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Electrical Design and Cost Estimating

Parsons

Basis of Design

Klystron Cluster & DRFS Schemes
Full Power Beam Operation
Americas Region Standard Voltages

Conventional Facilities Development of Loads

Mechanical & Electrical Coordination
Determination of Load Characteristics

Engineering Drawings & Specifications for Estimating



SCOPE:
* Conventional Electrical scope includes High Voltage and Low Voltage Electrical
Transmission and Distribution on the surface and in the tunnel
e Estimatingand Costing Followsthe RDR WBS system

1.7.2 ELECTRICAL

1.7.2.1 Engineering, study work and documentation

4 F N0
Fy

.27 n-houze Enginesring

1Tﬁlw

/ 1722 High Voltage Equipment, Power Distribution \

1.7.221 Main Substafion
17222 Distribution Substations
1.7.223 Medium Vokage Distribution & Transforming

1.7.224 H.V. cable links fron central area

1723 Low Voltage Equipment, Power Distribution
1.7.2.31 Surface buildings (tranzferred to civil engined
17232 Shafts and shaft base cavemns

1.7.233 Tunnel

\ 1724 Emergency Power Sources j

1120 Power Network monitonng

1726 Communication equipment

1.7.261 Telephone equipment

17262 Public address and other communication eqy
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ELECTRICAL LOAD
DEVELOPMENT



LOAD TABLES - OVERALL

Electrical (operating) Power in MW DRAFT UPDATED MAR 142012
RDR (w adjusted cryo Jan 27 2011) KlyCluster 5Hz Full Power
Conventional Power (operating
power)
Area System RF Emerg Total RF Conv Racks NE Cryo Emerg Total
Power |Conv (inc| NC ¢ Power Power Magnets Power
racks) | Magnets ryo

e-sources 1.05 246 | 0.73 | 0.59 0.06 4.89 1.05 2.46 0.73 0.06 4.3
e+sources 411 8.59 8.9 0.59 0.21 22.4 5 5 7.6
IDR 14 2.38 7.92 2.52 0.23 27.05 . . 19.7
RTML 7.14 512 | 4.74 0 0.15 17.15 . 2 . 7.6
Main Linac 75.72 | 23.40 | 0.78 | 42.9 | 0404 | 143.20 143.1
[eos 0 462 | 257 [ 041 | 0.2 7.8
[oumps 0 3.83 0 0 012 | 3.95 1
IR 0 0 0 0 0 0 - =4 1.9
Conventional < 22
TOTALS 102.0 | 504 | 25.6 | 47.0 1.4 226.4 7 52 733 7906 | 2.9 | 218
New numbers since Granada2011 / KlyCluster Low Power (baseline)
placeholder from RDR (no info) <o system RF — Racks NC Cryo Emerg Total
a) Refer to CFS criteria tables for details Power Magnets Power
b) Dumps elect power for assoc components from RDR e-sources 1.05 2.46 0.73 0.06 4.30
BDS dump parameters dated May 2 200 etsources

DR

RTML

Developed By Parsons e e

Dumps

IR

Conventional

TOTALS
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Load Table progress —
Basis for current Concept design

7~ N\
/ Load Tz%{es
starting point / use by Parsons\ latest

/ o \ Mar 02 2012

electron source just asingle KW #
(statement only)

positron source | Aug 272010 y Feb 252011 \ Mar 02 2012
damping ring Aug 2 2010 Jun 17 2011 Feb 28 2012
rtml Sep 72010 Sep 72010 Mar 14 2012
main linac-KCS Dec 8 2010 Mar 23 2011 Mar 01 2012
main linac-DRFS Jul/Aug 2011 N/A
ML-rdr style N/A N/A
BDS Sep 27 2010 Sep 27 2010 Mar 02 2012
IR Sep 202007 |\ Sep 2007 & Jun 30 201d Mar 09 2012
dumps \ / Feb 14 2012
Cryo \ Febs2011 / Mar 07 2012
Laser Feb 14 2012

/



KCS POWER LOAD TABLE (Technical Equipmentonly)

March 21, 2012

(sample load distribution) *EXCLUDING non-technical components * Conventional

Nos by PARSONS

New Shaft Nos PM-12 | PM-11 |[PMm-10| PM-9 Ppm-8 | PM-7 | pmB-0 [PMco| PxA0 | PM+7 PM+8 | PM+9 [PM+10| PM+11 | PM+12
Shaft 11 | Shaft7 | Shaft | Shaft5 | Shaft | Shaft3 | Shaft | Shaft [ Shaft | Shaft2 |Shaft16|Shaft4 | shaft | shafté |shaftio]| TOTAL
Old Shaft Nos
© 14 15 12 13 1.0 17 MW *
Total 8.3 18.1 10.1 18.1 10.1 24.8 3.8 14.4 16.7 22.9 10.1 18.1 10.1 18.1 7.8 212
SURFACE
€= 0.30
(surface) 0.00 0.00 o] 0.00
[¢]
109.20
[¢]
RYO ace 96 96 49.63
TUNNEL
RTML Total 45% rtml 10% 45% rtml s.61
(in tunnels) 3.87 0.00 | 0.861 3.87 )
. ”
20% | 80%
DR 14.81
(in tunnel) 2962 | 11.8
- 6.25
4.00
10.58
3.95
0.456
*doesn’t include conventional 212

Americas Region

*Conventional Electrical System Design
Summary




LOAD TABLES - DETAIL
CONVENTIONAL FACILITIES
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LOAD TABLES - DEVELOPMENT

pocmal [MVA]  |Emergency [Wea)
by total e 42
NS 110" 1861
" SERE 1507 Total 3643 42

—

I

Megawatt, a unit of power egual to one million watts

WA

Megavolt-ampere, aunit of power equal to one
millicn va, applied in AC power, where MVA = BIW/PF

Connected Load

Name plate or maximum load connected to a system.

Demand Factor
The ratio of actual power an equipment draws to the
nameplate connected power.

Diversity Factor

The percent of time available that a machine, piece of
equipment, or facility has its maxmum or nominal load
or demand and turnad on.

Plant Load

March 21, 2012
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LOAD TABLES — SUMMARY DETAIL

ILC PLANT LOAD SUMMARY - KCS
Americas Region

Conventional Electrical System Design
Summary
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Electrical System Diagram

345 —34.5 kV
Transformers

34.5 kV
Switchgear

V VvV V

Distribution

34.5 kV
Switchgear
VV Vv
Distribution

34.5 kV
Switchgear
VVV
Distribution

Americas Region

| 69-345 kV

34.5 kV
Switchgear
VvV Vv
Distribution

345 - 69 kV
Transformers

69 kV
Switchgear

Transformers

T 69 —34.5 kV
Transformers

34.5 kV
Switchgear
VvV Vv

34.5 kV Distribution
Switchgear
VvV Vv
Distribution

Conventional Electrical System Design

March 21, 2012 Summary
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Electrical System Tunnel Distribution

e Conventional Power Distribution for KCS

* Each 35kV/480V unit substation feeds nine 480V panel boards

e Distance between shafts is approximately 2.1km, and distance from
the unit substation to the furthest panel board is approximately 1km.

* Distance between 480V panel boardsis approximately 232m.

L L L
/ 35KV FEEDERS
/ 480V FEEDERS
Fa//@ 35KV SWITCHGEAR
. UNIT SUBSTATION
%/g 480V
il PANELBOARDS
TUNNEL
[ L]
N I | Il Il I Il Il iR H | il | Il | | Il | H | Il
‘ L——lQBQM
: 2092M |

Americas Region

Conventional Electrical System Design
March 21, 2012 Summary
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Emergency/Standby Power Systems

Fire detection and alarm
systemes.

Exit sign illumination.
Emergency lighting.
Elevator car lighting.

Fire Command Station
lighting.

Two-way fire department
communication systems.

Ref: Hughes Associates - Life Safety/Fire
Protection Code Analysis

o Project Requirement

Elevators, elevator equipment,
and elevator machine
room/controller cooling.

Air handling systems for the
tunnels and elevator lobbies.

Lighting for HVAC mechanical
equipment rooms.

Cranes, Sump/Lift Pumps.



PM-12 PM-8

()

PM-11 PM-10 PM-9

PM-7
@9 "

(s
Kf

& 4
oD |4

/_'mly:o’

PMCO

PM+10  PM+11

_ PM+12
> S

€

e

BANS 1S 110

GROUND

TUNNEL

Power System Configuration
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P“ﬁl m ;ﬂ Em|\7|m+11
P [Cof e
PM-12 PM+12
=S 345kV/69kV/34.5kV One Line Diagram =

Power System Configuration - KCS
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J45KV/E9KV/35KV OVERALL ONE LINE DIAGRAM = KCS

March 21, 2012

345kV/69kV/34.5kV One Line Diagram
Power System Configuration - KCS

Americas Region
Conventional Electrical System Design
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— E —
PMO | e = PMCO meirs | PM9
s ek
il PM-8 PM+8
E— i
PM-10 PM+10
o e [ e
PM_ll m M PIVI+11
= ] [ ] s
PM-12 Dual HV aF 345kV (.:ircuits. from utility pO\A.ler grid, for ref:lundancy PM+12
Main electrical switchyard located in Central Region

High Voltage Power Distribution

Americas Region
Conventional Electrical System Design
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=T (4) 345kV to 69kV 80MVA transformers [
(2) 69kV switchyards at Main Electrical Station T

PM-12 (4) 345kV to 34.5kV 80MVA transformers PM+12
g 1) (2) 35kV switchgears p—

High Voltage Power Distribution

Americas Region
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________________
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Medium Voltage Power Distribution
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! PM+7i i
PM-9 Ea— e PMCO |~ | memerms | PMH9
- [ e . R
: PM-8 PM+8 i
s o s
o o e © PM+10
PM-11 | x PM+11
57 e [ e
PM-12 35 kV Switchyards Feed Electrical Loads PM+12
p——— At Central Region & Shafts +/- 7, 8 [ e
Medium Voltage Power Distribution
Americas Region
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Medium Voltage Power Distribution
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e e e e e e e

Emergency Power Distribution Provided
By Standby Generators at each Shaft
4.16 kV Distribution to Transformers

Emergency Power Distribution




e e e e e e s e

4.16 kV -480V
Unit Substations / Transformers
Provide Power for Distribution
to critical loads

Emergency Power Distribution




4.16 kV Looed Feeders:
Provide Power for Distribution
Transformers to critical Idads

Emergency Power Distribution




The KCS RF Systems are Supplied
by 34.5 kV Swithgear

March 21, 2012

Power Distribution for RF

Americas Region
Conventional Electrical System Design
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W0 POR KLYSTROME, B E-208 FOR

™ The KCS RF Systems are Directly Supplied
by MCC's

Power Distribution for RF
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Power Distribution for Cryo

by 34.5 kV Swithgear and 480V Transformers

The Cryo Plants are Supplied




Parsons Electrical Cost Estimate

* Bottoms Up Estimate

e Mid 2011 Base Year

e RAW Numbers— “Brick & Mortar”
 KCS - Full Power Criteria
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Questions?
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