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Auto-Induction Treatment

.~ eannot presume to say, but we mz: oo i -
o produ-cir?g electric cux}"rents speci;ly :;]gc?fiitalthl?;c;&ltc}zllzemfi:}md k()f .
called in to calculate and design the capacity of the coﬁzle‘naollrth (i Circa 1903
the self-induction of the solenoids to obtain the best effects from 1?1(
given cpll or generator; and further, as we cannot measure (thz
current in the body—there are no external poles to which an instru-
ment can be attached—we must arrange some means of imlic;itinrr
whether the solenoid is active k ‘ h
or not, and to what extent.
This can be done by arranging
a secondary coil attached to a
vacuum tube around the large | L
solenoid. This will light up
when the solenoid is active,
and thus assure the practitioner
that everything is working pro-

perly.

Q0

1

\ \:_\(/'\

This induction of currents |
inside a solenoid excited by T
an oscillatory current can be 1
beautifully illustrated by an ex- |58

r'lment made by Professor

J. Thomson, as shown in

. 201. If a glass bulb B, : ;
cxlﬁa.ustcd of its air to the point ;
of maximum electric conduc- | :
tivity, is surrounded by a loop
of wire P, connecting the out-
sides of the two series of Ley-

~ den jars, it produces in the bulb 3“3% = =
brilliant ring of light when [N '

- primary oscillations are

= tﬂf’ “‘V ] 3/7
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THERMAL CONCERNS
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FCD (aka FC1) slow to cool down

Slow drift up of CM & He temperatures

= Ramping up / down injects heat

= Running out of headroom —lose He if p > 1.35 bar

Fixed — dramatic improvement — by turning on 4th A/C unit in the Hell
CM45 July 2016 4/10



CM45

STANDALONE COMMISSIONING

Interlock fault tripped PSU ~ once per 3 hours on average
— Faulty pressure gauge
« ~1week to find but 10 minutes to fix

Several extended alignment runs at ~ 50 Amps

90 Amp x 24 + hour soak in solenoid mode
— Really only 20 to 25 % of full-throttle (225 A)

Polarity change didn’t change polarity...
— Software found it
« Embarrassing

— But attention to HPs allowed flip of SSD to be found
» FC defines field in both SSs

Basic operating instructions exist
— Tested & verified by a couple of non-experts

July 2016
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COI\/II\/IISSIONING WITH SSs

ine ﬂl"ll tm t f l] - '(v’egh!s “\ - ‘ ‘
hn;lry (hr'n al ba]an:&sm“

o ‘_f"a h:mdl}: l)dnw the case - ﬂ.'
'8 142). To set the zero l.he lefie

hr-
ﬂag is 1 ro I l if
. is actua tcd l\ a furL

as shown in ‘the drawing

LA‘ : F16, 142, —Lord Kelvin's Ampere Balance
1903

Inter-module forces are the concern
— FC suspension designed for 90 tons axial force
— Max force in any Step IV configuration ~ 30 tons

— Should be OK... Famous last words

Load cell on each of (8) CM supports

Take it slowly and measure....

July 2016
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Shield ternps
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SSU + FC + SSD 25 Jul y 2016

Ramp SSU to 140 A — Ramp FC to 45 A—-Ramp SSD to 140 A

= (0:36.9) (0:37.194) ®(-0.0583:50.0084) ®(0.00:16.99K) = (0.00:70.41K) = (-0.015:140.0404) = (0.000:140.067A)

i
i |

Al |

07-26-16 12h  07-26-16 14h  0726-16 16h  07-25-16 18h  07-26-16 20h 07-26-16 22h 072716 00h 072716 02h 07-271604h  07-27-16 06h  07-27-15 08h 07-27.1610h 072716 12h 07-27-16 14h  07-27-1616h 07-27-1813h 07-27-16 20h

= 1(SSV); Black = I(FC); Blue = I(SSD); Orange = Force, Light green = calculated. Force

Force = Sum (upstream load cells — downstream load cells)

Forces agree with calculations; no obvious thermal problems, polarities OK
But max. force ~ 0.9 tons so only ~ 3% of the way

CM45
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CONTROLS & MONITORING

« Essential changes
— Protection of PSU controls:
« Alarmingly ‘live’ in PSU GUI

— Could easily be changed by accident
» Consequences could be disastrous

— Need:
« “Are you sure:
— that you want 5000 Amps ?
— to open the contactor ?
— etc.”
« Desirable
— Fast data-logger
— Some changes to Archiver frequencies
* Fix the ‘dropouts’ (mainly aesthetics)

« Detailed list to be compiled

CM45 July 2016
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MAPPING & COIL DIMENSIONS

n 50—
% 503 FC1 150 Amps Flip N
Fit field mapper data %’ 305 |
— Find dimensions of coils in FCs & e
— Done for 100 & 150 Amps = 107
— Flip mode E} E
— FC1and FC2 g-10-
—2{}—:
Consistent results ~30-
— But dominated by systematics 403
=50 3506 350 T 636 " 563 100612061400 1605 T80

Z(mapper), mm

Results in MICE note 495

Large residual for z > 1550 mm possibly due to safety window
flange
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THE END
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