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Prior to installation at NSLS-II, modifications were made to the mechanical and controls systems
for the U42 Undulator, installed at ring cell 7. These modifications are outlines below:

Mechanical Modifications

1.

A transport fixture was designed and manufactured to transport the U42 from the
building 832 Hi-Bay to the storage building and then through the storage ring tunnel. It
was designed as a frame with a set of forklift tubes that double as support outriggers that
can accommodate air casters below it. The frame is slid between the bottom of the
undulator frame and the floating base plate and clamped in place by the three nuts located
on the base height adjusting studs. Once attached, it was very easy to switch between
forklift and air caster transport

It was decided that the rotary encoders mounted on the axis of the ball screw shafts were
not accurate enough for our purposes. Also, these were only relative and not absolute. So,
a new encoder system was designed based on the Danfysik design used on the IXS IVU,
but with a different stroke.

Due to a lack of ESRF drawings, tooling needed to be designed to manually locate the
encoder support plates accurately to the carriage weldments, and then pin and bolt them
in-situ instead of beforehand.

The old 5-phase gap drive stepping motors and gearboxes needed to be retrofitted and
replaced with the newer 3-phase gap drive stepping motors and updated gearboxes. This
also required the purchase of 2 new gearboxes and the machining of two new shaft
adapters and corresponding adapting hubs.

A new control rack was designed and built for the U42 control system.

A new motor driver amplifier, a standard NSLS-II Delta Tau controller was installed in
the control rack along with power supplies, cabling and other corresponding components.

A set of four Magic Finger Holders containing provision for up to 2 rows of pill magnets
was installed on each end of both the upper and lower girders to adjust the field integral.

A new set of correction coils was designed, along with a set of support stands based on
Bosch 90 x 90 extrusion and steel bases that were adjustable in both X, Y, Z, and tilt.



9. A new Kkill and limit switch system with an integral fine-adjustable trip dog mounting

10.

1
1

1.
2.

arrangement was designed and manufactured based on the 5-Plunger Version of the
Euchner switch that uses the S-groove trip dog rail.

Lead shielding needed to be integrated into the encoder system in order to protect the
encoder read heads from radiation.

Software was written for the gap drives, motor brakes, encoder feedback, limits, kills, etc.

A removable set of polycarbonate guards was designed and manufactured to protect
anyone from getting too close to the magnet array.

. The existing base plate which was not designed for grout needed to be modified in order

to be grouted into the straight section.

. A set of open gap limit switches was installed to trigger the EPS system.

. A set of upstream and downstream hard stops for both gap open and gap closed was

designed and mounted to the welded undulator frame to prevent over travel of gap motion
in both open and closed directions.

Controls Modifications
1.

CC:

Essentially everything related to controls is new on the U42 device. The stepping motors
and brakes were replaced with new 3-phase stepping motors with integrated brakes and
brake controls in the stepping motor driver. The device had no limit switches, kill
switches, e-stops, or encoders, so those were added.

There was no control system for the device, so a new control system was designed and
built. The design was based on the control system for the Kyma EPLlls on the KSM
beamlines.

a. This control system uses a Delta Tau Brick stepping motor controller and Reer
Safety PLC to read the encoders and react to limit, kill, and e-stop switch inputs.
The controller, safety PLC, power supplies, circuit breakers, and solid-state relays
used for the control system were all new.

The software running on the Delta Tau Brick controller and the Reer Safety PLC were
adapted from the software from COSYlab used to run the Kyma EPU49. This software
was simplified and reconfigured so that it was more compartmentalized, easier to
understand, and easier to maintain.

A. Ackerman
D. Bergman
A. Broadbent
P. Cappadoro
E. Cheswick
D. Fischer
G. Ganetis

J. Kirkland
B. Kosciuk
H. Robinson
K. Rubino



REV DESCRIPTION DATE BY | CHECKED| APP
A INITIAL RELEASE 08-06-17| DB MP DB
CB1
_BLK.#JA.ASA@_‘G A'_BLK.#JAAMps1 AC HOT
UPS 120/230 VW3A4420 B9 A9F84106
15 A .
l | 1AC L|ne|| & CB2
] BLK #14 AWG Filter n a BLK #14 AWG .g‘;. BLK #14 AWG SPS2 AC HOT
/I
< Q- wir 414 s 4 11 |2 AR AsFoioe —
GRN #14 AWG H Hh
- = D |7— [ WHT #14 AWG > PS1AC NEUTRAL
77 WHT #14 AWG \
= KU425N puE > PS2 AC NEUTRAL
zj), A 1| Main Switch 15 ) 114 AWG 3LD2230-0TK11 CEaA
2 6 1| Lockable .ﬁ\.
L1 O-I; BLK #12 AWG BLK #12 AWG Dioon ey [A—BLK #12 AWG | PS3 AC HOT C
L2 o RED #12 AWG 3 7 __RED#12 AWG 2 5 RED #12 AWG 0) %3@
° r = — PS3 AC NEUTRAL
3¢ 208 VAC L3 o~ o—BLU#12 AWG 4 8 BIU#12 AWG 3 6 BIU#12 AWG < ASFB4210
20A N1 QT #12 AW N
G Q-—SBN#12AWG =
/77 5 I TIT -1 oy oy oy | '
TB4 1 1 1
A
[ | e | | e | 1~1-111 T
o
JHI#J—‘LA!AH US DRIVE AC NEUTRAL >
WHT 214 AWG > DS DRIVE AC NEUTRAL o
o
2
RED #14 AWG > US DRIVE AC HOT ]
BLU#14 ANG $ DS DRIVE AC HOT )
2
Q
—
L
|_
—
BROOKHAWVEN NATIONAL LABORATORY
BROOKHAWVEN SCIENCE ASSOCIATES
BR“ E" UPTON, NEW YORK 11973 z
NATIORAL LABORATORY Explforing Life's Mysteries, 1} '-'0'_:-'-.- - . -t .
LAl . NATIONAL SYNCHROTRON LIGHT SOURCE |l
UNLESS OTHERWISE SPECIFIED
UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN INCHES RI%?(HLSI(E?/ EL
DIMENSIONS IN [*.**] ARE
INTEGER TPLieRANCES MILLIMETERS EQUIV. FOR REF. ONLY A'2 W I R I N G D IAG RAM
DEC'MAL-TOLERANCES INTERPRET DRAWING AS PER DATE OUTSTANDING
X1 ANSIY14.5 OR Y32.2 ECNS NSLS-II 7-ID (SST1) U42 UNDULATOR A
XX * 015
DRWNBY | D.BERGMAN |05-26-17
X T 010 CHK BY M.PFEFFER 05-26-17 GAP MOTION CONTROL
ANGULAR TOLERANCE +0.5° :
UNSPECIFIED RADII .02 MAX ENGAPP | D.-BERGMAN  |05-26-17 A
1%\/ BREAK SHARP supv AP | GGANETIS  [06-20-17 LT-EL-SR-PS LT-EL-BL-ID-UND-1070-90
CORNERS AND EDGES QA APP E. CHESWICK 06'26‘1 7 DRAWING DIRECTORY DRAWING NUMBER REV
JOB NUMBER USED ON DWG. NO. FINISH MAX .03 MIN .005 ESH APP B. LEE 06-27-17 COMPUTER REPRODUCIBLE SCALE: N/A SHEET 1 OF 4



REV DESCRIPTION DATE BY | CHECKED| APP
Phoenix-Contact SEE SHEET 1
2961105 Kig—> +24\_1
a1 RELAY 45
+ _L +
T s
$1 11 —— e — — — — — — — — — — — — —— — — ——
J10R P FESGT2__ a1| RELAY |43 | Insertion Device I
Power  Power o7 ] PN ,  Phoenix-Contac + L+
OFF KillSw Kill Sw ool 2 L | 2961105 T s | |
Override Overridden —15:° 1 |
o, RALKiTeR —oq°[° i I ] o 8-conductor 22 AWG cable. | Beacon reen |
—f—ol7 4 1 =
® - O . = 31 I a1] RELAY 45 J9R | — = Amber |
; ; 7N FLAG1 —5° ;3 t-—————- =!  Phoenix-Contact s o;° 4 | — = Red I
o7, fm=====- - 2961105 po| | T |ue H530's — ~ )
| | _.ﬂo b1 1 ] el o 03 —
‘ ‘ FLAG2 oo 2 olie | — |
L L ° —oop? . X 1 o4 —
. | | <. 9% ks 4-pair 22 AWG shielded cable. \ -> ) b0l /;'7 = |
[ ! 1 = op Control panel ground connects to ] I ! —— 541 —
. [ :—30 s shield and carries through on pin ‘13 4 o : 5 o0 bo | — |
=R e 4 ) N e = E» G
E P, .. A z —22op2 22 | = |
o — PR ion = | =—M R |
1SV g 1 TB3A —fooh,
b [ezoa! P
[ oli3 io bs | |
P 955 |14 o!
| o7 |, o - - e = = -
i :Eﬁ i Limit Switch Key On Phoenix-Contact
I
i DB15M | s77 Ko 2966728
towe Lo 2| swi 3 REER Safety PLC [ DC S8R5
7777777777 | | 3 0 N
l ! OUT_TEST 1 INPUTS Shut DSiﬁ'I';smK'" 3 Phase Pwr En i US BRK 24 V Sts + L
L | OUT_TEST 2 0SSD1_A v 1 [T DSBRK24VSts ad , T _fie US DRIVE ENABLE
INPUT 1 - &
INPUT 2 ACTIVE_OUT_US ;_— 1 "
ACTIVE_OUT_DS E
OUT_STAT2 Over-travel Abort E
INPUT4 Watchdog HOME DS
Safety PLC Reset MLIM DS
RES_FBK1 | =
NI ] M s PLIM DS E
RES_FBK2 1 1 H+24 V1 HOME US E
MLIM US =
0 D D 0 0 K I I T e e e e - PLIM US Brick AMP1 Conn.
JITITIT
Tt 710 0 DK A D D R =4
L INPUT6 |_L Y
0SSD2_A — ]
_l TB8
INPUT 7 MASTER_ENABLET — FLAG2 \
EE:IEIE’Bg INPUT 8 MASTER_ENABLE — FLAGT B 7 +24V_1
- 24VDC — | B « <,
i*KlLL_US 0VGN < US DRIVE FAULT
—H+KILL_DS
0SSD1_B —
—1 ] Ve
PYIVR ] SE— | | | | | | < DS DRIVE FAULT
PB REER Reset IL%‘:!QQQQQQQ%%Q%&Q%%,I IQQQQJ,QQQLQQQQQAI
© 000000000 l 00000000
LSERLYYRSBRNBRRNBNNS XXBRBNNoxIzas Phoenix-Contact
Phoenix
Note: See wirg list for full set of Note: See wire list for full set of S-pin TB-F I J I I S I 29?(%728
connections to fhis terminal block. connections to this terminal block. N\ Delta - Tau DC SSR
| 0y oy oy ey ey ey ey ey ey ey ey | | 0 N oy gy oy ey ey ey ey ey ey ey gy gy gy ey Y N\ A1 13
B
7100 0 e B E&.gssggg;ggg; TB1 EL&&;;;;;;;;;;LE ;'E] ABORT- L+
P1 L B e e e e e e e e e e e e 1 =
Al N %o n oL %55%5%% W% %% %5555 %555%557 {2] | ABORT+ 5 —2 o, T _jis > DS DRIVE ENABLE
I_|_|- === | o o o ot ot o O et o e o et E] WD N.O. X1 =
I_ 1 1 |
[@|wone —
DRP-240-24 9 N d
BS1 {5] |wo com x2| z B2 Tol-
8100 . YEL #22 AWG +24V 1 — | | slosof
PS1 AC HOT p——— | 24V/ X15 10losoE
[ oF
10A o 11075
PS1 AC NEUTRAL—————— N _|_o  BRN#2AWG +24V_1RTN x| 12lozg
= 131055
MDR-20-5 1 — 14lo76F
< 15|0—=
PS2 —1 x4| Q 8o~
5v 7 L H1 & .
PS2 AC HOT )———r L |_ 0 Brick AMP2 Conn.
RED #24 AWG +5V ENCODER PWR
H%L%L%Lg TEE glg gl\. Qy& Qog %07 | PS2 AC NEUTRAL p———— N R BLK #24 ANG/ \/ 3l 5]
R R RN hd ¥ x5 Q
LSRRIV SYRNRNRBRNNG Phoenix-Contact — w Souriau circular
| Delta-Tau J6 | DRP-240-24 2066728 — 19R
238\/3/ +|YEL #22 AWG a1 DCSSR |43 8 —0 A
PS3 AC HOT p——— L T0A 24 V_2 + I+ X6z —0o 3B
#22 AWG YEL +24 VDC — —ocC
PS3 AC NEUTRAL > N -| BRu#22 AWG 24V 2R A2, Tty 5 pnage purkn _% L —1b
| 0 oy oy oy ey ey B Y | 0 I Dy oy oy ey ey B N | K1 CHASSIS B lo E
B #2ANGERN /7 X1 |z —o F | Spare
182 i {31 |+24 voc RET = —oG
A e e e e e TB1 =] —1O0H
’ 7y SV o |2 —
DS 24V_2 RTN - lo k
—om
YEL #22 AWG \
US24V_2
YEL #22 AWG < DS54V 5

H LT-EL-BL-ID-EPU-1070-90 H

LT-EL-BL-ID LT-EL-BL-ID-EPU-1070-90 A

DRAWING DIRECTORY DRAWING NUMBER REV

COMPUTER REPRODUCIBLE ﬂ SCALE: N/A | SHEET 2 OF 4




REV DESCRIPTION DATE BY | CHECKED| APP
SEE SHEET 1
1A
TB1- |
24V_1+—4
F1  Phoenix-Contact 5-pair 22 AWG shielded cable. Control panel ground
DDFL4U 2066728 connects to shield and carries through on pin ‘M’.
SC SR ——> KILL_US
13 A1 BR =TT T m e m oo 1
1% D +KILL_US Souriau circular | Insertion Device !
w_ T, fw I [0 A | ! '
K6 \f g g | |
v | |
0 C |
V 0 D : J3 _ Kill Switches |
E 1 |
i Vi F |_| \/ KILL
P eserse °c — Y L l
|
12 DTSSR a4 o ! |_| \f L o |
+ _L + L | |
—10 K |
USKILL & ol T s M | |
K7 — | PLM\ / |
PLIMEUS E |
PLIM US & \ ’—A— : HOMES USv |
~ \j | |
HOME US \/ | HOME-US\ / 1 !— Limit Switches |
MLIM Us € v | MLIM+ US |
\/ | MOM-US\ / !_ |
‘71 v | L v |
| |
Schneider SD326 Drive | |
| |
2 A Adt white A ! M !
6 A- brown \/_ ]\ — | A-brown 2 |
o | [ B+ yellow v = ! = B+ yellow 3 !
5 5 B-green \/ — ! 2 B-green 4 !
% v — | § Enc| Brake Motor us :
1 | +5V blue — | @ +5Vred 8 |
| GND black \/ = | ] GND biue 7] |
MEVAN [ \ !
>4 | |
3-pair 22 AWG shielded cable. Control panel ground ! G bl WCND :
connects to shield and carries through on pin ‘8’. : reen cable H |
! B (B |
N ! ' !
o I 1 !
E | p7 !
- . : m Linear :
| [ | li] Encoder |
- t | |
E Y I !
= | |
= CLK+ ! !
S CLK- | !
) DATA+ | !
= DATA- I !
— +5V 12 orange, blue ! !
Belden 8333 = ov 9,10 white, black ! !
#24 AWG | |
CB4A VW3A4420 13 N STEP+ . ——fosa[i3 TopetaTau x1 I !
- 1
1 | 1JACTine] ., 114 ! l’ ‘l DTSE’- \/ . — 4-pair 22 AWG shielded cable. Control panel ground: |
US DRIVE AC HOTTB4.4A CB4B Filter L1 571 T oiR. \ / — connects to shield and carries through on pin ‘8", | |
US DRIVE AC NEUTRAL oA L2 N v 7 ' |
TB4-11A = ! !
A9F84210 G Zl |z A , I I
fJI,—BE"M 7o T 7 3 \/ = US DRIVE ENABLE : :
\v) v T,
24Vt 2 19 ’ f A A 124v 1 : :
24V_1RTN 77 ()] \f - S ACTIVE_OUT Us JIR | o bl '
A9A26924 Souriau circular rangg cable |
15 Belden 8451 !
AUXSWI +24VDC #22 AWG lo A LA |
US BRK 24 V Sts¢ 11y 14 2. 1] ovbe N A lon I oy Brown !
YEL #22 AWG ¢ ™ 1 2] 0 o | [} Blue !
24V 2 YtEu e AN +BRAKE OUT 2 5 I °¢C Hf—— 1 Black !
CBS5 13 & g2 v 0D | 7 ST I
ASF84104 1| BRAKE OUT 2 I /// e ! mivel !
4A ™ RM_FAULT_OUT wi lo F | |
| Souriau |
| circular |
| |
13| DCSSR | a4 G e 4-conductor 18 AWG shielded cable. Control panel ground ! :
+1 T+ connects to shield and carries through on pin ‘F’. : |
14l T A2 | |
Ka | |
Phoenix-Contact I |
2966634 J11R-A : :
ﬂL_/ D P11
g Souriau circular | |
US_DRIVE_FAULT é———  \0 40 ang 1838 on | Souriau I
24V 2RTND BRN #20 AWG A o8B | circular |
; — N |
—0oD L !
lo £ z ! | | |
ot |V |
p— S S
—1© J | 2-pair 20 AWG shielded cable. Control panel ground
—2 IIZ connects to shield and carries through on pin ‘F’.
—oM

H LT-EL-BL-ID-EPU-1190-90 H

LT-EL-BL-ID LT-EL-BL-ID-EPU-1190-90 A

DRAWING DIRECTORY DRAWING NUMBER REV

COMPUTER REPRODUCIBLE ﬂ SCALE: N/A | SHEET 3 OF 4




3 JL 2 1
REV DESCRIPTION DATE BY [CHECKED| APP
SEE SHEET 1
1A
TB1- |
24 V_14—oXo————————— ! ) D
F2  Phoenix-Contact 5-pair 22 AWG shielded cable. Control panel ground
DDFL4U connects to shield and carries through on pin ‘M’.
2D90668782: —— KILL_DS 9 P
US KILL 13 M J4R T T T T T T T T T T T T T T
1 +KILL_DS Souriau circular | Insertion Device |
14 T I o A : |
K8 V o B | |
o C | !
\ o D | 4 i Kill Switches :
0 E |
Phoenix-Contact Vi F | |_| \/ g FKILL |
2966728 0 ﬁ T v :
" Di SSR] af o ! |_| \ L b o !
T T L |
|
—o K
Series Kill¢ 14 T e fo M : ! —
S L | PLIM+ DS / :
PLIM DS A | PLIM-DS |
\v : HOME-+ DS IJ_ |
HOME DS \/ | :ﬁ?:f_ﬁz\"l 1 ;— Limit Switches |
MLIM DS ! - I
MLIM-DS\
\vl : A vl I_ :
- - v/ ! |
Schneider SD326 Drive 1 | |
|
|
12 N A+ white A ! N\ _A+ white |
6 A- brown [\ —] | A- brown |
o~ 11 B+ yellow v — | - B+ yellow |
5 5 B- green \/ — | 3 B- green | C
4 v — § Enc| Brake Motor DS |
10 | +5V blue — o +5Vred 8 !
| GND biack \/ = [/ —GND biue 7] !
MEAVAN Y
|
v |
|
3-pair 22 AWG shielded cable. Control panel ground ! Green cable WOND 1
connects to shield and carries through on pin ‘8", : H |
! K () !
H |
R A : I |
' |
= | pg |
- I h— ” :m Linear |
[ v 7. 'li] Encoder !
7 T 1 | |
T = | —
= |
|
|
= CLK+ 14 ! |
S CLK- 6 | |
o] DATA+ 12 | |
DATA- 4 ! |
+5V 12 orange, blue | |
Belden 8333 ov 9,10 white, black | | ]
#24 P{Vﬁ} | | o
. To Delta-Tau X2 |
CB4A VINSA4420 13 A TEPT—\ VI | o peteta 4-pair 22 AWG shielded cable. Control panel ground | ! S
. AC Line], . 1 ]| STEP, [ 1 ; N e | !
DS DRIVE AC HOT # ] Ll Filter 1 L1 14 ] [ | DR+ v | connects to shield and carries through on pin ‘8". | | o
TB4-4A  CB4B Lo Ly 2 ] \ [ DR AV | ' 2
DS DRIVE AC NEUTRAL # | N v - ! | —
TB4-11A , 10A LF2 = I | '
A9F84210 G 5| |2 N | | x
TB5-A1 o T i 3 \/ DS DRIVE ENABLE | | o
Y v <. I | w
24V_1 ¥ wl [—3 e 1 ! | )
24V_1RTN 7] 7/ ] \/[ S ACTIVE OUT DS ! I -
V—F _OUT_| 2R ! Orangg cable ! I
AOA26924 15 Belden 8451 Souriau circular | | o
AUXSWA +24VDC 422 AWG LR ' :
DS BRK24 V Sts( — WG11 14 14 0VDC N Iy g Q : A Brown | d
24V 2 >—AICE;5‘- ( ZligrakEOUT |2 5 /4 T c 4 Back | -
ASFE4104 L BRAKE OUT = 1]/ of ! W) Gmivel | =
4A 1 RM_FAULT_OUT w o7 ! ! |~ |
V | Souriau |
| circular
|
é 4-conductor 18 AWG shielded cable. Control panel ground ! 1
13 E)(_:LSS'T Al ¢ :{ connects to shield and carries through on pin ‘F’. : |
|
4l T A2 : :
K5 | |
Phoenix-Contact — ! |
2066634 l J11RB : |
Souriau circular | P11 !
DS_DRIVE_FAULT é——— [o A | Souriau :
¥ E— | circular
YEL #20 AWG Jl-EnS 28 e !
24V 2 RTN > BRN #20 AWG oD » ! { } |
- —1IoE 7 L Il |
o F |
—Joc N e i
—to H :
—o A
2 I'z 2-pair 20 AWG shielded cable. Control panel ground
—lowm connects to shield and carries through on pin ‘F’.

LT-EL-BL-ID

DRAWING DIRECTORY

LT-EL-BL-ID-EPU-1190-90

DRAWING NUMBER

A

REV

COMPUTER REPRODUCIBLE

SCALE: N/A | SHEET 4 OF 4




REV

DESCRIPTION

DATE

BY

CHECKED

APP

INITIAL RELEASE

09/11/2017

SEJ

JM

JR

"19" Panel Sze "19" Panel Sze "19" Panel Sze
47 U Panel Height Opening 47 U Panel Height Opening 47 U Panel Height Opening
B9 1p13
SPACER 2U [ [C ] e
S [! E SWITCH PANEL MOUNTED
SPACER U 6559556 it TO FIRST MOUNTING RAIL
D D
PWR PWR KILL SWITCH KILL SWITCH
SWITCH PANEL MPUNTED - = = - - — = SPACER IE - o TR TP eegy
TO FIRST MOUNTING RAIL su — — — T T T T T ] _ ‘ O ® ‘ > @~
(e} (e} [am) | EE .D_l /'
PWR PWR KILL SWITCH @ ﬂ:: o ~ 2 3U
ON OFF OVERIDE 00
«RE%y
® O © o @ T
. |
SPACER 3U I N
PPS
3U 5
—
¥
o
[v4
| i} a2
TBS L SPACER 3U @)
- o O | PANEL ASSEMBLY MOUNTED
Sooonee = (_)8:) / TO INTERNAL MOUNTING RAIL
i [T %E k
O
@)
| SPACER 3U
/{ O d N ™ < W ©
TO INTERNAL MOUNTING RAIL — AP P f At e
G 6 CHANNEL PSI U @ C
- [y gy
@ SPACER 1U B, 1E1, 16 18,16, 121 Y
Chilled ] 4 o @< ps1 ps2  ps3
Water L1 OO OO EE
tO ] 0Ccog s|e|8]® o = o
Air Dmij’ﬂ ols| @
Heat o 4'1 = 5@ 5@ 50 _
Exchanger LF2 LF3 DANFYSIK = | oo
6 CHANNEL P.S. ouU
us DS |
—
1 LF2 3H LF3 AH
CONTROL PANEL 3 [ [o9
(RECESSED INSIDE §
RACK) VENTED PANEL 1U H EPUG0
CONTROL PANEL
6 CHANNEL PSI 1U (RECESSED IN RACK)
CB4 CB5 CB7 CB6 |
s | S|SB 4°|°%(° SPACER 1U
AlB O 4 |A|B
[=) o | [ = 4 o o — p— —
= ™ | | HT B c D B
R Hele| e D
= © 6 O - — —
= lo|e|e
= 3o : . Zj DANFYSIK |
= “1° - : ° 6 CHANNEL P.S. U CB4 CB5 CB6 CB7 CB8 CB9
“"eleo I 2|0 |o|lo|2|o|o|o|o|o ||}
__WAalB|lA|B|A|B|A|B|A|B|A|BH
=1 =
Yolo|o]o| o]o| o]lo| 00| 0] @
LOCKABLE TB4 MAIN LOCKABLE MAIN |
: L TB1 —
w— /\ OCCEERRCER ocoT 9 L 9 o T o
EO’ZDH:? ,,,,,,,,,,,, === . 3 - 2
= ~ iy I HEIS [ g
|| SPACER U : : - =
TEMP. SENSOR A 1U TEMP. SENSOR C 1U TEMP. SENSOR A 1U <¥(
(0
TEMP CONTROLLER 1U SPACER 1U SPACER 1U g
04
P
—
L
Cold Air Cold Air Cold Air H
Supply Supply Supply
A
BROOKHAVEMN NATIONAL LABORATORY
BRO B O P TON, NEW YORK 11673 155 T
R1 R2 R3 NAT_[_E}J- L LABOREATORY Exploring Life's h‘g,\:j;‘ggffg e oo = - F i g
UNLESS OTHERWISE SPECIFIED U’\IIDITI\EASE?IgI(—)HNESRXVRIEEINSE’\IEC?-:EED ESH&Q
INTEGER TOLERANCES DIMENSIONS IN [.*] ARE RISK LEVEL CONFIGURATION DRAWING
+ 06 MILLIMETERS EQUIV. FOR REF. ONLY A-2
DECW_IQL-I-;-OI._OE:;T)ANCES INTERPRET DRAWING AS PER DATE gg;ISSTAND'NG PENTANT' 3 CELL 6
XX _!_ 015 ANSI Y145 0R Y32.2
NOTES: XXX+ .010 DRWN BY |S. JARZABKOWSKI | 09/11/2017 ID RACK GROUP F
1-1U =1.75inches ANGULAR TOLERANCE 05" [crkey | JMALLEY 09/13/2017
UNSPECIFIED RADII .02 MAX NG app [ 3. RICCIADELLI | 09/11/2017
133/ BREAK SHARP SUPV APP | G. GANETIS 09/13/2017 l;I;VENt_Diz;i? LT EL SR F:RENGIEQRK 1066 Ol ﬁ/\
CORNERS AND EDGES QA APP E.CHESWICK 09/12/2017
JOB NUMBER USED ON DWG. NO. FINISH MAX .03  MIN .005 ESH APP R. LEE 09/13/2017 COMPUTER REPRODUCABLE SCALE: N/A sHeeT 1 OF 1
6 5 A 3 2 1




REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER
A RELEASE PER EC0-005277 9/17 ‘FAUSSETE CA/ML ‘CAPPADORO

2200

1965

1200

SECTION AA |
=—w—,—£
A
| .:‘:J W L
_—[580.0119] G |
1
i .

38

STROKE 263

/] 0.05
19

T
FOR AL GAPS

s |8 -
: i
5 = H
al | O—]— - H
8 o
N F
8 ?

40

135 230 410 15
-2 E
920
0
SEE TECHNICAL SPECIFICATION
FOR ELECTRICAL PARTS LOCATION
[ I , A 7 [TRST CUCRGONCY STCP WV2-AP1 (1]
L & (RIS
V4 I i : TR e BT
L )Q R 7 v
‘ : | ; 2 o 2
] y ! | ) [LD jp @[
4
[T T L iF i
,,,,,, | %j 1
| Iff: ! i s :::E
il 7 = a6
0115
+--4 oo 7 s | e [
- SRE T - |
813 630 # —ELECTRICAL CABINET DIRECTLY FIXED WITH SCREWS ME TAPERED UNDULATOR
ON MAIN SUPPORT FRAME 85.80.0116
00 = ST UNDULATOR MOBILE CARRIAGE |y = |a
C (X753 001D S @] EUROPEAN SYNCHROTRON Y.
o T = EURSDIE\HONS FACCILl?Y —
o0 DATE /DR, | kD, | #9PD. DESCRPTION 0| emmuamcaccme |35 80,0114 ‘D g
2 I ] I 4 F] I [] 1 7 8 I 9 I 10 1 n [ 12 13 [ .‘ 14 [ 15 I 16 )
IDENTIFICATION OF THE SUGGESTED SOURCE(S) OF SUPPLY 2
HEREON IS NOT TO BE CONSTRUED AS A GUARANTEE OF g
SUGGESTED SOURCE OF SUPPLY PRESENT OR CONTINUED AVAILABILITY AS A SOURCE OF 3
SUPPLY FOR THE ITEMS. 3
=
BNL CONTROL NO. VENDOR PART NO. NAME & ADDRESS UNLESS OTHERWISE SPECIFIED UEN R SOkAAVEN SCIENCE ASSouATES, ¢
OMENGIONS N BRAGKETS ] OWEERE PREGENT) s tanonsionr NN
AARE INCHES AND ARE FOR REFERENCE ONLY Exploring Life's !TY;::S::;; ts Future
INTERPRET DRAWING AS PER ASME Y14.5-1894 OR Y32.2-1975 g
EUROPEAN SYNCHOTRON e vy STORAGE RING 2
DIMEY IAL TOLERANCES | ANGULAR TOL INCE
RADIATION FACILITY T e00 | e e - INSERTION DEVICES, SST, U42 2
SR-ID-SST-U42-1000 85.80.0114 BP 220 38043 GRENOBLE X+ 07601 T ESRE TAPERED UNDULATOR c
CEDEX FRANCE XXt g 5 A T T &
XX%270.120 < 2
- . EssnArROM | ACKERMAN 9717 D SR-ID-SST-U42-1000 A |B
NEXT ASSY: SRAID-SST-U42-1001 Qasverova |CHESWICK __ 0/17 s s DRAWINGPART NuBER nevson | £
- 8
PROJECT: © ] mmmrer | gueoenEw |WBS# 7.02.05.02.02 |ELEQ . A3 SHEET1 OF1 |2

RELEASED —+ EFFECTIV I



	LT-EL-SR-PS-RAK-1066-01_REV-A.pdf
	LT-EL-SR-PS-RAK-1066-01_REV-A.vsd
	Page-1



