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Sent for approval to LHC Standard Arc Short Straight Section List.
Version 2.1 - draft prepared by L. Nielsen, formatted by

C. Laverriere, checked by C. Hauviller and H. Prin and sent for
approval by P. Rohmig.
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QQA (section 2.2, Tables 2 & 3, Annex 2).

Numbers of cryostats corrected in section 2.2.

Document released.

New SSS and cryostat types with a high version of jumper type A
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1. INTRODUCTION

This engineering specification defines the equipment codes of all cold mass (CM) assemblies,
SSS cryostats and Short Straight Section (SSS) types in the LHC standard arc from Q12 to
Q12.

The magnet configuration in the present engineering specification is based on LHC optics
version 6.4. The cryogenic parameters are based on the engineering specification
LHC-Q-ES-0001, which specifies all cryogenic parameters including phase separators and QQS
types.

The electric power scheme is defined by the engineering specification LHC-DCC-ES-0003,
which, together with the diode layout and naming given by CEA, defines the scheme for the
bus-bar plugs.

An overview of all arcs is presented below in paragraphs 3 (CM assembly types), 4 (SSS
cryostat types) and 5 (SSS types). Detailed lists showing the exact position in the arcs of each
cold mass, cryostat and SSS type are presented in Annexes 1, 2 and 3.

2. EQUIPMENT CODE NAMES

2.1 EQUIPMENT CODES FOR CM ASSEMBLIES

The general equipment codes for the Cold Mass (CM) assemblies are:
LQMO_  Arc SSS CM with octupole MO.

LQMS Arc SSS CM with skew quadrupole MQS.

LQMT _ Arc SSS CM with tuning quadrupole MQT.

40 different SSS CM assemblies are identified see drawing LHCLQM_S0001. Their equipment
codes are defined in Table 1:

\
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Table 1 - Equipment codes for cold mass assemblies
Equipment MQ Segitsglzle— Corrector Cold mass? Diode
code ext./Zint. corrector magnet type type
LOMOA D/F MSCBB MO D A
LOMOB D/F MSCBB MO D B
LOMOC D/F MSCBB MO A A
LOMOD D/F MSCBB MO A B
LOMOE D/F MSCBB MO B A
LOMOF D/F MSCBB MO B B
LOMOG D/F MSCBD MO D A
LOMOH D/F MSCBD MO C A
LOMOI D/F MSCBD MO D B
LOMOJ D/F MSCBD MO C B
LOMOK D/F MSCBD MO B A
LOMOL D/F MSCBD MO B B
LOMOM F/D MSCBA MO D A
LOMON F/D MSCBA MO D B
LOMOO F/D MSCBA MO A A
LOMOP F/D MSCBA MO A B
LOMOQ F/D MSCBA MO B A
LOMOR F/D MSCBA MO B B
LOMOS F/D MSCBC MO D A
LOMOT F/D MSCBC MO C A
LOMOU F/D MSCBC MO D B
LOMOV F/D MSCBC MO C B
LOMOW F/D MSCBC MO B A
LOMOX F/D MSCBC MO B B
LOMSA D/F MSCBB MQS A A
LOMSB D/F MSCBB MQS A B
LQMSC F/D MSCBA MQS A A
LOMSD F/D MSCBA MQS A B
LOMTA D/F MSCBB MQT D A
LOMTB D/F MSCBB MQT D B
LOMTC D/F MSCBB MQT A A
LOMTD D/F MSCBB MQT A B
LOMTE D/F MSCBB MQT B A
LQMTF D/F MSCBB MQT B B
LOMTG F/D MSCBA MQT D A
LOMTH F/D MSCBA MQT D B
LQMTI F/D MSCBA MQT A A
LOMTJ F/D MSCBA MQT A B
LOMTK F/D MSCBA MQT B A
LOMTL F/D MSCBA MQT B B

.

! Naming corresponding to drawing LHCLQM_S0001
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2.2 EQUIPMENT CODES FOR SSS CRYOSTATS

The general equipment code for the SSS cryostat assemblies is: QQA_S.
10 different types of SSS cryostat types are identified; their equipment codes are defined in

Table 2.

The standard section cryostat types and naming corresponds to the drawings LHCLQA_S0003
and LHCLQA_S0004.

The QQS types and naming corresponds to the drawings LHCLQA_S0012, LHCLQA_S0014,
LHCLQA_S0016 and LHCLQA_S0019. The QQS type A* is a special version of QQS type A with
a high jumper version (Az=190 mm).

The phase separator types and naming corresponds to the drawing LHCQQS_S0003.

Table 2 - Equipment codes for SSS cryostats

\

cqupment | SRS oos | Peee 1 vacuum

code section type type type barrier
QQAAS \Y B N Yes
QQABS \ D N Yes
QQACS \Y; B P Yes
QQADS \Y D P Yes
QQAES S A N No
QQAFS S A P No
QQAGS S Z None No
QQAHS S E None No
QQAKS S F F No
QQAJS S A* P No

2.3 EQUIPMENT CODES FOR SHORT STRAIGHT SECTIONS (SSS)

The general equipment codes for the SSS types are:

LQO_ _ Arc SSS with octupole MO.

LQAS
LQAT _

Arc SSS with skew quadrupole MQS.
Arc SSS with tuning quadrupole MQT.

61 different arc SSS types are identified, their equipment codes are:

LQOAA, ..., LQOAD, LQOAG, ..., LQOAYV,

LQOBA,
LQASA,

LQATA,
LQATS,

The definition of the SSS equipment codes, giving the corresponding cold mass and cryostat

..., LQOBN
..., LQASG

..., LQATF, LQATH, ..., LQATQ,

.., LQATV

types, is given in Table 6.

34 arc SSS types with octupoles.

7 arc SSS types with skew quadrupoles.

20 arc SSS types with tuning quadrupoles.
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3. COLD MASS (CM) ASSEMBLY TYPES

The complete list of all different CM assemblies in all arcs shows 40 different types. There are
24 arc CM assemblies with octupoles MO, 4 arc CM assemblies with skew quadrupoles MQS
and 12 arc CM assemblies with tuning quadrupoles MQT.

Detailed lists, defining the exact positions in each arc are shown in Annex 1.

Table 3 - CM assembly types

CM Total Total Total Total Total Total Total Total Total
Equipment in inarc of | inarc of | inarc of | inarc of | inarc of | inarc of | inarc of [ inarc of
Code All Sectors | Sector 1-2 | Sector 2-3 | Sector 3-4 | Sector 4-5| Sector 5-6 | Sector 6-7 | Sector 7-8 | Sector 8-1
LQMOA 2 0 0 0 0 0 2 0 0
LQMOB 2 0 0 2 0 0 0 0 0
LQMOC 2 0 0 0 0 0 2 0 0
LQMOD 2 0 0 2 0 0 0 0 0
LOMOE 27 9 0 0 0 9 0 9 0
LOQMOF 27 0 9 0 9 0 0 0 9
LOQMOG 3 0 0 0 0 0 3 0 0
LQMOH 1 0 0 0 0 0 1 0 0
LQMOI 3 0 0 3 0 0 0 0 0
LQMOJ 1 0 0 1 0 0 0 0 0
LQMOK 12 4 0 0 0 4 0 4 0
LQMOL 12 0 4 0 4 0 0 0 4
LOQMOM 6 0 2 0 2 0 0 0 2
LQMON 6 2 0 0 0 2 0 2 0
LQMOO 6 0 2 0 2 0 0 0 2
LOQMOP 6 2 0 0 0 2 0 2 0
LQMOQ 9 0 0 9 0 0 0 0 0
LOQOMOR 9 0 0 0 0 0 9 0 0
LOQMOS 9 0 3 0 3 0 0 0 3
LOQMOT 3 0 1 0 1 0 0 0 1
LQMOU 9 3 0 0 0 3 0 3 0
LQMOV 3 1 0 0 0 1 0 1 0
LQMOW 4 0 0 4 0 0 0 0 0
LOQMOX 4 0 0 0 0 0 4 0 0
LOMSA 4 0 0 0 0 0 4 0 0
LQMSB 4 0 0 4 0 0 0 0 0
LQMSC 12 0 4 0 4 0 0 0 4
LQMSD 12 4 0 0 0 4 0 4 0
LOQMTA 6 0 0 0 0 0 6 0 0
LQMTB 6 0 0 6 0 0 0 0 0
LQMTC 4 0 0 0 0 0 4 0 0
LQMTD 4 0 0 4 0 0 0 0 0
LQMTE 30 10 0 0 0 10 0 10 0
LOQMTF 30 0 10 0 10 0 0 0 10
LQMTG 18 0 6 0 6 0 0 0 6
LQMTH 18 6 0 0 0 6 0 6 0
LQMT 12 0 4 0 4 0 0 0 4
LOQMT 12 4 0 0 0 4 0 4 0
LOQMTK 10 0 0 10 0 0 0 0 0
LQMTL 10 0 0 0 0 0 10 0 0
Total 360 45 45 45 45 45 45 45 45

\
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4. SSS CRYOSTAT ASSEMBLY TYPES

A total of 10 different SSS cryostat types are defined, see Table 4.

Detailed lists, defining the exact positions in each arc are shown in Annex 2.

The cryostat reference drawing for the different cryostat equipment code is given in Table 5.
Table 4 - SSS cryostat types

Cryostat Total Total Total Total Total Total Total Total Total
Equipment in inarcof | inarcof | inarcof | inarcof | inarcof | inarcef | inarc of | inarc of
Code All Sectors |Sector 1-2|Sector 2-3|Sector 3-4|Sector 45 |Sector 58|Sector 8-7|Sector 7-8|Sector 8-1
QQAAS 40 0 0 2 10 10 10 8 0
QQABS 4 0 0 0 1 1 1 1 0
QQACS 40 10 10 8 0 0 0 2 10
QQAADS 4 1 1 1 0 0 0 0 1
QQAES 43 0 0 2 1" 1 1" 8 0
QQAFS a4 10 1 g 1] 0 0 2 10
QQAGS 184 23 23 23 23 23 23 23 23
QQAHS 1 0 0 1 1] 0 0 0 0
QQAKS 1 0 0 0 1] 0 0 1 0
QQAJS 2 1 1] 0 1] 0 0 0 1
Total 360 45 45 45 45 45 45 45 45

5. SSS TYPES

The complete list of arc Short Straight Sections shows a total of 61 different types.

There are 34 arc SSS types with octupoles MO, 7 arc SSS types with skew quadrupoles MQS
and 20 arc SSS types with tuning quadrupoles MQT.

Depending on beam direction there are two types of beam screen pairs and hence two types of
BPM beam screen assemblies:

e Beam screen pair type L corresponds to drawings LHCVCMQ_0044 and LHCVCMQ_0045.
e Beam screen pair type R corresponds to drawings LHCVCMQ_0043 and LHCVCMQ_0046.

Detailed lists of SSS types, defining the exact positions of each type in the arcs are shown in
Annex 3.

Table 5 - Cryostat reference drawings

Equipment Cryostat reference drawing
code
QQAAS LHCLQA_S0065
QQABS LHCLQA_S0074
QQACS LHCLQA_S0065
QQADS LHCLQA_S0074
QQAES LHCLQA_S0071
QQAFS LHCLQA_S0071
QQAGS LHCLQA_S0050
QQAHS LHCLQA_S0094
QQAKS LHCLQA_S0086
QQAJS LHCLQA_S0096

\
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Table 6 - SSS types

SSS
Equipm
Code

SSS
reference
drawing

Cryost
equip.
Code

Cold

Mass
equip.

Code

Total
in all
Sectors

Total

in Arc

Sector
1-2

Total

in Arc

Sector
2-3

Total

in Arc

Sector
3-4

Total

in Arc

Sector
4-5

Total

in Arc

Sector
5-6

Total

in Arc

Sector
6-7

Total

in Arc

Sector
7-8

Total

in Arc

Sector
8-1

LQASA

LHCLQA_S0098

QQAAS

LOMSA

LQASB

LHCLQA_S0098

QQACS

LOMSB

LOASC

LHCLQA_S0098

QQAAS

LQMSC

LQASD

LHCLQA_S0098

QQACS

LQMSC

LQASE

LHCLQA_S0098

QQAAS

LQMSD

LQASF

LHCLQA_S0098

QQACS

LQMSD

LQASG

LHCLQA_S0098

QQAAS

LOMSB

LQATA

LHCLQA_S0100

QQAFS

LQMTB

LQATB

LHCLQA_S0100

QQAES

LQMTA

LQATC

LHCLQA_S0100

QQAES

LQMTB

LQATD

LHCLQA_S0098

QQACS

LQMTD

LQATE

LHCLQA_S0098

QQAAS

LQMTC

LOATF

LHCLQA_S0098

QQAAS

LQMTD

LQATH

LHCLQA_S0101

QQAGS

LOMTE

LQATI

LHCLQA_S0101

QQAGS

LQMTF

LQATJ

LHCLQA_S0100

QQAFS

LQMTG

LQATK

LHCLQA_S0100

QQAFS

LQMTH

LQATL

LHCLQA_S0100

QQAES

LQMTG

LQATM

LHCLQA_S0100

QQAES

LQMTH

LOATN

LHCLQA_S0098

QQACS

LOMTI

LQATO

LHCLQA_S0098

QQACS

LQMT]

LQATP

LHCLQA_S0098

QQAAS

LQMTI

LOATQ

LHCLQA_S0098

QQAAS

LQMT]

LQATS

LHCLQA_S0101

QQAGS

LQMTK

LOATT

LHCLQA_S0101

QQAGS

LQMTL

LQATU

LHCLQA_S0104

QQAJS

LOMTH

LQATV

LHCLQA_S0104

QQAJS

LQMTG

LQOAA

LHCLQA_S0100

QQAFS

LQMOB

LQOAB

LHCLQA_S0100

QQAES

LQMOA

LQOAC

LHCLQA_S0098

QQACS

LQMOD

LQOAD

LHCLQA_S0098

QQAAS

LQMOC

LQOAG

LHCLQA_S0101

QQAGS

LOMOE

LQOAH

LHCLQA_S0101

QQAGS

LQMOF

LQOAI

LHCLQA_S0100

QQAFS

LQMOI

LQOAJ

LHCLQA_S0100

QQAES

LOMOG

LQOAK

LHCLQA_S0099

QQADS

LQMOJ]

LQOAL

LHCLQA_S0099

QQABS

LQMOH

LQOAM

LHCLQA_S0101

QQAGS

LOMOK

LQOAN

LHCLQA_S0101

QQAGS

LQMOL

LOOAO

LHCLQA_S0100

QQAFS

LQMOM

LQOAP

LHCLQA_S0100

QQAFS

LQMON

LQOAQ

LHCLQA_S0100

QQAES

LOMOM

LQOAR

LHCLQA_S0100

QQAES

LQMON

LQOAS

LHCLQA_S0098

QQACS

LQMOO

LQOAT

LHCLQA_S0098

QQACS

LQMOP

LQOAU

LHCLQA_S0098

QQAAS

LQMOO

LQOAV

LHCLQA_S0098

QQAAS

LQMOP

LQOBA

LHCLQA_S0101

QQAGS

LOMOQ

LQOBB

LHCLQA_S0101

QQAGS

LQMOR

LQOBC

LHCLQA_S0100

QQAFS

LQMOS

LQOBD

LHCLQA_S0100

QQAFS

LQMOU

LQOBE

LHCLQA_S0100

QQAES

LQMOS

LQOBF

LHCLQA_S0100

QQAES

LQMOU

LQOBG

LHCLQA_S0099

QQADS

LQMOT

LQOBH

LHCLQA_S0099

QQADS

LQMOV

LQOBI

LHCLQA_S0099

QQABS

LQMOT

LQOBJ

LHCLQA_S0099

QQABS

LQMOV

LQOBK

LHCLQA_S0101

QQAGS

LQMOW

LQOBL

LHCLQA_S0101

QQAGS

LQMOX

LQOBM

LHCLQA_S0102

QQAHS

LQMOB

LQOBN

LHCLQA_S0105

QQAKS

LQMON
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6. POSITION OF THE TYPES IN THE ARCS

Annexes 1, 2 and 3 show the position of each type of CM, SSS cryostat and SSS assembly in
the arcs of sectors 1-2, 2-3, 3-4, 4-5, 5-6, 6-7, 7-8 and 8-1.

The equipment code of each type is given, together with an indication of the half-cells from
Q12 to Q12. Existence of a certain type in a given half-cell is indicated by a "1".
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machine cryostat and cryogenic distribution line", LHC-Q-ES-0001, G. Riddone,
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LHCVCMQ_0043, LHCVCMQ_0044, LHCVCMQ_0045, LHCVCMQ_0046.
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ANNEXES

Annex 1: CM Assembly Types
Annex 2: SSS Cryostat Types
Annex 3: SSS Types

\
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CMAssemb.'ytypes L O e T T s I e e e e e e e e e e 1 - B R R B e A e R N N IR AN B AR A A R -
All Sectors MNo. of Half-cell |12 113 14 15 16 17|18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 33 32 31 30 29 28 27 26 2524 23 22 21 20191817 16 15 14|13 12
Sector Equipment code Total in Arc
12 |LaGMOE 9 1 1 1 1 1 1 1 1 1
LQMOK 4 1 1 1 1
LQMON 2 1 1
LQMOP 2 1 1
LaMou 3 1 1 1
LaMOV 1 1
LQMSD 4 1 1 1 1
LAQMTE 10 1 1 1 1 1 1 1 1 1 1
LQMTH 8 1 1 1 1 1 1
LQMTJ 4 1 1 1 1
45
23 |[LQMOF 9 1 1 1 1 1 1 1 1 1
LMoL 4 1 1 1 1
LQMOM 2 1 1
LQMOO 2 1 1
LaMOS 3 1 1 1
LQMOT 1 1
LaMsC 4 1 1 1 1
LQMTF 10 1 1 1 1 1 1 1 1 1 1
LAMTG 6 1 1 1 1 1 1
LQMTI 4 1 1 1 1
45
34 [LQMOB 2 1 1
LQMoOD 2 1 1
LamMol 3 1 1 1
LaMOJ 1 1
LQMOGQ 9 1 1 1 1 1 1 1 1 1
LaMOw 4 1 1 1 1
LQMSB 4 1 1 1 1
LaMTB 6 1 1 1 1 1 1
LQMTD 4 1 1 1 1
LAMTK 10 1 1 1 1 1 1 1 1 1 1
45
45 (LQMOF 9 1 1 1 1 1 1 1 1 1
LMoL 4 1 1 1 1
LQMOM 2 1 1
LQMOO 2 1 1
LaMOS 3 1 1 1
LQMOT 1 1
LaMsC 4 1 1 1 1
LQMTF 10 1 1 1 1 1 1 1 1 1 1
LAMTG 6 1 1 1 1 1 1
LQMTI 4 1 1 1 1
45
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56 |[LAQMOE 9 1 1 1 1 1 1 1 1 1
LQMOK 4 1 1 1 1
LAQMON 2 1 1
LQMOP 2 1 1
LamMou 3 1 1 1
LaMov 1 1
LQMSD 4 1 1 1 1
LAMTE 10 1 1 1 1 1 1 1 1 1 1
LQMTH 8 1 1 1 1 1 1
LAQMTJ 4 1 1 1 1
a5
87 [LQMOA 2 1 1
LaMoc 2 1 1
LQMOG 3 1 1 1 0
LQMOH 1 1
LQMOR 9 1 1 1 1 1 1 1 1 1
LAQMOX 4 1 1 1 1
LQMSA 4 1 1 1 1
LAMTA 8 1 1 1 1 1 1
LQMTC 4 1 1 1 1
LQMTL 10 1 1 1 1 1 1 1 1 1 1
46
78 |LAMOE 9 1 1 1 1 1 1 1 1 1
LQMOK 4 1 1 1 1
LQMON 2 1 1
LQMOP 2 1 1
LaMou 3 1 1 1
LaMov 1 1
LAQMSD 4 1 1 1 1
LQMTE 10 1 1 1 1 1 1 1 1 1 1
LQMTH 8 1 1 1 1 1 1
LAMTJ 4 1 1 1 1
45
81 [LAQMOF 9 1 1 1 1 1 1 1 1 1
LaMoL 4 1 1 1 1
LQMOM 2 1 1
LQMoo 2 1 1
LQMOS 3 1 1 1
LQMOT 1 1
LQMSC 4 1 1 1 1
LQMTF 10 1 1 1 1 1 1 1 1 1 1
LAMTG 6 1 1 1 1 1 1
LQMTI 4 1 1 1 1
46
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12 [QQACS 10 1 1 1 1 1 1 1 1 1 1
QRADS 1 1
QRAFS 10 1 1 1 1 1 1 1 1 1 1
QAAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
QQAJS 1 1
45
23 [QRACS 10 1 1 1 1 1 1 1 1 1 1
QQADS 1 1
QAQAFS 11 1 1 1 1 1 1 1 1 1 1 1
QARAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
45
34 |QQAES 3 1 1 1
QRAFS 7 1 1 1 1 1 1 1
QARAAS 3 1 1 1
QQAACS 7 1 1 1 1 1 1 1
QQADS 1 1
QRAHS 1 1
QARAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
45
45 |QQAAS 10 1 1 1 1 1 1 1 1 1 1
QRABS 1 1
QQAES 1 1 1 1 1 1 1 1 1 1 1 1
QQAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
45
56 [QQAAS 10 1 1 1 1 1 1 1 1 1 1
QQABS 1 1
QQAES 11 1 1 1 1 1 1 1 1 1 1 1
QARAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
45
67 |QQAAS 10 1 1 1 1 1 1 1 1 1 1
QRABS 1 1
QRAES 11 1 1 1 1 1 1 1 1 1 1 1
QAAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
45
78 |QQAES 7 1 1 1 1 1 1 1
QQAFS 3 1 1 1
QQAAS 7 1 1 1 1 1 1 1
QQACS r 3 1 1 1
QRABS 1 1
QRAKS 1 1
QAAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
45
81 |QRACS 10 1 1 1 1 1 1 1 1 1 1
QQADS 1 1
QQAFS 10 1 1 1 1 1 1 1 1 1 1
QARAGS 23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
QARAJS 1 1
45
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Sector| Equipment code | Total in Arc
12 |LQODAG 9 1 1 1 1 1 1 1 1 1
LQOAM 4 1 1 1 1
LQOAP 2 1 1
LQOAT 2 1 1
LQoOBD 3 1 1 1
LQOBH 1 1
LQASF 4 1 1 1 1
LQATH 10 1 1 1 1 1 1 1 1 1 1
LQATK 5 1 1 1 1 1
LQATO 4 1 1 1 1
LQATU 1 1
45
23 |LQOAH 9 1 1 1 1 1 1 1 1 1
LQOAQ 2 1 1
LQOAN 4 1 1 1 1
LQOAS 2 1 1
LQOBC 3 1 1 1
LQOBG 1 1
LQASD 4 1 1 1 1
LQATI 10 1 1 1 1 1 1 1 1 1 1
LQATJ 6 1 1 1 1 1 1
LQATN 4 1 1 1 1
45
34 |LQASB 3 1 1 1
LQASG 1 1
LQATA 3 1 1 1
LQATC 3 1 1 1
LQATD 2 1 1
LQATF 2 1 1
LQATS 10 1 1 1 1 1 1 1 1 1 1
LQOAA 1 1
LQOAC 2 1 1
LQOAI 3 1 1 1
LQOAK 1 1
LQOBA 9 1 1 1 1 1 1 1 1 1
LQOBK 4 1 1 1 1
LQOBM 1 1
45
46 [LQOAH 9 1 1 1 1 1 1 1 1 1
LQOAN 4 1 1 1 1
LQOAQ 2 1 1
LQOAU 2 1 1
LQOBE 3 1 1 1
LQOBI 1 1
LQASC 4 1 1 1 1
LQATI 10 1 1 1 1 1 1 1 1 1 1
LQATL 6 1 1 1 1 1 1
LQATP 4 1 1 1 1
45
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556

67

78
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LQOAG
LQOAM
LQOAR
LQOAYV
LQOBF
LQOBJ
LQASE
LQATH
LQATM
LQATQ

LQOAB
LQOAD
LQOAJ
LQOAL
LQOBB
LQOBL
LQASA
LQATE
LQATE
LQATT

LQASE
LQASF
LQATH
LQATK
LQATM
LQATO
LQATQ
LQOAG
LQOAM
LQOAR
LQOAV
LQOBF
LQOBJ
LQOBN

LQOAH
LQOAN
LQOAQ
LQOAS
LQOBC
LQOBG
LQASD
LQATI
LQATJ
LQATN
LQATY
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