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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the -
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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PEP TRANSPORT BEND MAGNET -32B2600 (B10)

>>p>

Revision A‘%da}e. o asyree w/msmfs. R.Qeimers 10-29-79 Ewmmel

1. Purpose educe ko bpeges. Eliminate old p.2.

Short intense pulses of 4-18 GeV electrons and positrons will be injected into
the PEP beam transport and injection systems by pulsed magnets. There will be two
nearly identical systems connecting SLAC and the PEP ring; one will transport and
inject electrons, the other positrons. The magnet described in this report bend
the beam vertically as it enters the ring tunnel. :

This report gives design parameters for operation at 15 GeV and 20 GeV beam
energies.

2. Aperture and Good-Field Region.

»A minimum aperture is desirable.  The good field region (%§-< 0.4%) has a total

width of 4.0 cm in the bending plane (vertical) at all energies of interest
(< 20 GeV). The field quality analysis was done by R. Nissen and J. Peterscn.
The field .uniformity is shown on PEP -Dwg.-204-224-15... . - . B

3. Personnel Involved in the Design.

R. Nissen, R. Reimers, A. Lake, R. Avery, J. Peterson, K. Brown (SLAC).

4. Magnet Design Values.

The design values are shown in Appendix A.

- 5. Drawings.

The design is shown on the following PEP Drawings:
Overall Assembly AD-204-224-00
6. Schedule. |

Procurement is scheduled to begin October 1978.
Drawings and Specifications completed September 1978.
Fabrication,testing,iustallh foperkienfinished in 1979.

7.  Cost.

- .. .Direct costs against PEP funds were:

MECHANICAL DESIGN ~$10,000 ED
CONSTRUCTION 28,800 ED
TESTING AND MEASUREMENTS ~ 1,600 B &H

Total $40,400 (for 2 maqnets)
&'\Tzsh;,s éw«;wd‘. done by R.Main, D.Nelson (8L,

30 New powan supplies requied v Energy >15 GaV.,

& 1
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APPENDIX A - DESIGN VALUES
SYMBOL 15 GeV VALUE 20 GeV UNITS» FOOTNOTES
1. MAGNETIC VALUES
A. Beam Energy E 15 20
B. Size of Good Field 27| |gap x 35 ] gap mm
Required :
3 !
C. Effective Length i ]eff 2632 mm
D. Bend Angle S .0418 radians
E. Beam Stiffness | Bp  |500.4 667.2 | kGauss-m
F. Gap Fie]d:@&f/legi By 7.9% 10.596 kGauss (1)
G. Ampere Turns, total: NI 20800 28,470 Ampere Turns (3)
© measoved : ! |
H. Yoke Field B 12.4 max 16.2 max{  kGauss (2)
Y (1.24) (1.62) (Teslas):
J. Magnet Efficiency n 0.972 0.9%7
K. Field Quality 20mm: AB/B . 004 004~
From Center :
2. CORE VALUES
A. Vertical Gap - g 32 Tl
B. Core Length 2600 - mm
C. Core Width, overa]]. 340 mm
D. Core Height, overall 456 mm
E. Core Material C1010 to C1020
. annealed
F.. Core Weight - 1705 kg
G. Total Magnet 1950 kg

Weight

we00-864248 RL-3220A (Rev. 6/16)




/"\\

B>

~

Loll 101

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE
ENGINEERING NOTE PE0103 M5198A | Porb
AUTHOR GEFARTMENT LOCATION BATE —
A. Lake/R. Reimers ‘M.E. Berkeley Sept. 25, 1978
.' APPENDIX A - MAGNETIC DESIGN VALUES
SYMBOL VALUE UNITS 1FOOTNOTES
15 GeV 20 GeV '
3. COIL MECH VALUES
A Turn per Coil 1 Neoin 13 Turns § (3)
B. Conductor Material Alum. Alloy ”
1060 F
- C. Conductor Dimension, 80 x 8 mm
Overall
D. Conductor I.D. 4.7 x 8.4, 3 holes mm
E. Conductor net Area | 539 mm? }
F. Conductor Length/Coil 80.12 meters (1)
G. Conductor Weight/Coil 116.6 kg (10)
H. Conductor Léngth/magnet 160.2 meters
I. Conductor Weight/magnet 233.2 - kg
J. Coil Packing Factor 0.63 (12)
K. Coil Arrangemént Series Connected
L. Coils/magnet  } | 2
M. Conductor Drawing PF-204-221-28
4. COIL ELECTRICAL VALUES )
A. Current Mode DC '
B. Current/Magnet | ‘,’745 ITEY Amps. DC Pt 21l14
C. Current Density | I/A 1.47 2.03 Amps/mm2 (9)
- D. Resistance/Coil @ 45°C R. .00454 Ohms
E. Resistance/Magnet @ 45°C{ R .00908 Ohms
Voltage Drop/Coil AV 3.4 4-,77 Volts (7)
G. Voltage Drop/Magnet AV 7.22 9.9¢ ~ Volts |

'7600-54248 RL-3220A (Rev. 6/16)
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APPENDIX A - MAGNET DESIGN VALUES_(CONT.)
'SYMBOL VALUE UNITS FOOTNOTES
- 15 GeV 20 GeV.
A_ H. Power/Coil 'PC 2.904 5,44 kiatts (8)
@ - I. Power/Magnet :?_P& P ~5730% 10.3% kw
5. cooLIng
A. Medium Low Cond. Water.
-B. Arrangement 1 Circuit/Coi]
C. Design Press Drop AP 26.3 26.3 psig
Required - : |
A D.. Press. Drop Available - 100 150 psig
E. Design Flow/Coil F_(; 1.9 1.9 gpm
F. Design Flow/Magnet For 3.0 3.0 apm
G. gg?}gn Temp. Rise Across AT 7,} | ;IBJB Degreeg c;
He  Water Ve(odshg' N 3.3 3% &P
FOOTNOTES TO APPENDIX A

t

“2.) 1 Tesla
3.) NI (Amp—rum) = 19.5 %(kc"w) xfl(m)/yl |

10 kGauss

1.) B=0 Bp/]eff = L0817 x 500/2/632 = 7.928 kG
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FOOTNOTES TO APPENDIX A (CONT.)

oL . 30.53 x 10 ohm-mm x 80120
6.) R = T = >
539 mm
R = .00454 Ohms @ 45°C (per C»il)
7.) AV = IR

8.) Power/Coil = aV x 1 x 107> kw

9.) Current Density = I/A = J

10.) Conductor Weight/Coil

80119 mm x 539 mm?

x 2.7 x 107% kg/mn° = 116.6 kg
11.) Conductor Length/Coil
Length of Average Conductor

5208 mm

Coil Cross-Section: 11048 e

Straight Pieces: 2 x 2604 =
End Straight Pieces: 2 x 30 = 60 mm
Curved Pieces:_n X 95 x 2 = 895hmh

, ‘ 6163 mm
Length/Coil: 6.163 x 13 = - e - 8012 m

12.) Coil Packing Factor
Conddctof Area: ' 7007
— = 0.63
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2.

Heat into Coolant

M.E. -~ - . Berkeley | Sept. 25, 1978

TAB:E I - COOLING CALCULATIONS

Assume all power

A. Power/Coil

Coolant Flow

Max_Avai]ab]e:

A. Length of co

B. .Conductor ac

m = hydrauli

Equivalent d

C. Maximum temp

. - Flow require

20 GeV q =

AP = 263 x .

3.8 (6.14) _

fn magnet is converted into heat to be femoved by coolant.
2.79 ki (15 GeV)
6.145 kW (20 GeV)

AP = 70 psig (15 GeV) & AP = 150 psig @ 20 GeV
nductor = 1ehgth of each coolant circuit
= 80.12 meters = 263 ft.

tual hole dimensions:

area
wetted perimeter

¢ radius =

T(4.65)° + 3.75(4.65)

-

4.65m + 2(3.75)
= 1.577 m.
iameter = 4m = 4(1.577) = 6.28 tm = .245"

eratbre rise in coolant 20 C @ 20 GeV.

§X$E'(from LBL Mech. Dept. Design Sheets 10 & 57)

d:q:
P = power (heat) to be remove by coolant, kW

q = flow/circuit, gpm

.39 gpm/hole
(3) 20 :

10 = 26.3 psig
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This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solely those of the
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
product by the University of California or the U.S.
Department of Energy to the exclusion of others that
may be suitable.
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