1

PHENIX CANARY CHAMBER O PERATING

PRO CEDURE

PHENIX Procedure No. PP - 2.5.2.4 - 03

Revision: A Dat e: 01 - 1 2 - 0 3

Hand Proces sed Changes

HPCNo. Dat e Page Nos. Init ials

__ ___ ____ ___ __ __ ___ ___ ____ __ ___ ___ ___ ____ _ __ ___ ____ ___ __

__ ___ ____ ___ __ __ ___ ___ ____ __ ___ ___ ___ ____ _ __ ___ ____ ___ __

__ ___ ____ ___ __ __ ___ ___ ____ __ ___ ___ ___ ____ _ __ ___ ____ ___ __

Approvals

__ ___ __ ___ ____ ___ ___ ___ ____ ___ __________________________________________

PHENIX S E & I Date Cognizant Scientis t/Engineer Date

/Activity Manager

__ ___ ____ ___ ___ ___ ____ ___ ___ __ __________________________________________

PHENIX Saf ety Date CA - D ES&H/SAFETY Date

__ ___ ____ ___ ___ ___ ____ ___ ___ _____ ________________________________________

1.0 Purpose andScope

The sco pe ofth isp ro ced ure istho s e safegu ardsan dope ration sthatarenec essaryforturningo n

flammable gas, high voltage (HV)and low voltage (LV) in the PHENIX Can aryChamber.

This p roc edu re also de scribes the respo nse o fthe Can aryChamber syste mto eme rgenc ie s.

2.0 Responsibilitie s

It is th e re spo nsibilityofthe CanaryCh ambe rOpe rato rs to prep are Can aryChamb erfor

op eratio n with flammable gas.

The list ofCanaryChamber Operators is give n in Attach ment 1.

Onc e Can aryChamb eris readyto flow flammable gas,itisthe respons ibilityofthe Flammable

Gas Operators to in itiate the flow offlammab le gas in a man ner that is safe to pe rsonn el and

eq uipmen t. Th e details ofturning o n ofthe flammable gas flo wthrough Can ary Chamb erare

co ntained in the Stan dard Ope rating Proc edu re s listed in Se c.6 .1 .

When PHENIXh asalon gshu td own,it isthe respon sibilityofthe Flammable GasOperatorsto

turn o ffth e flow offlammab le gas.During this period th ere can be no h igh voltage and no low

vo ltage on the CanaryChamber.It is the re sp o nsib ilityo fth e Flammab le Gas Ope rato rs to

en sure that th e HV is o ffb efore flammable gas shu td own.

The list oftrain ed an d app ro ved Flammable Gas Operatorsisgive n in the PHENIXFlammable

Gas Syste mOPM # PP - 2.5.3.14 - 02 .

It is th e re spo nsibilityofth e CanaryChamber Operators to pre pare CanaryChambe rfo r

op eratio n with high vo ltage in a safe man ner,as de scribed in Se c.6 .2 .

It is th e re spo nsibilityofthe sou rc e custo dian CarterB iggs to in stall Sr

90 b - so urce in th e

CanaryChamber,c lo se and lo ck the exte rn al b ox.

Duringco mmissioning,itisth e re spo nsibilityofth e Can aryChamb erOp eratorsto b ringo nth e

LV in a safe manne r,as de sc ribed in Se c.6 .3 .

During data takin g,it will be the respon sibility ofthe PHENIX Shift Crew to :

· Monitorthe st atus and alarms o fthe gas system ac cording to a prescribe d che cklist

(Attac hmen t 2) at least o nce a shift (e ight h ours).

· Monitorthe statu s an d alarms ofthe HV system thro ugh out th e shift, acc ording to a

prescrib ed ch ecklist (Attac hment 2).

· In th e eve n t o fan alarm or irre gularity,co ntact an expert fromthe list o fCanaryChamber

Ope rato rs (Attachme nt 1 ).

3.0 Prere quisites

The CanaryCh ambe rOpe rato rs mu st h ave training in th e fo llowing are as:

3.1 Collid er - Acc eleratorUserTraining,

3.2 PHENIX Awaren ess T raining,

3.3 This d ocu me nt.

4.0 Preca utions

The PHENIXSafetyMo nito ring and Con trol System (SMCS)is interlo cke d with the po werto

the Mixin g House (MH). In the eve nt o fan yLeve l 3 alarm,all powe rto th e Gas Ro om ofthe

MH is shut off. Th e Level 3 alarms in clude :

· Detec tion o fflammable gas bythe VESDAsyste min the Interaction Regio n (IR),

· Detec tion o fsmo ke bythe HSSD system in the IR.

· Flammable gas alarms in the MH.

· Heat sensoralarms in the MH.

CanaryChamber con tain s se aled Sr 90 b - sou rc e of1 8 m C i activity. After in stallation o fSr 90

b - sou rc e Can aryChamb ere xternal box mu st b e closed an d lo cke d at all times.

4.1 Gas S yste mPrec autions:

4.1.1 Before initiatio n flow offlammable gas in the CanaryChamber,o rafterlong shutdo wn

pe riod s when the f lammab le gas flo w has b een turne d offall prec au tions for th e

PHENXFlammable Gas Syste mOp eration (OPM # PP - 2.5.3.14 - 02 )must be taken.

4.1.2 When Leve l 3 alarm occ urs,solen oid valve s (n ormallyclosed )an d pump in th e

flammable gas line s sh ut automatical ly.Th is le ave s gas in le ts o fthe CanaryChamber

closed.

4.1.3 Can aryChamber external box mu st be pu rge d with nitro gen at all time s. Flow

co ntro llerin the CanaryChambergas racklocate d in the GasRoo mo ftheMHprovide s

ve rific atio n o fthe nitro gen flo w status.

4.2 Hig h Volta ge Sy stem Preca utio ns:

4.2.1 The SMCS is interlo cked with the po werto the MH. Activation ofthe alarms

au to matic allyshuts d own th e powerto NIM crate ho using BERTAN HV p ower

su pplies and to PMT Be rtan HV p ower sup plyin the C an aryChamberc ontrol rac k.

4.2.2 An insu lating layerc ove rs all HV points in ord erto elimin ate th e dan ger to p erson nel.

4.2.3 Before an yHV can b e tu rne d on, su ffic ie nt gas mu st h ave flowed throu gh the de te ctor

to re move o xygen from the ch ambe r. T his will be ac comp lish ed byp urging the

ch ambe rwith ine rt gas p riorto the intro duc tion offlammable gas.Th e gas flow rate is

50 Standard Cu bic Centimeters per Minu te (sc cm)to CanaryChamber.Canary

Chamber has a volume o f60 c m 3 ,twice as small as CanaryC hamber gas syste m

vo lu me.Th us it will take 4 minutes for a single e xch ange ofgas,or1 6 min utes forfour

vo lu me exc han ges.So flammab le gas shall not b e in trod uce d in to the c hamb erun til it

has be en pu rge d with inert gas forat least 1 6 minu te s. This e nsures that th ere will n ot

be a flammab le mixture in the chamber orgas system.

4.2.4 In ord erto raise the HV to ope rating vo ltage,the c hambermu st be fille d with op eratin g

gas. Forthe safetyofthe chamber,HV will not b e tu rn ed on ,exce pt forlow vo lt age

testing, until op erating gas h as filled the ch ambe r. Vo ltages less than 1 000 volts may

be applied to th e chamber fo rsh ort periodso ftime p ro vided the o peratio n is monito re d

at all time s bya CanaryChambe rOpe rators.

4.2.5 All HV con trols asso ci ated with th e Can ary Chamb erHV system are to be op erated by

de signate d Can aryChamb erOp erators only, orb yth e PHENIXshift le ad erfollo win g

sp ec ific instruc tion s from Can aryChamberOp erators.

4.3 Lo wVoltag e Sy stem Pre cau tion s:

4.3.1 The SMCS is in terlo cke d with the po werto th e MH.Thu s, activation ofthe alarms

au to matic allyshuts d own th e powerto all LV su pplies loc ated in CanaryCh ambe r

co ntro l rack.The LVsyste mis used to provide p ower to the CanaryChambe r

amp lifie rs,read - ou t Arcne t card a nd Gas System pressure tran smitters.

4.3.2 Anyrec onfiguratio n ofthe CanaryCh ambe rLV,turning the p ower on/offis to b e

pe rformed byC anaryCh ambe rOpe rato rs o nly,o rbyPHENIX shift leader fo llowing

sp ec ific instruc tion s from Can aryChamberOp erators.

5. Emergency Procedures

5.1 In th e eve nt o fan e mergen cy, fo llow the proce dures outline d in PHENIX Eme rgenc y

Proc edu re 3.16 .

5.2 In th e eve nt o fan e mergen cyrelated spec ific allyto the CanaryChambergas ore le ctro nic s:

5.2.1 The SMCS is interlocked with the Gas ,HV and LV powe rsu pplies.Activatio n ofthe

alarm automaticallyshuts do wn the flammable gas flow and all powe rto HVand LV

su pplies. Neverth eless CanaryCh ambe rexte rn al b ox will be co ntin uouslypurge d with

nitrogen. Flow in dicators in th e Canary Cham be rgas rack p rovid e verification o fth e

gas flow statu s.

5.2.2 Notifythe CanaryChambe rOpe ratorth atan eme rge nc yaffe ctin gth e CanaryChamb ers

has oc curre d.

6. Standard Operating Procedures

The re are three e lemen ts to these Ope rating Proc edu re s. Th e firs t e le ment covers ru nning

fla mma ble gas to the CanaryCh ambe r. OnlyFlammable Gas Ope rators shall c arryo ut this

Proc edu re. The seco nd co vers the high v oltag e sy stem fo rthe ch ambe rs.The third covers th e low voltage syste m fo rth e ch ambe r. On lyCanaryC hamber Operators sh all c arryou t these

Proc edu res.

Ope ration o fth e Can aryChamb eris po ssib le o nlywhen SVOKswitc h on th e DC/PC c ontrol

sc re en is on ..

The Gas System fo rthe CanaryChamber is shown in Attachme nt 3 .Fo rde tails ofth e Canary

Chamber LV and Co ntro l Systems sche matic s,p le ase re fe rto Attac hmen t 4.

The CanaryCh ambe rpe rforms se ries ofmeasu re ments ofth e Drift Chamber ope rating gas

prop erties e very12 h ours. Eve ryserie s ofme asure ments takes a few ho urs.

6.1 Gas S yste mProc e du res.

Before flo win g flammable gas to the CanaryChamber make sure th at the re are n o alarms in

the PHENIX DC/PC Gas System, th at DC/PC pu rge th e fu ll flow.External CanaryCh ambe r

bo x must be closed and locked.

6.1.1 The following proc edu re de sc ribe s s tarting gas flo win g to the CanaryChambe rafte ra

long shutdo wn.It assumes n o gas is c urre ntlyflo win g,n o flowme te rs are adjusted .If

no gas has be en flo win g in the CanaryChambe rfo r24 h ours on e must start flo win g

inert gas first:

6.1.1.1 Insp ect all Gas and Elec tric al c onn ec tions in the CanaryChambe rgas rack.

6.1.1.2 Close `man ual valve - 4´ (closes Canaryinlet).

6.1.1.3 Start nitro gen flo w to e xte rn al b ox at 5 l/min with he lp o f̀ N 2 maste rflowme te r´

and `N 2 purge b ox - in fl owme te r´ FM - 3.Che ck c onsiste ncyb etwee n FM - 3 an d

`N 2 purge b ox - ou t flowme te r´ FI - 5 read in gs.

6.1.1.4 Che ck readin gs o f̀ N 2 purge b ox pressure` pre ssure tran smitter PT - N2.

Re adings sh ould be < 5 inch es W.C.Ch e ck status ofnitroge n bub blie rin the

e xhaust line .

6.1.1.5 Se t `3 - waymanual valves - 0,1,2 and 3 ´to `N 2 purge ´.

6.1.1.6 Ope n solen oid valve SV0 from th e Can aryChamb erc ontrol screen .

6.1.1.7 Ope n `Back Pressu re Co ntrol Valve ´B PCV to maximum.

6.1.1.8 Activate Comp re ssorfro mthe CanaryCh ambe rco ntrol sc re en. Adjust BPCV

and `Compressor Bypass Flo wmeter´FM - 2 to have gas flow of1 l/min in

`DC - W - in´flo wind ic atorFI - 1, gas pre ssure > 0.5 atmi n `Output Pre ssure Fro m

Co mpressor´pressure indicato rPI - 2.Che ck statu s ofDC gas bu bblierin th e

e xhaust line .

6.1.1.9 Se t gas flow through C anaryCh ambe rto 50 cm 3 /min with h elp of`Flow Mass

Con trolle r´ FMC lo cated in the CanaryChamber con trol rac k.

6.1.1.10 Op en `manu al valve - 4´ to start flow th ro ugh CanaryChambe r.C hec k re adings

o f̀ CanaryChambe rPressure´p re ssure tran smitterPT - 1. Readin gs shou ld n ot

e xc eed 0 .5 inc hes W.C.Ch eck c onsiste nc yofFMC and `Ou tp ut Flo wCanary

Ch ambe r´ flow meter FM - 1 read in gs.

6.1.1.11 Ru n Gas System for20 minu te s to p urge gas line s an d Can aryChamb er.

6.1.1.12 Op en SV1 ,close SV0 fro mthe CanaryChambe rcon trol scree n.C hec k

`DC - W - ou t`flow in dicator FI - 2 read in gs. Run Gas Syste mfor 20 minutes.

6.1.1.13 Op en SV2 ,close SV1 fro mthe CanaryChambe rcon trol scree n.C hec k

`DC - E - in`flo wind ic atorFI - 3 read in gs. Run Gas Syste mfor 20 mi nu te s.

6.1.1.14 Op en SV3 ,close SV2 fro mthe CanaryChambe rcon trol scree n.C hec k

`DC - E - ou t`flow in dicator FI - 4 read in gs. Run Gas Syste mfor 20 minutes.

6.1.1.15 Shut d own co mpressor and c lo se SV3 fromthe C anaryCh ambe rco ntro l

screen .Se t `3 - waymanual valves ˘ 0,1,2 and 3 ´to the `DC gas purge ´.

6.1.1.16 Re duc e nitrogen flo wto External bo x to 1 l/min with h elp of`N2 maste r

flowme te r´and `N 2 purge b ox - in flowme te r´FM - 3. Chec k co nsis tenc y

betwee n FM - 3 an d FI - 5 read in gs.

6 .1.1.17 Op en SV0 and activate comp re ssorfro mthe CanaryChamber con trol scree n.

Che ck re ad in gs ofPI - 2, FI - 1, FMC,PT - 1 an d FM - 1. Adjust BPC Vand FM - 2

ifn ece ssary.C hec k status ofDC gas b ubb lier in the e xhaust line .

6.1.2 Normal ope ration ofth e Canary Chamb eris fullyautomated and co ntrolled byPC

locate d in the CanaryCh ambe rco ntrol rack. Norma l o peration ofthe C anaryCh ambe r

can be started o nly when p roc ed ure 6 .1 .1 h as b een suc cessfullyacc omplishe d.Flow

ch art ofth e con trol p ro gram is p re sen te d in Attach ment 5.

Normal ope ration o fth e Can aryChamb erc an be inte rrupted at an ymomen t. At

interrup tion c ontro l programramps down h igh and low vo ltage,shuts do wn pump and

so le noid valves SV - 0,1,2 an d 3.To shu t down the C anaryCh ambe ron e sh ould ru n

proc edu re 6 .1 .3.

6.1.3 The following proc edu re de sc ribe s sh utting offflammable gas flo win g to th e Canary

Chamber:

6.1.3.1 Sh ut do wn comp re ssorand close so le noid valve s SV0 ,1 ,2 and 3 from th e

CanaryCh ambe rco ntrol sc ree n.

6.1.3.2 Se t `3 - waymanual valves ˘ 0,1,2 and 3 ´to `N 2 purge ´.

6.1.3.3 Start nitro gen flo wto exte rnal b ox at 5 l/min with help of`N 2 Master

Flowme te r´ and `N 2 Purge Bo x - in Flo wmeter´FM - 3. Chec k co nsisten cy

b etween FM - 3 an d `N 2 Purge Bo x - ou t Flowmete r´FI - 5 read in gs.

6.1.3.4 Che ck readin gs o f `N 2 Purge Bo x Pre ssure`p re ssu re transmitterPT - N2.

Re adings sh ould be < 5 inch es W.C.Ch eck status ofnitroge n bub blie rin the

exhau st line.

6.1.3.5 Ope n SV0 an d activate Co mpre ssorfro mthe C anaryCh ambe rco ntrol sc re en.

6.1. 3.6 Adjust `Bac k Pre ssure Control Valve´BPCVand `Compresso rByp ass

Flowme te r´FM - 2 to have gas flow of1 l/min in `DC - W - in´flo wind ic ator

FI - 1, gas pre ssure > 0.5 atmin `Ou tp ut Pre ssu re Fro mCo mpre ssor´pressure

in dic atorPI - 2.Che ck statu s ofDC gas bu bblierin th e exhau st line.

6.1.3.7 Che ck readin gs o f̀ CanaryCh ambe rPressure´ pre ssure tran smitter PT - 1.

Readingssho uld note xc eed 0 .5 inc hes W.C.C hec kcon sisten cybe twe en`Flow

Mass Controlle r´FMC and `Outpu t Flow Can aryChamber`flo wmeterFM - 1

re ad ings.

6.1.3.8 Run Gas System fo r20 minutes to pu rge gas line s and C anaryCh ambe r.

6.1.3.9 Close `man ual valve - 4´.Se t FMC to zero flow.

6.1. 3.10 Op en SV1 ,close SV0 fro mthe CanaryChambe rcon trol scree n.C hec k

`DC - W - ou t´flow in dicator FI - 2 read in gs. Run Gas Syste mfor 20 minutes.

6.1.3.11 Op en SV2 ,close SV1 fro mthe CanaryChambe rcon trol scree n.C hec k

`DC - E - in´flo wind ic atorFI - 3 read in gs. Run Gas Syste mfor 20 minutes.

6.1.3.12 Op en SV3 and close SV2 fro mthe CanaryChambe rco ntrol scree n.C hec k

`DC - E - ou t´flow in dicator FI - 4 read in gs. Run Gas Syste mfor 20 minute s.

6 .1.3.13 Shut down c ompressor,c lo se SV4 from CanaryC hamb erc ontro l sc re en.

6.1.3.14 Re duc e nitrogen flo wto External bo x to 1 l/m with h elp of`N2 Maste r

Flowmeter´an d `N 2 Purge Bo x - in Flo wmeter´F M - 3. Chec k co nsisten cy

betwee n FM - 3 an d `N 2 Purge Bo x - ou t Flowmete r´FI - 5 read in gs.

6.2 HV Sy stem Pro ce dures.

Ifthe HV is b eing turned o n for th e first time ,verifybyc hec king with Flammable Gas

Ope rato rs and Canar yChambe rOperators that ope rating gas h as be en flo win g to the Canary

Chamber fo rat le ast halfan hou rbe fo re attemp ting to brin g on th e HV.

6.2.1 Turning o n High Voltage to a chamber:

6.2.1.1 Che ck that th e ap pro priate c urre nt limits are in p lace fort he NIM B ertan HV

po wersup plies.Th e limits are 1 m Aand 1 00 m Afo ran ode and cath ode p ower

supp lies respe ctively.Ch ec k that the se po wersupp lies are in `Trip restore´

mo de.

6.2.1.2 Che c k that th e ramp up/down rate fore ac h NIM Bertan HVc hanne l is

appropriate (1 0 volts per sec ond ).

6.2.1.3 Ramp u p PMT voltage s to ˘ 14 00 V.

6.2.1.4 Ramp u p catho de vo ltage to req uire d voltage ( - 30 00 V).

6.2.1.5 Ramp u p ano de vo ltage to + 165 0 V.

6.2.1.6 Ifan yofthe HV ch ann els trip,turn it offun til the reason forthe trip is

un derstoo d.Th en be gin th e proce dure again from 6.2.1

6.2.1.7 Ifth ere are no HV trips,ve rifythat op eratin g currents are ap propriate .Th ese are

<5 0 nAfo r ano de, <10 0 m Afo rcath ode ,<2 0 mAforPMT s.

6.2.2 Turning o ffHigh Vo ltage to a chamber:

6 .2 .2 .1 Be gin ramping do wn th e HV.

6.2.2 .2 Verifybythe read b ac k that the HV is offthe an ode and cath ode .

6.3 LV Sy stem Proce dures.

6.3.1 T urning on Low Voltage to a chambe r:

6.3.1.1 Turn on the appropriate button to turn LV po we.

6.3.1.2 Verifythat th e button LED ch an ges c olorto in dicate p ower is o n (GREEN).

6.3.2 Turning o ffLow Voltage to a chambe r:

6.3.2.1 Clic k on the ap propr iate b utto n to turn LV powe roffto th e channe l requ ired .

6.3.2.2 Verifythat th e button LED ch an ges c olorto in dicate p ower is o ff(RED).

Attac hments

A.1 List o fApp roved Op erators ofthe CanaryChamber Syste m.

A.2 Che cklist forthe C anaryCh ambe rGa s and HV Syste m.

A.3 Sch ematic ofthe CanaryCh ambe rGas Syste m.

A.4 Sch ematic ofthe CanaryCh ambe rHV and LVSystems.

A.5 Flow chart ofc ontro l program.

Attac hment1: Canary Chamber Sy stem Operators (Experts)

The following pe ople have be en train ed to op erate th e Canary Chamb er.The yhave co mpleted

the prereq uisite BNL train in g cou rses (se e se ctio n 3).

Le sha Kh anz ad eev x3 794

Vladislav Pan tue v 63 2 - 81 12(office )

VictorRiab ov x3794

Yuri Riab ov x379 4

Add i tio nal qualified u se rs are to be listed be lo wand po sted in th e co untin g hou se :

Attac hment2: Chec klistfo r the Cana ry Cha mber Ga s and HV System

The PHENIXshift crew must go overthe followin g ch ecklist.

Can ary Chamb er Gas Rack

Ite m Che ck po in t Nomi nal Min imu m Maximum

1 CanaryChamber Pre ssure (PT 1) 0.3 0.1 0.5

2 N 2 Purge Bo x - ou t Flowmete r(FI - 5) 1 0.5 5

3 N 2 Purge Bo x Pre ssure (PT_N2) 1 1 5

Can ary Chamb er Co ntrol Rack

Ite m Che ck po in t Nominal Min imu m Maximum

1 Flow Mass Controlle r(FMC ) 50 1 0 90

Status

2 Bertan HV powe rsupp ly(210 - 03 R) 1. Po larity:ne gative

2. Current:1 0 mA< I< 2 0 mA

3 Bertann HV po wersup plies (17 55P(N))

NIM c rate

1. Marke d c hanne ls LEDo n

Attac hment3: Sche matic o fthe Cana ry Cha mber Ga s Syste m

Blue ˘ nitroge n gas line s. Black ˘ flammable gas lines

Attac hment4: Sche matic s ofthe Ca nary Chambe r HV a nd LV Syste ms

Blackca ble fromControl ra ckto Gas r ack:

1. White - blac k (+5 VArcne t)

2. White - gray ( - 10 VA rcnet)

3. White - red (+10VArc net)

4. Red (DAQ24 ,Gro und)

5. Brown (DAQ 57, PT_N2)

6. Black (DAQ 25, PT11)

7. White - brown (Ground )

8. Wh ite (Gro und)

9. White - green (Gro und)

10 . Gre en (+24V)

11 . Blue (SV0)

12 . Ora nge (SV1)

13 . Yellow (SV2)

14 . Pink (SV3)

15 . White - blue (+12V)

16 . White - pink ( - 12 V)

Attac hment5: Flo wc hartof controlprogram