D Vol
SMT Low Voltage Power

Thepresent location of theSMT DC
power supply unitscreatesa problem
whenever a power unit needsto be
serviced or replaced. The problem
being that the iron must be opened to
permit accessto the power units.
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John Foglesong

D Volta
SMT Low Voltage Power

1) Relocate the power supplieson first
floor of movable counting house so that
service and or replacement can be done at any
time.

2) Find a commercial power supply to
supply SMT Low Voltage DC power.

3) Redesign fuse panel for better
reliability.

4) Use remote sensing at present fuse
panel locations.

5) Route wiring from power supply units
across cable bridge up north end to cathedr al
areas on east and west sidesto new fuse
panels.
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Purposed Relocation

Cathedral
SE1l— —SW1
SEQ— —SWO0
N E O— —NWO
Cable Bridge NE 1— —NW1
/&N
~ 1st floor
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MCH Location

Front View Front View Side View
M112 M113 M113
ack Monitor Rack Monitor Rack Monitor
ack Monitor ack Monitor Rack Monitor
RMI RMI RMI
PU NE1 PU NW1 PU NW1
Ean Ean Fan | Fan
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Fan Tray Fan Tray Filter
PU NEO PU NWO PU NWO
Fan | Fan
E E
an Al Fan Tray
Fan Tray Fan Tray Filter
PU SEO PU SWO0 PU SWO0
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Fan Tray Fan Tray Filter
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Ean Ean Fan | Fan
Fan Tray
Fan Tray Fan Tray Filter
AC Power Distribution AC Power Distribution A.C Power
Distribution

DO Workshop
12.12.2002
Bagby, Foglesong

John Foglesong



w Power Supply Requirements

Need 2 Power Supplies now for 1% and 10%
testing

Need 8 Power Supplies for final system

Requirements:
Long distance remote sensing (150 Ft.)
Delayed compensation for better stability
208 VAC input power
Monitoring and control compatibility
Power failure— and system reset- signals
Remote interlock input
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w Wiener PL500

DC output characteristics:

Remote capabilities
Individually sensed
Continuously controlling regulator to load
Long distance sensing with delayed compensation
Voltage adjustment (10 mv resolution)
Noise measurements
330uF and 1uF ceramic across load
100nF HF- conducting to case

Wire length from power supply to load
0.5m wire:< 10mVpp (0-20MHz ) 3mVrms(0-2MHZz)
10m wire:< 3mVpp (0-300MHZz)
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Wiener PL500

PL500-front
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Wiener PL500
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Interface Crate O Power

Interface Crate { Power Required

Power oltage Current  Current Cards
Supply Meadad Meaded MNesded Slois

Mumkber vills s amps Fed

1 5.25 2450 2 3. 4,5 6, 7Tand8

2 5.25 21.00 9,10, 12, 13, 14, and 15

K | 525 1760 16,1718, 19, and 20

4 151 450 2 34,56 7,8, 9 10, 12, 13, 14, 15, 16, 17, 18, 189, and 20

b 2T5 SE40 5684 2 3 12 and 13

& 275 10540 1064 4,6, 14, and 15

7 275 22000 2200 7. B and9

g 275 22000 2200 17,18, and 15

4 275 17800 1760 Sand 10

10 275 17E00 1760 15 and 20

PL 500 Power unit Suggestions

1-3 5.25 G3.00 4-100 854

4 151 4.50 12-30W 230,
SandG 275 16,28 2T 208,
Tand8 275 44 .00 2T 1184
9 and10 2T5 35.20 2-TW 1154

John Foglesong DO Workshop
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Interface Crate 1 Power

Inlarface Crate 1 Power Reguired

Power Valtage Current  Current Cards
Supply Meadad Meeded RNesded Slois

Murmer violls ma amps Fed
1 H.25 2450 2 3,4 56 7andi
2 5.25 21.00 9 10, 12, 13. 14, and 15
3 525 17.50 16,1718, 19, and 20
4 15.1 450 2 3.4,5 6, 7.8 9 10, 12,13, 14, 15, 18, 17, 18, 19, and 20
0 275 2E20 282 Zamd3
& 275 5320 532 4d4amdB
T 275 26400 2640 5 7. and 10
8 275 33000 3300 14,17, and 20
a9 275 Za400 2640 8 8 12 and 13
10 275 25400 2640 15 1618, and 19
PL 500 Power unit Suggestions
1-3 525 G300 d- 100 258
4 151 4. 80 12-30 238
5oand G 275 514 2T 2018
T andd 275 H5.40 2-TW 1154
S and 10 274 a2 80 2- 1154
John Foglesong DO Workshop
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Interface Crate Power

Interface Power supply for use with either crate

Output  Voltage Current Power
Number Require Required Required

525V 63.00A 330.75W
15.10 V 4.50 A 67.95 W
2715V 16.28 A 44.77 W
275V 59.40A 163.35W
2./5V 52.80A 145.20W

a b~ W NP

PL 500 Power Supply
Suggestions
Voltage Current Max
Range Range Power
5-10V 80A 600W
12-30V  11.5A  280W
2-7V 30A 210W
2-7V 115A  550W
2-7V 115A  550W

Total 752.02 Watts

John Foglesong
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w Adapter Card

Adapter Card Power Requirements

Current Current Current Current
PS unit Per hybrid Per hybrid Per End Total
volts ma amps amps amps
3.3 72 0.072 31.968 63.94

5.0 133 0.133 9.052 118.10

John Foglesong

Current
Per Oct.
amps

8.00
14.76
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w SE Crate O Adapter Cards
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w SE Crate 1 Adapter Cards
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w SW Crate O Adapter Cards
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w SW Crate 1 Adapter Cards
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w Can Bus Interface

1)
2)
3)
4)
o)

John Foglesong

Provide Can Businterface

For 1% and 10% testing
PC
Network Interface Card (Can Buscard)
Network Interface Card (Ethernet card)
Lab View Software
Lab View / Epics Software

DO Workshop
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John Foglesong

New Fuse Panel
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Voltage Drops VCC

Part of 5 pair # 22 awg
Twisted shielded

Cable
In Line Fuseholder Distribution Panel
Ve 7 ft
A pa (+) sense #14 awg Interface
/ 150 ft| 5.25 V| v drop = 0.18 volts Board
6.71V ~ ~, Reguiaiag | @ © ATPS n
' 170 170 7j0 78 aw
Power 70 amp 410 30 amp ‘ Eusel
Supply ane 5.07v
5-10V Voltage
80 A = Drop
600W / \ Vo a0 #eavs 12 0.1 volt
150 ft
(-) sense
E=IR E=IR E=IR E=IR
1 =60 amps 1 =60 amps | = 25 amps | =5 amps
1/0 4/0 8 awg 14 awg
R = 0.0001 ohms/ft R =0.00005 ohms/ft R =0.00065 ohms/ft R = 0.00065 ohms/ft
35 ft + 35ft = 70 ft 115 ft + 115ft = 230 ft 25ft+25ft=5ft 7R+ 7 ft=14ft
R = 0.0001 x 70 = 0.007 R =0.00005 x 230 = 0.0115 R =0.00104 x 4 = 0.0052 R =0.00262 x 14 = 0.0367
E = 60 x 0.007 = 0.42 volts E =60 x 0.0115 = 0.69 volts E =30 x .0052 = 0.156 volts E =5x.0.0367 = 0.184 volts
W = El = 0.42 x 60 = 25.2 Watts W = El =0.69 x 60 = 41.4 Watts W=EI=0.156 x25=3.9Watts W =El =0.184 x 5 = 0.92 Watts
1) ILF =0.1V In Line Fuse (70 A)
2) 1/0 =0.42V 35Ft Feed wire overall length
3) 4/0 =0.69V 115Ft Feed wire overall length
4) ILF =0.100V In Line Fuse (30 A)
4) #B8awg=0.156V 5Ft Distribution Panel to fuse panel
5) FP =0.100V Fuse and fuseholder at Fuse Panel

Total Voltage Drop from Power Supply to Fuse Panel is 1.46 V

John Foglesong DO Workshop
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Voltage Drops 15 V

Part of 5 pair # 22 awg

Twisted shielded
Cable
M (+) sense |15.1 V
Regulated 7 ft
15.25 \/ \ / 150 ft #18 awg Interface
: #8 awg Fuse Board
p Panel J1
ower
Supply Voltage 15.09 v
Drop 7ft
12-27V #8 awg =0.1voll #18awg
11.5A
280W / \ 150 ft
(-) sense

E=IR E=IR

I =5 amps | =0.28 amps

#8 awg 18 awg

R = 0.0001 ohms/ft R = 0.00066 ohms/ft

150 ft + 150ft = 300 ft 7ft+7ft=14ft

Efg-g%o(%gX}gOl; 36%?; R = 0.00066 x 14 = 0.092

T XDHS =000 E = 0.28 x .0.092 = 0.0258 volts
W=EI=015x5=0.75 Watts W = EI = 0.0258 x 0.28 = 0.0072 Watts
Total Voltage dropis =0.15V
John Foglesong DO Workshop
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Voltage Drops VDD
to Hybrid

6 ft
#14 awg
v drop = .0345 volts

5,59V ©@ 2.2 amps Interface Adapter
Regulated Board Card 10 Chip
Fuse Hybrids
Panel —
Voltage Digital
Drop Jumper
= 0.1 volt Cable
ol d d
#14 awg 1oz
v drop = .0345 volts \ \% copper
@ 2.2 amps d d L Twisted ' 0.08 ohmsiit
Pair 1 meter
E=IR d d Cable 3937in@328f) 2.75 Volts
| =2.2 amps i
R = 0.00262 ohmsft 8 ft 2.2.amps Reﬂugeg
6ft+6ft=12"f 26 awg E-IR at Hybri
R =0.00262 x 12 = 0.0314 ohms stranded I'=2.2 amps
E=22x0.0314 = 0.069 volts 0.00016 ohms/it R avdd and dvdd lines = 0.098 ohms
- - R return lines= 0.08 ohms
2:2amps R Total = 0.098 + 0.08 = 0.178 ohms
E =2.2x0.178 = 0.392 volts
E=IR
Total Voltage Drop = 2.84 v I=2.2 amps
R = 0.041 ohms/ft
.. 8ft+8ft=16ft
1) DJC =0.39v Digital Jumper Cable 3 wires
2) TPC =0.48v Twisted Pair Cable R = (0.041 x 16) / 3 = 0.219 ohms
3) VR =0.60v Voltage Regulator E=22x0.219=0.482 volts
4) 80c =0.58v 80 Conductor Cable 3 f’/‘ E=R
_ =2.2 amps
5) IFB =0.66v Interface Board d d R signal leads = 0.104 ohms/ft
6) #14 =0..03v Wire from J1 to fuse Panel d d 32.92 ft
7) FP =0.10v Fuse Panel 13 wires (6 dvdd + 7 avdd)
R return shield = ? ohms
R signal leads = (0.104 x 32.92) / 13 = 0.263 ohms
E =2.2x(0.263 + ?) = 0.58 volts + ? volts
Voltage Drop
=0.66 volt Voltage Regulator
0.3 v per Channel Drop = 0.1 volt
80 cond
cable

395 in (32.92 ft)
#30 awg solid
0.104 ohmsl/ft

2.2 amps

John Foglesong DO Workshop
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Voltage Drops VDD

Part of 5 pair # 22 awg
Twisted shielded

Cable
In Line Euseholder Distribution Panel S
M y 4 S (+) sensel5.59 V| u#14 awg
yd 150 ft| Regulated | v drop = 0.18 volts
Fuse | @ 5amps
703 V 1/0 70 am 1/0 4/0 1/0 30 am #8 awg Panel
Power . D Voltage
Supply Drop
2-7V _ =0.1 volf
115A 1/0 40 - #8 awg
550 W
150 ft
U (-) sense
E=IR E=IR E=IR E=IR
|1 =60 amps 1 =60 amps I = 30 amps I'=5amps
1/0 4/0 8 awg 14 awg
R =0.0001 ohms/ft R =0.00005 ohms/ft R = 0.00065 ohms/ft R = 0.00065 ohms/ft
35 ft + 35ft = 70 ft 115 ft + 115ft = 230 ft 25ft+25ft=5ft 7TH+ 7= 14 ft

R =0.0001 x 70 = 0.007
E = 60 x 0.007 = 0.42 volts
W = El =0.42 x 60 = 25.2 Watts

1) ILF

2)
3)
4)

4) #8awg=0.156V

5)

=0.100V
1/0 =042V 35Ft
4/0 =0.69V 115Ft

R =0.00005 x 230 = 0.0115
E =60 x 0.0115 = 0.69 volts
W =EI=0.748 x 60 = 41.4 Watts

= 0.100V
7 Ft
=0.100V

R =0.00104 x 5 = 0.0052
E =30 x.0052 = 0.156 volts
W = El =0.156 x 25 = 3.9 Watts

In Line Fuse (70 A)
Feed wire overall length
Feed wire overall length

In Line Fuse (30 A)

Distribution Panel to fuse panel
Fuse and fuseholder at Fuse Panel

R =0.00262 x 14 = 0.0367
E =5 x.0.0367 = 0.184 volts
W =EI=0.184 x 5 = 0.92 Watts

Total Voltage Drop from Power Supply to Fuse Panel is 1.44V

John Foglesong

Interface
Board
J1

5.41V
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% Power Supply cost

- Price for PL500-F8 power supply
(quantity 1...4) : 6,045.00%

¢ Two Power Supplies have been ordered and
w il be here in January

- Special price for 8 power supplies,
each : 5,743. 00%

- Delivery tinme: about 12 weeks aro

John Foglesong DO Workshop
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w Can bus cost

CAN- USB, USB i nterface for CAN-bus, wth
P-CAN | i ght driver,

P-Can view software and WNCRM w ndows
crate

manager software for CAN- bus based W ENER
crate

renote control (Wndows 95 / 98 version /
XP)

Price per system 575.00 $

¢ One has been ordered and Iis sonewhere on site
Delivery tine: about 3 .. 4 week a.r.o.
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