A.

10. CONNECT TEMPORARY 2400 VOLT FEEDER FROM TEMPORARY SWITCH 1A TO MCC 

2400 VOLT TIE CIRCUIT BREAKER, DE-ENERGIZING MCC NO. 1A.

9. SECURE MCC NO. 1A, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS AND OPEN 

OPERATION.

8. TEST TEMPORARY TRANSFORMER AND SWITCHES FOR INTEGRITY AND PROPER 

TRANSFORMER NO. 1A TO TEMPORARY TRANSFORMER PRIMARY.

AND TRANSFER THE 24.9KV FEEDER P2 FROM EXISTING 24.9KV TO 2400 VOLT 

7. OPEN AND RACK OUT THE 24.9KV LOAD BREAK SWITCH FOR TRANSFORMER NO. 1A 

BREAKER.

6. OPEN 2400 VOLT MAIN CIRCUIT BREAKER 1A AND CLOSE 2400 VOLT TIE CIRCUIT 

5. TEST TEMPORARY SWITCHES FOR INTEGRITY AND PROPER OPERATION.

4. CONNECT TO CONTROL POWER SOURCE.

3. INSTALL TEMPORARY SWITCHES AND CONNECT TO TRANSFORMER SECONDARY.

TRANSFORMER IN THE SPACE INDICATED IN THE WEST BUILDING.

2. TEMPORARILY INSTALL ONE NEW EAST BUILDING 24.9KV TO 2400 VOLT 

SETTINGS TO REPLICATE PROTECTION AND CONTROL SCHEME ON NEW GEAR.

1. DOCUMENT AND ARCHIVE EXISTING PROTECTION AND CONTROL RELAY TYPES AND 

28. SECURE MCC NO. 1B, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS.

27. TEST FOR PROPER CONTROL OPERATION.

26. CONNECT CONTROL POWER

25. TEST SWITCHGEAR AND TRANSFORMERS.

24. DISCONNECT 24.9KV FEEDER TO TRANSFORMER NO. 1B

TRANSFORMERS.

23. INSTALL NEW 2400 VOLT SWITCHGEAR AND NEW 24.9KV TO 2400 VOLT 

22.  CONSTRUCT NEW SWITCHGEAR CONCRETE PAD AND FLUID CONTAINMENT.

FOR THE EAST BUILDING.

TRANSFORMER SHALL BE RETAINED FOR USE AS A TEMPORARY TRANSFORMER 

21. REMOVE EXISTING 2400 VOLT SWITCHGEAR AND TRANSFORMERS, ONE 

20. DISCONNECT EXISTING 24.9KV FEEDER TO TRANSFORMER NO. 1B.

OPERATION OF ALL LOADS.

19. RETURN MCC NO. 1B TO NORMAL OPERATION AND TEST FOR SATISFACTORY 

18. ENERGIZE TEMPORARY FEEDER TO MCC NO. 1B.

17. TEST FEEDER FOR INTEGRITY.

NO. 1B.

16. CONNECT TEMPORARY 2400 VOLT FEEDER FROM TEMPORARY SWITCH 1B TO MCC 

1B.  OPEN 2400 VOLT MAIN CIRCUIT BREAKER 1B, DE-ENERGIZING MCC NO. 1B.

15. OPEN AND RACK OUT THE 24.9KV LOAD BREAK SWITCH FOR TRANSFORMER NO. 

 

14. SECURE MCC NO. 1B, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS.

INSTALLED AS NEW PERMANENT TRANSFORMER IN EAST BUILDING.

SWITCHGEAR FOR USE IN EAST BUILDING.  TEMPORARY TRANSFORMER WILL BE 

42. REMOVE TEMPORARY SWITCHGEAR AND TEMPORARY TRANSFORMER, RETAIN 

41. TEST INSTALLATION FOR PROPER OPERATION.

CIRCUIT BREAKER NO. 1A.

40. IN NEW 2400 VOLT SWITCHGEAR, OPEN TIE CIRCUIT BREAKER AND CLOSE MAIN 

39. TEST FEEDER FOR INTEGRITY.

VOLT TRANSFORMER NO. 1A TO NEW TRANSFORMER PRIMARY.

AND TRANSFER THE 24.9KV FEEDER P2 FROM TEMPORARY 24.9KV TO 2400 

38. OPEN AND RACK OUT THE 24.9KV CIRCUIT BREAKER FOR TRANSFORMER NO. 1A 

CIRCUIT BREAKER AND TEST FOR SATISFACTORY OPERATION OF ALL LOADS.

37. RETURN MCC NO. 1A TO NORMAL OPERATION BY CLOSING NEW 2400 VOLT TIE 

36. TEST FEEDER FOR INTEGRITY.

35. CONNECT NEW 2400 VOLT FEEDER FROM NEW SWITCHGEAR TO MCC NO. 1A.

34. OPEN 2400 VOLT TEMPORARY SWITCH 1A, DE-ENERGIZING MCC NO. 1A. 

33. SECURE MCC NO. 1A, TRANSFER APPLICABLE TUNNEL LIGHTING LOADS.

OPERATION OF ALL LOADS.

32.  RETURN MCC NO. 1B TO NORMAL OPERATION AND TEST  FOR SATISFACTORY 

31. TEST FEEDER FOR INTEGRITY.

30. CONNECT NEW 2400 VOLT FEEDER FROM NEW SWITCHGEAR TO MCC NO. 1B.

29. OPEN 2400 VOLT TEMPORARY SWITCH 1B, DE-ENERGIZING MCC NO. 1B.
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EXISTING 2400V
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TRANSFORMER NO.2
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TRANSFORMER NO.1

EXISTING 480V
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5
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20

STAGING PLAN

1, 2, 3

EXISTING MCCs

SWITCHGEAR

EXISTING 480V

MCC NO. 1A

EXISTING 2400V

MCC NO. 1B

EXISTING 2400V

CONTAINMENT BASIN

EXISTING 

OPERATED SWITCHES, SEE SHEET 21

TRANSFORMER AND 2400V MOTOR 

TEMPORARY 24.9KV TO 2400V 

NOTES

SHOWN, WEST BUILDING SIMILAR.

EAST VENTILATION BUILDING 1.

20

PLATFORM STAIRS

24.9KV GEAR 

PLATFORM

24.9KV GEAR 

PLATFORM STAIRS

24.9KV GEAR 

MAIN A

TRX 1B

TRX 2

TRX 1A

TRX 1

TIE
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DETAILS

TEMPORARY EQUIPMENT 

21

M M

ONE-LINE DIAGRAM

TEMPORARY EQUIPMENT

3-600 E FUSES

OPERATOR AND 

SWITCH WITH MOTOR 

600A 5KV 3 POLE 

SWITCHGEAR

TO 24.9KV 

TRANSFORMER

TEMPORARY 

TO 2400V MCCS

PLAN

TEMPORARY TRANSFORMER

SWITCHES

TEMPORARY 5KV 

SEE SHEET 20 FOR LOCATION
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see NOTE 1

LAYOUT AND DETAILS

POWER CONTROL BOARD

36

1 2 2 1
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59 9 5
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EXISTING POWER CONTROL BOARD

22

E

F

A BE

G

CE

H

E d

j

71 46

9

71

f H

Jg

57 57

(WEST)

CENTER CC

WEST CC

NORTH WALL

NT LIGHTS

WEST CC

SOUTH WALL

ST LIGHTS

(EAST)

CENTER CC

EAST CC

NORTH WALL

NT LIGHTS

CENTER CC

EAST CC

SOUTH WALL

ST LIGHTS

see NOTE 1

see NOTE 1

see NOTE 1

NOTE 1

see

ITEM NO.

210-00478

ITEM

MODIFY POWER CONTROL BOARD

QUANTITY

1

UNIT

L S

NOTES

75 75

4 4

8686

5

8 84

TABULATION OF MODIFY CONTROL BOARD

see NOTE 5

REPLACEMENT EQUIPMENT LIST:

REPLACE MISSING/LOOSE LINEWORK FOR CONTROL BOARD DIAGRAM.5.

REPLACE EXISTING AMMETER.4.

REPLACE EXISTING VOLTMETER.3.

INDICATING LIGHTS SHALL BE MB120 BULB TYPE, NOT LED TYPE.2.

REPLACE EXISTING CONTROL SWITCHES.1.

22

5R. INDICATING LIGHT, TYPE ET 16, GREEN, 125 V.O.C. (NOTE 2).

4R. INDICATING LIGHTS, TYPE ET 16, RED, 125 V.O.C. (NOTE 2).

3R. SWITCH TYPE S81, 2 STAGE 55-185285FG, ON-OFF (NOTE 1).

2R. VOLTMETER, AC 0-300 VOLT.

1R. AMMETER, AC 0-800 AMP.

EQUIPMENT LIST

FIRST LINE THIRD LINESECOND LINE DETAIL

NAMEPLATE SCHEDULE

32. SELECTOR SWITCH, START-STOP.

    FAST-OFF-SLOW.

31. SELECTOR SWITCH, SPRING RETURN TO CENTER FROM LEFT & RIGHT POSITIONS, 

30. PUSHBUTTON RESET.

29. INDICATING LIGHT, RED 125 V.D.C.

28. 0-5 MILLIAMMETER WITH 0-600 VAC SCALE.

27. 0-5 MILLIAMMETER WITH 55-65 HERTZ SCALE.

26. 0-5 MILLIAMMETER WITH 0-1000 AMP SCALE.

25. 0-5 MILLIAMMETER WITH 0-3000 VOLT SCALE.

24. 0-5 MILLIAMMETER WITH 0-800 AMP SCALE.

23. VOLTMETER, AC 0-3000 VOLT.

22. AMMETER, AC 0-800AMP.

21. APPROACH HIGH WATER TEMPERATURE.

20. GOVERNER CONTROL.

19. APPROACH LOW OIL PRESSURE LIGHT.

18. VOLT METER.

17. HERTZ METER.

16. AMP METER.

15. SWITCH, TYPE SB1, WITH KIRK KEYLOCK,  55-188285P4.

14. TRANSFORMER #2.

13. TRANSFORMER #1.

12. TERMINAL BOARD, (NOT SHOWN) CR151B26.

11. 0-5 MILLIAMMETER, TYPE 171-FXFX WITH 0-600 VOLT SCALE.

10. 0-5 MILLIAMMETER, TYPE 171-FXFX WITH 0-3000 AMP SCALE.

 9. INDICATING LIGHT, TYPE ET-16 GREEN 125 V.D.C.

 8. CR294OUB202A SELECTOR SWITCH.

 7. CR294OUA202C PUSH BUTTON.

 6. CR294OUA202B PUSH BUTTON.

 5. INDICATING LIGHTS, TYPE ET 16, RED, 125 V.D.C.

 4. SWITCH TYPE S81, 2 STAGE 55-185285F6, ON-OFF.

 3. SWITCH TYPE S81, 2 STAGE WITH KIRK KEYLOCK, 55-185285P3, ON-OFF.

 2. VOLTMETER TYPE 171-031-SJSJ AC 0-600 VOLTS. SEE NOTE 3.

 1. AMMETER TYPE 171-141-LSV3 0-3000 AMP. SEE NOTE 3.
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SECTION B
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DETAILS

SWITCHGEAR PAD

CINDER BLOCK CURB

REMOVE EXISTING 

CONCRETE PAD

(EACH WAY)

#4 @ 12"

(EACH WAY)

#4 @ 12"

CONCRETE PAD

NTS

NTS
NTS

CONTINUOUS #4

NTS

CONCRETE PAD

R
E

M
O

V
A

L
 

O
F
 

P
A
I
N

T
 

L
I

M
I
T

REMOVAL OF PAINT LIMIT

TOWARDS CONCRETE PAD

WATERSTOP PLACE 

CONCRETE PAD

NTS

NOTES

LEVEL

SAWCUT

JOINT SEALER

NTS

ONLY

EQUIPMENT ROOM 

BUILDING ELECTRICAL 

EAST VENTILATION 

(DO NOT DISTURB)

EXISTING MANHOLE 

ITEM NO. ITEM QUANTITY UNIT

515-00400 CONCRETE SEALER SY

SAWED JOINT DETAIL

SAWED JOINT

ROOM ONLY

ELECTRICAL EQUIPMENT 

VENTILATION BUILDING 

IN EXISTING MANHOLE. EAST 

AND PLUG AND SEAL HOLE 

REMOVE RUBBER TUBING 

(
T

Y
P
)

CONCRETE SEALER LIMIT

C
O

N
C

R
E

T
E
 

S
E

A
L

E
R
 

L
I

M
I

T

SEE DETAIL THIS SHEET

6" CURB (CAST-IN-PLACE) 

CONTAINMENT WALL

SEE DETAIL THIS SHEET

6" CURB (CAST-IN-PLACE) 

CONTAINMENT WALL

7'-9"

SEE DETAIL THIS SHEET

6" CURB (CAST-IN-PLACE) 

CONTAINMENT WALL

171

601-03000 CONCRETE CLASS D CY8.6

700-70130 REPAIR 1 EACH

DETAIL THIS SHEET

(CAST-IN-PLACE) SEE 

6" CURB 

CONTAINMENT WALL

SEE DETAIL THIS SHEET

6" CURB (CAST-IN-PLACE) 

CONTAINMENT WALL

23

TABULATION OF CONCRETE ITEMS

6" CURB DETAIL

CONTAINMENT WALL FLOOR (8"-12" THICK) 

EXISTING CONCRETE 

FLOOR (8"-12" THICK) 

EXISTING CONCRETE 

WAY) (6" MIN. EMBED)

@ 24" O.C. (EACH 

#4     DOWEL (TYP.) 

6"

8"

6"

8"

(6" MIN. EMBED)

24" O.C. (EACH WAY) 

#4     DOWEL (TYP.) @ 

12. ALL REINFORCING SHALL BE EXPOXY COATED.

WHERE THE EXISTING CINDER BLOCK WAS REMOVED.

CONTRACTOR TO PLACE CONCRETE SEALER TO THE LIMITS SHOWN ON THIS SHEET, INCLUDING AREAS 11.

(ITEM: 700-70130).

REPAIRS ARE TO BE APPROVED BY THE ENGINEER AND PAID FOR UNDER FORCE ACCOUNT REPAIR 

CONTRACTOR TO VERIFY THE CONDITION OF THE EXISTING FLOOR PRIOR TO CONSTRUCTION. ANY 10.

PLACEMENT. 

FLOOR SHALL BE CLEAN OF ALL PAINT AND DELETERIOUS COATINGS PRIOR TO CONCRETE 9.

ELECTRICAL EQUIPMENT ROOMS.

SWITCHGEAR PLAN AND DETAILS APPLY TO BOTH THE EAST AND WEST VENTILATION BUILDING 8.

CONTRACTOR TO USE WATERSTOP BETWEEN NEW CURB AND EXISTING CONCRETE FLOOR.7.

COST OF THE CONCRETE CLASS D (ITEM: 601-03000).

THE REBAR AND WATER TIGHT SEALANT IS NOT PAID FOR SEPARATELY, BUT INCLUDED IN THE 6.

CONCRETE PAD AND CONTAINMENT WALL INSTALLATION.

DIRECTIONS. FINAL DIMENSIONS PROVIDED TO THE ENGINEER FOR REVIEW 4 WEEKS PRIOR TO 

CONCRETE PAD AND CONTAINMENT WALL LAYOUT AND ADJUST PER MANUFACTURERS LAYOUT AND 

5.  CONCRETE PAD AND CONTAINMENT WALL DIMENSIONS ARE APPROXIMATE. FIELD COORDINATE 

WILL NOT BE PAID FOR SEPARATELY BUT INCLUDED IN THE WORK.

PLAN TO THE ENGINEER FOR ACCEPTANCE 7 DAYS PRIOR TO COMMENCING THE WORK. THIS WORK 

ACTIVITIES TO ENTER VENTILATION SYSTEM. CONTRACTOR SHALL PRESENT DUST CONTAINMENT 

CONTRACTOR SHALL PREVENT ANY DUST RESULTING FROM PAINT OR CONCRETE BLOCK REMOVAL4.

CURB.

BARS, ALL FASTENERS, AND OTHER MISCELLANEOUS ITEMS ASSOCIATED WITH THE CINDER BLOCK 

REMOVAL OF EXISTING CINDER BLOCK CURB INCLUDES THE WOOD TOP, METAL PUNCHED FLAT 3.

(ITEM: 202-05300).

AREAS OF EXISTING PAINT REMOVAL IS PAID FOR UNDER REMOVAL AND DISPOSAL OF PAINT 2.

ACTIVITIES AND FOLLOW SUBSECTION 250.04.

REMOVAL AND DISPOSAL OF EXISTING PAINT WILL BE COMPLETED PRIOR TO ANY CONSTRUCTION 1.

P. GRECO

CONCRETE PAD

FLOOR (8"-12" THICK) 

EXISTING CONCRETE 

(6" MIN. EMBED)

#4 @ 12" DRILL & EPOXY. 
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 of Phone: (303) 832-9091  Fax: (303) 728-1936

Denver, CO 80202

555 17th Street, Suite 500

20323

J. GONZALES

425A Corporate Circle

Phone:

Golden, CO 80401

720-497-6959 FAX:720-497-6951

Colorado Department of Transportation

Region 1 JDS
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