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] all

211 MVD modules to be supplied

each LV board supplies 5 modules

each erate contains & LV boards

in addition each crate contains
a board responsible of the
monitoring und slow control
of the whele crate

|

= 40 LV boards
__-.: 6 crates
:> 6 monitor boards

yet defined)

REQUIRED:

[ each crate

&+ Placad in the VETO WALL area
¥ § custom crates with custom backplanes
¢ Standard VME sizas 44%27 cm (depth not

4 Power dissipation ~ 1kW/crate
% Space for FAN units

¥ access to the back side
% main interlock switch on the power line of




:\

!
.

MVD

AN BUS

ok e W I

i

Crates 2> Patch Panel

EACH CHANNEL OF THE LV BOARD (3 channels per board)
SUPPLIES STABLE VOLTAGES TO HELIX: +2V, -2V, 0V

From each LV board a power cable and a gense wire go lo the patch panel

_':* CARBLL and

< QK from Janet Fraser

QRS TYPES on the patch panel side chosen



Read-out chain

+ The transmission of signals to/from the L.V board is achieved via an 2C-
vy, The 12C-bus is an industrial midirectional 2-wired bus (serial data
line SDA and serial clock line SCL).

5 The inlerface unit betw=en the analog part of the LV board and the 12C-
hus is an & hit A/D ana XA converter (PCFREYL from Philips).

+ Each [V board has a dedicated [3C-hus which is controlled via a
dedivired bus-imaster § PCFS38E from Philipst.

> 2 of these bus-masters, one per board, reside on the monitor board. The
monitor board is equipped with an intelligent part, a microconiroliler with
an on hoard CAN-bus controller (2ICN392). which addresses and
controls the [2C-bus on one side and receives and translates the CAN
protocel on the other.

12C-bus

CAN-bus

CRATE = CAN WODL

PCF8591 _ _ :
SYMBOL | PIN | DESCRIFTION | | |
AIND 1 Analug inputs
AINL 2 ‘
AlN2 3 REARATALN ; L 16
AIN3 4 | | 5 i5
Al 5 | Hardware addresses ' P
Al 6 | c
A2 7 _ ] : E
| Ves % | Negauve supply ¥ | g
| SDA |2 12C data VG ; 3
5CT. 10 12C clock input ' 9
| 08C Ll Oscillator O | |
EXT 12 Ext.fint. switch tar | 8 9
paciblator input :
- AGND 13 | Analog ground
Ve i Yolags ref Input |
A0UT 15 Analag outpul |
| DBIA copyelter !
L Yoo | 16 ] Pusitive supply W - — I— ____..1
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LV heard signals (I}

3

CONTROL AND MONITORING of LV BOARD SIGNALS

All the signals monitored reach the input pins of the ADC. Once digitalized
they are picked up by I2C-bus SDA line.

#» Monitoring for each channel (5 channels per board} of positive/negative

*
t‘f

voltages supplied to HELIX and of the associated currents:

— V42 (x 5 channels)
— V-2 {x 5 channels)
— I+2 (x 5 channels)
—1-2 (x § channels}

Monitoring of the board temperature (T sensor):
— SENSORT

Overvoltage/undervoltage notification:
— VOLT_ERR (x 5 channels)

Hardware protection against overvoitage:
channel is short-cut; RESET necessary.

ON/OFF notification:
— ONOEFF (x 5 channel)

Qvertemperature notification:

— OTEMP

Hardware protection against overtemperature:;
all the 5 channel on the board switched OFF.

8 PCF&391/LV board

5 signals +
5 signals +
5 signals +
5 signals +

] signal +

5signals +

5 yignals +

! signals =

_———————

32 signals

4 input pins
v PCFB591




LV beard sigoals i)

SINGLE CHANNEL SWITCHING ON/OFF

To connect/disconnect each single channel we use the chip as a DAC: the
12C-bus transmits a digital pattern which, once converied into a signal,
drives a relay placed on the LV board.

CRATE MONITORING

— V+12 amp
~— V-12 amp
— V12 relay
— VS_ﬂig

4 signals > we need onc PCF8591 on the monitor
hoard and one more PCF8584 to drive 1t

8 PCF8501/LV board
1 PCF8591/Mon board
9 PCFR584/Mon board




OFF - =mmmmmmmemmremmmoosse—asmsmmoosersosmmsoss <
Switch ON crate
N SETUP
E T Crate monitoring
'5 Switch ON channels
E ON requcst (external)
| v
E ON
! = -
i == Channels monitonng
! e
I: . _-:-"5"::
R
i | Switch OFF
channels
Ii ERROHE (internal)
i
E OFF tequest (external |
INTEFELOCK
| SETUP ON OFF
Single channe] - X _
Single board X
Channgls in config. - X -
Crale X X -
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v

7 O m L O

LV reply

L

s Clole momonng:
Lynx(S reguest 1o LV

J Asincronuos messages from LY

7 ways of stow-controlling the LY system i T Wl

Monitoriag

Loop every s
Variable conversion

Upon any kind of error YELLOW BQX set on Slo

from digital partern to decimal values

Upon dcvicuM‘switch device off’ issued (OFF request)

w Control Monitor

—
| I

W+ 12_arnp

artahls ‘ Limn IM L

STATES

| Warning ¥+12_amp
w12 4fe AE, >CrITE AR

we #1724 AHE

Error V+12_amp

Vo1Tamp | A

Wy o ¥

C | Waming V-12_amp
L2 e AR SCILT AW

Errer V-12_amp

A—t -0

A
a1 +f A-E
"

Vit rclay | R, RE] Y

Warning ¥ 12_relay

1t Ry

Ermat W12 relay
=zl2 - RE

TR v [Lw BE] ¥

Warping V5_dig

2 5V +/- DE, %5 2 bW

Error V3_dig
>z 5Y /- DE

TrE |
CENSORT | TTW |--c.'

1} t

Warning SENSQORT
<T+TTE, S>T+TIVS

B SENSORT
[ AT+ TTE




Message from LV

ONOFF signal — ONOFF_CONF_IS message
Ome or more channels have been switched ON/OFF

OTEMP signal — OTEMP_CONF_[S message
One or more channels had overtemperature hardware alarm and have been
hardware switched OFF

VOLT_ERR signal — VERR_CONF_IS message

One or more channels had a voltage hardware alarm:

» If they are overlimit = hardware shortcut: it is necessary to switch them
QFF and then again ON

> If they are underlimit => no harware action
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‘SHORT TIME HISTOS 1 bindsec last hour
LONG TIME HISTOS: | bin/d0sec last 2dhours

fiiies
» All LV CAN messages recorded

+ Daily
¢ Kept for 3 days

Gontigurationyinio

+ Database access required

+ Recorded:
o channels configuration
a warning/error thresholds
o 7

BOR

¢ For every channel in configuration recorded:
o V+2

V-2

1+2

I-2

database info

e o 0OUu

£l

# For every channel in configuration recorded.:
o V+2
V-2
i+2
[-2
asincronous messages from LV

L oo

A

¢ Recorded:
o # errors during run
4 # wurning during run

3600 bins
2160 bins

i

1z

kebl fhr
3 days
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¢ Space/Rack requirements {see transparancy)
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9/7/19

» State Transition Diagram (see transparanecy)

Cooling systern:

power_oh

'y
> stadting_posilion 3 on_raquast AND
ichack status) status not ck
or_faguast AND status_ok
PLMp_0h
Gpen valves
remove_intadack
l waming
sal warning_statuz
[ S
_ctmLQ&atL._tg_quqﬂJ
glose valvos
purmp_cfl

sat_intarock

Decision Table:
Staien af Conllng H}Illem@

o= LLY] M- eammimp: Jarne-aadf
St
Wl amwdid pae | 0iF oemad idems Jall annddnmee [aey 2 [T
o mia flnwr s v ] i
70 lizrm 3 ] o e
le > warmlag i T1 L - [=] % ]
Le g Jindc 11 L - a - e
:; worming llale Bl ar R In‘ \ n
Lok | oz limic P nr P2 - In &
b warwriag (mle B2HL |- . In 3 k
- arme Jmic B 2 HL . In [
b warmimg bt H3HL |- B |n A 1
lo arme | 4mlx 03 B . i | N
& warwing s |- . n i 3
= cioma emidai e - - u x
e Eh VLY il H | k4
il [miice g |2 M . o b
Imcrloak wupuc | E . - h
v

——
- Fal SECLOSEDXFE 1 TRUEAUZEN k. e TROTFFERER TM 0. ACTI0N

L. Wiggers



(zeneric CAN system:

owair_on

b

> Initialising

automatically

‘,initIalisatinn_finished_mess

resst

pre_operaticnal

start_network

k 4

monitoring

¢ Interlock (open):

— error: interlock set and error status set
— aystemn off: interlock set

= possibility of delaying interlock = gentle landiny of MV syatem
¢ Scnsor Variables:

— temperature sensor after heal exchanger: T

— humidity sensors: H1, H2 and H3

— pressure zensors: P1 and P2

— airflow

— warmng/error should produce yellow hox

— errors detected by polling by the CAN nade; Gime defined by npdare frequency
(0.1 s)

o Can mcssages (via CAN node; see talk Henk Boterenbrood):

— Read ErrorStatus Word
— Read WarningStatus Word
— Cominand SetCoolingOn

- Command SetCoolingOdf

9/7 /1994 L. Wigenrs



Read StatusCooling
~ Read Data

Command SesParameters

Read Darameters
o Histoermn requirennenis

= Update frequency 3 10 s

- Storage of averaged values per 10 15 minutes
. Cnr'lﬁgln‘n.th‘:rl ;

Trap levels: miunumm and waximnn valocs for warning and crror

— Exelusion of sensors if uol working (Lo be inpleniented — oxtra CAN

miessages: 3ot SenaorConfigiration and Read SensorConfiguration)
Configuration stored locally i PLC
— Operator can change confipuration

— On host machine storage of copy for checking

Svstemn should be robust; no further propramuing reguired
s Logming
Storape of warning ferrors for 10 days
» Data
— No need of pusting info in the data stream {no use in data-analysis)
= Status:

— HW available: airflow sensor to he selected

— rogramming of software

9/7/1999 .. Wiggers
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Fig. 3. Component software and RC environment



¢+ Naming conventions Jor SC

Thiswas nor descnbed Ja B document, but Mt pvopotal it

MV D

MyDh

& e 5C campoacul

Aliﬂﬁmeiﬂ'

MUYD — Coaol n'ma

MUY

MV D Radiakbion

MVD .

MUYD - Lowve ltaﬁz

MVD

Taew paraluc

TAarerlock are SC  sub <onponents

H5 gia voltag e

Wuestion:r Are 1he me name) accaptable to the sub . componsnts 7

a At the SCO Tave viewer My looks like

Arre Laah:tﬁ ond Tewm peoralite separate ?
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E—1 My
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e The sub-comporsnl data sewen oc teselfed e, e ip addrss

(5 delerminnd | ’rn.d usiag e name:

MuD_Alignmaal. Sevrer

MUVD C..:::nl'ma - Serves

MVD _ Radiatlfon

Thit addmss/namt d-l-{"h ac hald i1 an AccEsS clotebam and
currenlly a semrph amaker o ci fsql reausst o e ol smachinge web

Saevwes Porl'.cmcl wier ded hro exlract e oult.



Moﬂ-ll"-:::rfag rtquuhmnh Wb, fub- components,

Each quankity to ie moaitored or comPoued musk be

dehined ay a claonnel .

Eacih chounel mustr be associared wiilty, o davien

ARt gt ity

Eccin davics nustar be asSiociated coily o

Sub—cam Euun i,

Tha channels velue must be a ph‘j:?cal valur ( calbrakions
u{oplied) (e X°C or X Yolbs when served by e Lubcompserver,

AU chawnaly associald with a davice have the same Sweriha
lovel threthold! or !imt‘l::. Clog e, Wiz ) , oftset Cbaw}

T

and daad cliannsl value (dead)

Tfa device cannor be rmadoul Ha dovica almir iy ExeoL

Malest mised o ALARM by an Alm.mtg lnetng dehned Cdevia)

It a chavnsl iy dract |, (ki3 iceubifed B on unphyysical valus | o
it tarckolds exceedod are 1o, or hip; Tan e chowma! shabe |5

ERF2L unley raijed o ALARM ln;q an arulm..u;5 L-efﬂs e (elom

e+ Sub-campoatnb wanal deRae

claanmal J

ol cad |

fimih [In,,lo,,ﬁq ,h‘rﬂ

oft sabk (cpptied to tiuik) Ibﬂ“]
dead clannal valiw

ajm_.uag channel

adM-Mlj Aeari CR



o Rominder o} saventy stalc determinalion by s ooy oroco 55,

clhaunel valre iy updated

|

¥= vouas — bare

Corer ey e e

L0, 4 xe LD-'I

ar

WA RN A Cr
Wi &% ‘_-hLZ

x < lo,
Al XD

lvu.zz.x T . ErRoR
g

x 2= claad
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Desarvalival:
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