NCSX Resistance heating system field installation by: Frank Jones
Materials total:

$42,894
Wire: #2 awg


$600


#4 awg


$180


#10 awg


$1000


2/0


$250


#6 & #8 awg

$140

Multi-conductor shielded (1000ft.), 105c

Power cable for heaters ($6/ft.)
$6000

Thermo-extension cable (2000ft.)
Type-E shielded-8pr.($4/ft.)

$8000

2-“GE” breakers & enclosures
$2000

42 ckt. “GE”  panelboard

3 ph. 4 wire

150A



$1500

480v, square-D 70a

Breaker (250 af)


$700

G-10 sheets

5-1/8” 24” x 36”


$260
2-1/8” 36” x 76”


$364
PVC shed. 40 conduit

50 ft.



$75

5-2.5kva MGE isolation

Transformers


$6000

5-20a plugmold strips

$550

5-emi/rfi filters


$1500

5 fan assemblies


$500

30-25amp 1 pole breakers

$1050

5-20amp 1 pole breakers

$175

Panduit 2” x 2” in rack

$250

4” x 18” fiberglass tray fittings

For thermo-wire


$1700

4 x 12” fiberglass tray fittings

For heater power


$1200

4” x 18” fiberglass straight tray 

For thermo-wire


$2000

4 x 12” fiberglass straight tray 

For heater power


$1200

Aluminum and fiberglass 

Strut



$200

Isolation transformer

45 kva, 480v to 208/120v

41kvdc iso.


$5500

System Design & Construction package estimate
Design/drafting & supervision total: 42 man days
Task breakdown

Machine elevation & tray details
4 man days
Tray support fabrication detail
4

Rack internal layout details

3

Existing Panel draw rev.

1

New panel schedule dwg.

1

Shutdown dwg


1

AC power CWD for panel/xfmr
1

5 rack ac power CWDs

3

Heater power from rack to connector

Wiring diagrams & termination details 4

Thermocouple wiring from rack to

Machine and termination details
4

Tray test cell plan drawing

3
Material ordering and research
3

JHA, procedure, ECN, work order
3

Package issue and field walk down
2

Revisions/construction supervision
5

Construction/Electricians estimate
Total:
121 man days
Task breakdown

Install 70a, 3 pole 480v breaker

(coordinate panel PP_141 shutdown)
2 man days
Install conduit thru wall to test cell
2

Install 45 kva isolation transformer
(handling and secure to floor)

4

Install primary & secondary breaker
2

Install new panelboard 

 (assemble & install branch breakers)
2

Install conduit between xfmr and breaker 

Enclosures


2

Install ac power conductors & terminate6

Install power and instrument dedicated trays

Around top and bottom of machine
16

Fabricate & Install tray support system
8

Install rack power conduit

4

Install 2-trays from machine to racks
8

Install 5 racks insulated to 5KV
8

Install 5 isolation xfmrs at racks


(install 5 filters and plugmold strips)
7

Hi-pot racks to verify isolation


 (coordinate with TC work)

2

Install rack power wire 1/c #10
2

Install heater power from panel to rack

(30-120v circuits-fan out at racks)
10 

Install/terminate heater power from racks to 

Machine via tray(multi conductor)
12

Install/terminate thermocouple extension

Wire from rack to machine

24

