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E TO SSC 

Fro 24-29 October 1984 a visit was made to t e LEP project 

a CERN it a view to extracting from the LEP pla ning and 

e erience what mig t be useful in planning an SSC. Wit a 

c rcu erence of 26.7 , in a reasonably densely-po ated area 

o tside t e boundaries of the CERN site, LEP a rea ces most 

o t e prob ems of e vironment, public re ations, maintenance a 

operation that will be ced an SSC project. 

i 

In the fo owing nine sections what was seen as re evant 

rmation is present nder t e headings of: 

1. diation Protection, 
2. eati g, ent ation, and Airconditioning, 
3. E ectrical Power Distribution, 

5 . 

6 . 

7. 

8. 

9 

LEP Exper me ts 1, UA2, 

c i i1 ' 
Infrastructure Installation, 
Su rv 

Safe 
LEP Controls. 

Eac re po 1 ts the CERN individuals who generously provide t e r 

sig ts and e p. 

T is report presupposes a good deal of i formation contained 

in the LEP Design Report, CERN-LEP/84- , Vol. II, Te EP n Ri g. 
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di of <60% wit a dew point :12°C, h c is t e gro d 

empe at re. maximum air purge of fo r air c a ges o 

be pro ded. Te 3-4 year installation period w be sed to 

a p the t nel and change t e dew point. Dur g t is period 

t will insta l the permanent elements of the C systems, 

t oug party in a tempera fashion until t e bui dings to ho se 

them are co p ete the S buildings). Te intention is to ave the 

tun e tern rature be 17°-19°C en the machine is not operating, 

a d 22°-26°C hen it is operating during the first phase, 55-

GeV beam. 

In measurements in t e reconnaissance tunnel the nne wa 

as found to be ll 0 -12°C. Th inserted sensors into the wa 

to a depth of lm a d found that with a source in the t nel of 

16k /lOOm t ere was a temperature rise of l°C at 50 cm into t e 

rock after several hours. Point heating worked better t an str p 

eati g i raising the rock temperature. 

Because the olumes, configurations, and operational require­

ments are radically different, separate ventilat on stems are 

provided forte tunnel, the accessible mac ine equi ent areas 

at tunnel leve e.g. klystron ga 1eries , and t e experimenta 

areas not un ike Fermilab ere the tunne and experimental 

area HVAC systems are isolated from one another . 

For the tunnel appropriately conditioned air is forced in at 

even- umbered access ints and farced out at odd-numbered points. 

For the accessib e equi ent areas air is forced in and diffuses 
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t. Fo the ex erime tal areas air is forced t ro g e 

e so el s aft, p iding positive e tilatio the e e ato 

safe zone. e outlets in the a 1 are down low 

T e ai is t e dra n out through the equipment shaft wit 

ex a st ets at the peak of the ha 1 to pick up a ace mulatia 

of oxio s gases. T e exhaust is fi tered before being 

released to t e a sp ere. These systems are i1 ustrated i 

Figs. 2.2, 2.3, and 2.4. The experimental area venti ation 

syste does ot take care of special gases associated with the 

detec r, e.g. argon or the newer hydroca ans. Provisio for 

these is considered rt of the detector and must be designed 

in as rt of the experiment. , 

, The H AC s ste s, at least those required for personnel safe 

must operate contin ously, 365 days ear. For this reason it 

perates on a separate monitoring and control ne ork from the 

acce erator system proper. This system is provided with a batte 

ackup. It re s to the LEP control room, but as a gate there 

to t e genera site surveillance stem. 

T a re tting considerable effort into proto ping an H AC 

system with its co trols at present. The systems arc to operate 

nder loca microprocessor control, inter ced to the services 

etwork. o ocal ana og readouts are bei g provided, b t a 

sing e T display is provided in each SU building. nits ha e a 

ident ing bar chart posted on them, and a maintenance person can 

read t e nit s para eters, e.g. temperature of water in a chi er 

si g a simple bar chart reader connected to a little Epson Geneva. 
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i e B a rd 

T e pr ma E 0 er source i s t e e 0 k of e E ect ic te' 

e F ra ce E F T s is backed up a ow er capaci ne 

f t e S SS ne ork. In case of fa re of t e E F eed t e e 

s a t at i c a t ra sf er to t e S SS feed t r gra 

oad s ed 9 t mate t e er ca ac f t e s SS e. 

t i eve t w ic s not a tomatica 1y transferred, s ro ide 

t e aeria l i es installed r t e construction p ase. T ese 

a re e t p ace, b t req re manua s tc ng. 

e pr ma f e is a single 18k oop aro t e i g c 

s aid i a tro g in t e tunnel ith an a mi m protect ve 

c e 0 er t he c oice of 18k was ictated t e cost f 

s tc gea ' c is expensi e above t e 2 k e e 68 

t ra sforme s a re i sta in st t e s at e t 

termediate eq nt locations bet ee major accesses. t t e 

e en- ered ocations, the 18kV is broug t to t ra s 0 ers at 

t e s rf ce to po e t e HVAC etc. on t e s rface. 

se isted triplex EPR cab e. s i g rip e 0 es 

e be f sp ices, b t this as co side ed ref erab e 0 

g a e r s of single conductor a d t sti g t e t n e 

T e ; t al s of cable from Master S bstat o to t e adjace t 

access po ts a e copper 0 reduce t e 0 tage 0 p. e rest 
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0 e s a e e i s a a s e i g ra 

a e e. 

eca se t e ca e ee s ' g gear, etc. 0 d c st te 

a aj r s ac e t e ' and to a o te para 

t e e c e s t e f rst t i g sta ed in t e 

A 0 g w t s go t e i g ts and t e co tro cab es 8 

ba ter es a 8 2 co verter a re use to power t e 

ig ts a d tr s . 

e t st bs it tra sformers at T ere a e t a e 

i er a s e wee two access ts s gle st b bet ee 

s eads muc igher costs cab e etc. a access 

st s. he costs ass c ated wit two st s and t ree st bs a e 

esse t a t e same b t operationa y two was fe t o e bette . 

T e e ec r a cos s for power, 1 g ts, etc. for E re 

82-1 O SF, l % oft e total LEP cost. 

t the 18k a d g er levels a o tages and cur ents 

are o itored; at t e ow voltage eve o y selected c c s 

a re to red. 

Es a e f a s ge LEP ower s 23 

s 
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T e experi enta area po er s pp y bay n the ssemb y 

B ding i s t e f 1 length of the sse b y Ha It s fed 

7+ A of i stalled power to feed t e ow beta power s pp 

ca cam s ' and the experimental di po e 5MW . 
offman eiterated the desira i1 i of av i ng a rvlOT era 

i t e co lision hal 

jar assembly of the detector was done e sewhere at CER 

and transported to the Assembly Hal . 

es, 

e 



SS T E 5 

G e ass e ri a rte Br no Bianc , C s o e a g 

T se e e e c 0 a 

SS t e c 0 a a a se 

0 a TB ' s WO t fr m t. 0 eco e 

e a e e s e e c a ree se 

c s at as fast or e ens e as e first 0. 

t e e t e e e 

e e s ec g i s a es a t e 

e s g s . 

s e e s a t 

s roe es s i a sma tun e 1 , go e o a recast 

ac s s a e e e s e e e. 

f t e ecast i sta at t e s 

e e t co orated t e a 

e t e e s ac e e e e a e 

c c ete ne • 

e e ra sect s es e es 

e a s r e . T use s 0 rete ere e . e 

a e as a e o 12 2 

re e g a s s af a ± 

of 0 exp rato h s as e sef 

se a s g t s s 

r e t es a d el e e b r e 



FT 

III. 

-2-

-
I the SPS t e i ert as cast in wit o t any d cts, etc. 

For LEP, because of s ce limitat ons 3.6m finis ed diamete 

th ill cast in two pipes for the raw water supply. Th ha e 

o ex erience of doing this. 

have some ear ier designs using precast e ements, but as 

t e i ert beca e more and more shallow, t became irrelevant. 

Laug to suggested it might be useful to s ci 

but accept options. 

a precast i ert 

T ha e resisted putting in s ns greater t an 25m in t e 

mo asse. To some extent this is arbitra , but th feel safe 

wit this, uncertain much b ond this. 

Th note that it is ve difficult to enla e an ndergro 

ex rimental galle after the fact, so within the imit of 

25m, noted above, t is better to make t e galleries arger, 

rather than smaller from the beginning. 
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s a ea coax f r 0-15 e s of c ons a 0 g 

e at a s . e 

s c e g ts. e ee e s 

e ers t e st e s . 

s i a s n fro t e access a e t s 

c e t e s e e 32 

e g es i e a e 

e n o er i t e tunnel, th we d at t e access a d 

e a e e s t e 3 a 

e o e s ft s c s 

e t sec 2 0 d f b s ta at 

e s a a e for e e g s 2 o sa e 

e c e t s are i sta e ex ' a t i s, 

s face- istrut. Th want to s a t e cab es 

e s g e ora 0 eed e 

s a 0 3 c ca es 5 

t e ca es e.g 0 of p wer a es t sector . 
e c 0 g system LC oes ex f e e s a . 



F 

I . 

-2-
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ccess s 1 2 • 6 ' 8 a e a ge s a s w t 6 0 g 

eq e a cesses. E e t g s ed 2 g d a 

c ta e s c a re ted o t for t ra sport t e ra 

a e des g ed to e tipped p or oweri g 0 e s a 

a e y 2 c ta ners w e req ed in a e 

ta c ss-sect on of t e co ner s 8 Omm )( 9 

e c ea space t e contai ers or a t a spor e 

a rt c e s 00 ch a ows for go f carts . 

G e e d sta ces nvo ed and t e fact t at t e t e 

s oped it wo d requ re a s x ton batte to s ta 1 t e wo rs -

case 0 e s g a batte powered mag et mo er. T e o ra 

ave a 7.ST oad at 12 k r, t a 15T oad at . 5 

E e t ese ates it wi1 req e weeks to e e 

g se f assembled trains, at a rate of 8 f ee 

0 coor in ate t e a s there wi e a trac s ay a 

eac t c incl de the t ra i e rs a d ca s. 

A ter t e frast ctu re i s i n p ace. making se of a t 

e e - ered ts p s Point • t e mag ets are sta e 

Si g 0 y t e l eter diameter ci il engi eer g 

it 8. T s p t as a la e o ora 

ase. 

s tc rd at s 

' 

e 
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a E ata base as ee pre i s ' 
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act it es. fair y soph st cated rogram opera t g 
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ca fts. s xteen ours day f it operati n i be 

re t e ect 
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S E 

ean Ger aise 

e cc a ac i e ed us ng t e erra e er f o t e 

ase i e t a g ati n is one pa t i 107. 0 er e c se 

f a ear d sta ces a e been re prod ced to i s accurac 

t te a s f 0 t s betwee eas rements. 

T e ace racy of t e tunne bori g is ±8 cm; f t s 

3 cm s t e eas eme t certain a 5 cm s t e bo i 

c ine ter. 

Si ce t e LEP triangulation t e a a a i a 

a c ac of sate l te met ods of 0 g ase s g e 

pro ed co s erab y. Es cia y in iew of t e 0 g 

sta c es v e Gentaise WO l d ad se s i g t ese 

ec ni es, er tha t e Terra eter for t e SSC. 

e p o e fol owing ef ere ces 

l GE dro, Inc. 

2 15 E. Jefferson St. 

s e 505 

c 1 e, MD 2 52 

tt Ca t. Paavo i ku ri 

2. Re po rt on Test a d Demo strat o of cro eter 

o e - 000 Interfero etric s or~ FG c ep 

- s- 3 2 a a 1 e 
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a Bake • Sa es Re ese tat e 

E ICS, I c. 

Bosto St eet 

1801 

e era eodetic Co tro Committee 

6 Exec ti e B vd. 

GI, Room 1026 

ock e, D 2 52 

Ge et c cc racy of t e cro eter de - 0 

.Boe , R.I.Abbott 1. 

r Force Geo ys cs Laborato 

a sec AFB, 01731 

P b s ed in B 1 etin Geodique of t e I te atio a 

ssoc at o of Geodesis s 

ogy group pro ides the SU r g da ce 

g • T es b s pi a rs i e t e 

e b g mac ine, or t e road ea de rs a d aders 

0 - ored t nnels. The exact coor nates a e 

sferre t e pi lar from t e tria g at o ref ere ces 

t e s face i a t e shafts. A as er s laced o ne 

a s g ti g ta et i a second to rovide g a ce for t e 

o -bore t ne . In t e case of t e BM t e ta et s 0 a 

SC ee iewed by t e operator. e etro 0 y r eac ay 

r es t e operator w th a program f r t ac t e ar et 

t e screen. 

a 
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T e p s r n ents a e e q a p es. 

a 1 ra c e s f SP S sta atio a e ee e a e 

T e q adr es are nstalled f rst, e r g f e ee s 

for i sta a on t weeks a d f na a ig e t T e 

s 

c a res t 

a ta ase. 

p as exc si e use of t e t e i t s pe 

reads t e ac al coo rd ates of a a and 

t t e theoretica coo d ates 

T e set p then au omat a ly dr es a 

e su e 

sere s 

p t t e q a 0 its t eoret ca coo i ates. T e d es 

a re a gned i e being plac 

t e di o e s ta et on t e 

0 t e 

ne def ed 

sta 

a 

s 

ase 

a i g 

ea f 

q a reference to quad reference, t en bri ging t e s nds 

t this osit on. 

Ge a se was instru en ta i t e E ro ea sea c f o 

t e site f r t e SPS. He provide s t a ef ere ce to t 

F na s te e for the es Fe i ab Site epa re 

t e • S .A Co ps of E gineers. e also pro ed s t 

ree 0 mes f reports on t e selected E ro n s tes. 

T ese i c uded t e site criter a t at ere sed in e a a i 

t e sites. 

e 

e 
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e e s e a ess a s 

et een e its being 3 3 km 

2 e S S e e 

s e 0 a a a s e 

e 0 e te safe g ide i es. d t e e 

ce t e s t a ed t 

etc. a e access is str ct y c nt e a ed 

e e s e 

ass e sa e c sis ts meas res to e im ate aza s 

ree if ere z s esse 

e e a cte st cs a s t a 

safe haza d ave been identified. T ese a e een s ate 

s ca i e of safe a s s a s 

ese e e e e ' c s a e z es e -

c e areas accessible d ri g acce era to operatio ' s c 

s s a e s' a e ex e a eas e s 

e s e a aza e c s e e 

s 1 i ammab es in the oc nts and 0 t so rces 0 

e a c as s . E as e e- e 
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specificatio s and d st has successf y deve e the 

ca es egin ng w t the SPS ork. These are o c mmercia 

a a lab e in all categories inc u ing coax. T c st 0-15~6 

more than the non fire-reta a t cables, b t the price is 

comi g down as t e cables are adopted for ew tunne instal­

lat on t oug o t E rope. Part of the specificatio is t at 

no ch ori e or aloge s are re eased if the cable is ex sed 

to fire or high temperatures. The remai ing problems for 

personne are lack of ventilation and smoke. 

enti ation i the tunnel is provided forci g air in at 

one end of t e oc nt and exhausting it at the other end, 

3.3 km a e stem is designed r 30 m3; r/ rson a d 

2 air c anges hr with a maximum air veloci of 0.5 sec when 

person e are in t e tunne . ensure entilation in case of 

power i terruptions four levels of wer are pro ided for t e 

enti ation, as well as for the elevators, sumps, a d 

eme en 1ig ts. The prima EDF ne ork is backed p a 

limited-ca ci Swiss line with automatic transfer ad 

programmed res rts for the critical stems. Back ng this p 

is the aerial ne rk which was put in for co struct on and 

not removed. This level requires manua s itching. In 

addition, eme ency diesel genera rs back pt e enti atio , 

e eva rs, and sumps. The computers 

the switching and resta are backed up 

ic onitor and contra 

batteries. 

The most serious residual problem for person el s smoke, 

since e en with sufficient o gen, smoke can cause rritatio 

and suffocation. To localize any smoke in the tu nel CER 
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s e a e s a a s e e 

e c e • s i ce t tro ces a e 0 es f 

e e e e f a a s s 

f e e e a es a 

s es 0 a ie to s mes s a 

c e e e e . 

E as s as ee a e t e e 

e s a rs a s r e c se f 

e a e a access c s s 

e a 0 e e . s e e 

t t e ser ices network for the ma ch ne, w c re o ts t 

e 

0 i e e s of i e ati s e 

a a ea c ax a a e 

es e red t ca a a s 

E c i i wil 1 a e a reb ea s fie e t 

ca a e ra e t e s e e 

ex s e e t at on ere blocked. es a sea ed 

s g 3 4 f a e s a 

c ra s e e i ed co s e 

s it b e eb ea ers for t ei e . 
e c ess e re a ea e 

a di io a b d system wi 1 be re uired. T ese are s a 

e ts f a cess e s 

a at o ce 0 a e e e rec 

e es, s a ce be e e s s 0 e 

e s e e a e a s 
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ee s r i a a e er d s n e as ee s o g a 

is a est o f ea t a d e e 0 e 

s zed t e rebreathers. 

E ac at on is a ser ous problem. For d vidua e ac atio 

s 0 s e t e mo ora i1 system for e ac at i g 

so eone is i j ed in the tunne . A st e er e 

is 0 t a location for a medica atte da t. i s 

e sed 0 a e t e inj red perso e ea rest access 

e i t to e ifted to the s rface. 

F e ac atio of t e t ne 1 i a eme e ers e 

make the r to the nearest 1 if t. The ersonne1 if ts 

a e s t ve enti ation from t e s ce a d a e i s ate 

from t e rest of t e s aft a she ic s f rep oo a 

f a epro 

add t 

east 90 

e s 

c a ber 

o t e 

Tra 

e 

T e 

t 

e 

fo at east 60 and 90 i utes res ecti e 

t e ift cage itself must e f re res s a t fo a 

tes. In the experimen 

e ex ected, a 90 m 

areas, ere re 

te fire-resis nt 

indepe dent air supp y s rov ded at t e ase 

to store 11 people waiti g f r t e ift 

g of eople is at is ta . 

e s a experime ta1 areas a re s ated air 

perime ts a re st i 11 in a co ce t a stage so t 

ca rea P a in detail. The nk a e ost ike 

a e f ammab e a d exp osi e gases, es ecia et a e. 

e 

a e ot r 1 ed out using f ammable gases, but e ect to 

se as a eq irernent at t e e e < g of roe a 0 

d 

cks. 

s. 

e 
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s s rebreat ers coupled wit appropr ate ODH and 

specific gas detecto s are expected to take care of t e 

o -f ammab e, hea gases. 

prob em it t ese large detectors is that th tend to 

ex nd i to a 1 avai able space and include many eve s of 

ga gways. T is makes ventilation difficult and ma ets it 

difficult to take out smoke. Each experiment has 0.5-1.5 

of electronics. 

e approach th are using is to o d "hearings" wit t e 

experimenters. Th listen to what th want to do a d make 

obser ations. T e sa people make it clear to the 

experimenters that th (the experimenters are responsible 

for the safe of the experiment. Safe will make observatio s~ 

but th are not 11 authorizing 11 a thing. 
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P er-Giorgio Innocenti 

The equipme t wi 1 be controlled digital feedback loops. 

By definit o t e associated microprocessors are rt of the 

equ ent, not of controls. The Controls Group t 

se standard bus, same microprocessors, same programming 

anguage; a 1 b t one group use torola G-64 bus, a but 

two groups use torola microprocessors. 

Controls supplies the groups with an inter ce, and a 

software package that will in rpret t e down-coming messages. 

The environment is provided strong y bias towards PASCAL. 

B ond t e interface card crate, etc. it is the respo sibi i 

of t e ic lar support group. 

ac m and wer supplies are t e a est components oft e 

system with 4000 crates or groups of cards be een them. 

The Contra s Gro p has chosen the IB token ring r t eir 

ocal area networking. Th chose this ring, because IBM ad 

promised a kilometer of local connection. In fact CER as 

dri en to a mi e, and with higher quali cable can do two 

mi es. Th are avoiding controls in the isolated power 

supply stubs, even though with this etwork th could dri e 

that far. The token ring will handle one area on the LEP 



FT -2-

g. Bet een t e isolated areas t do ti e d sio 

tip ex g TD • using a f t e ca acity of an 8 bit 

system. si g a dedicated cable ith o drops bet een t 

ave run o er 24 m with t e IBM token ring dri e on T 

bet een areas. 

Th are making an optical fiber co nection on e s rface; 

t d cts a e been insta1 ed to point 8. 1, 2 and 6 ill be 

connected in the sa e way. This wi1 provide two token ri gs, 

one on t e surface (optical) and one in the ring coax . One 

ring is the services (utilities) ne rk, the other is the 

mach ne ne ork. The services ne rk has a batte backup 

since it hand es alarms, vacuu power, etc. is reports 

the LEP control room. There is a gate (but no control at 

this point to the general site surveillance system. Because 

of the sequencing of construction, and the need to ave 

services- pe confirmation available from the beginning, the 

services etwork will be pro gated in the tunne d ri g t e 

construction/installation peri 

At t e nodes (Process-control Assemblies the ME crate b s 

ass y using 68000 microprocessors will be used. T 

want to buy commercial equi ent and there are some that are 

excellent for thi ich were built for milita app ications 

ike roe ets and antimissile systems. The trouble s t are 

not VME bus. 

The Controls Group also wants to co nect the process 

computers to the phone system (digital so th can communicate 

wit centra database. 


