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1 . PURPOSE

To define the types of docum ent  used for the const ruct ion of the LHC and to define the

docum ent  nam ing convent ions.

To out line the purpose of each docum ent  type and it s role in the LHC configurat ion

baseline, or elsewhere in the Project . This descript ion aim s at  helping all technical and

adm inist rat ive staff working with LHC docum ents, either as authors, editors, cont rollers,

reviewers or other,  to have a com m on understanding of the use of each type of

docum ent ,  thereby easing the preparat ion of the docum ents in accordance with the

requirem ents.

2 . SCOPE

The definit ions given in this docum ent  are applicable to all docum ents that  are either

part  of the LHC configurat ion baseline, or  closely related to the baseline, and relevant  to

the following Project  act ivit ies:

! Managem ent .

! Quality assurance

! Engineering.

! Cont ract ing.

! Fabricat ion, Assem bly, Test ,  I nstallat ion.

! Operat ions, Maintenance.

New docum ent  types m ay be defined during the course of the LHC project . These will

then be added to the present  docum ent .

This docum ent  does not  apply to LHC Proj ect  Reports and LHC Proj ect  Notes or to

engineering drawings.

However reports, notes and engineering drawings appear in different  places in this

docum ent  t o present  as com plete a view as possible of the Project 's docum ent  handling.

3 . RESPONSI BI LI TI ES

Managers and supervisors at  CERN, Inst itutes and Cont ractors shall ascertain that

personnel affected to the preparat ion, review and changes to docum ents are aware of

and understand the definit ions described in the present  docum ent .

The roles and responsibilit ies of individuals involved with docum ent  handling are

detailed in "Docum ents and param eters process and cont rol"  [  1 ] .

4 . LHC DOCUMENT MODEL

4.1  DOCUMENT CATEGORI ES

The docum ents are categorised in the following groups, which are elaborated below:

! Managem ent .

! Quality assurance.

! Engineering.

! Cont ract ing.

! Fabricat ion, Assem bly, Test ,  I nstallat ion.
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! Operat ions, Maintenance.

Managem ent  docum ents include scheduling and planning docum ents, organisat ional

docum ents, and m inutes of m eet ings from  the LHC Proj ect  Com m it tees under the

Proj ect  Leader’s Office.

Quality assurance  docum ents include the Qualit y Assurance Policy and the

procedures, definit ions, standards, tem plates and inst ruct ions defined to support  the

handling of all docum ents, t o ensure that  the docum ents are prepared consistent ly and

the LHC baseline can be m aintained to support  the LHC developm ent  opt im ally.

Engineering  docum ents include the engineering specificat ions, engineering drawings,

technical illust rat ions etc. prepared to establish the design of the LHC. These docum ents

form  the basis for the LHC developm ent , carr ied out  by CERN, Inst itutes, Cont ractors

and Suppliers.

Contract ing  docum ents include the docum ents which form  the cont ractual interface

with the cont ractors developing, m anufacturing and installing equipm ent  for the LHC.

Fabricat ion, Assem bly, Test  and I nstallat ion  docum ents are prepared to support

and docum ent  the developm ent  and validat ion of the equipm ent , in part icular that

developed by cont ractors, and form  the interface between CERN and the cont ractors for

the cont ract  com plet ion act ivit ies.

Operat ions and Maintenance  docum ents are used to support  the operat ion and

m aintenance of LHC equipm ent  after delivery to CERN.

4.2  DOCUMENT TYPES

For each of the categories listed above a num ber of docum ents types are defined. The

com plete list  of docum ent  types is given in sect ion 5.1.3 and a descript ion of each type

and its use is given in chapter 6.

4.3  DOCUMENT MODEL

The ISO 12207 standard [  2 ] defines a num ber of processes relat ing to a project  life

cycle. Although being prepared for software projects, these ident ified processes are also

highly relevant  for projects including engineering and const ruct ion item s.

The ISO 12207 processes are grouped in life cycle, support ing and organisat ional

processes, as indicated in figure 1.

The docum ent  categories form ing the LHC baseline are indicated on the diagram  with

rounded boxes, and the arrows indicate which of the m ain life-cycle processes the

categories pertain to.

For each of the ISO 12207 processes, a num ber of act iv it ies are defined in the

standard. The LHC defined processes and docum entat ion describe and define part s of

these act ivit ies, and ident ify which LHC ent it ies are involved. A full m apping m ay be

provided at  a later point  in t im e.
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Figure 1:  LHC Docum ents in the ISO 12207 Processes

5 . DOCUMENT NAMI NG CONVENTI ONS

All docum ents are ident ified by a docum ent  nam e  and by an EDMS num ber .  The

docum ent  nam e is st ructured to favour hum an readabilit y whereas the EDMS num ber

favours com puter readabilit y. These two ident ificat ions are m andatory;  for  som e

docum ent  types they m ay be com plem ented by the docum ent  ident ificat ion of the CERN

group, the Inst itute or Cont ractor producing the docum ent . (See sect ion 5.4) .
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5.1  DOCUMENT NAME

5.1.1 DOCUMENT NAME STRUCTURE

The docum ent  nam e has the following st ructure:

Fie ld Descr ipt ion Form at

Proj ect  code For the LHC proj ect :  LHC 3 upper case

characters

Equipm ent  code An LHC item  equipm ent  code 1 to 5 digits or

upper case

characters

Docum ent  type code A code ident ifying the purpose of the

docum ent  ( see sect ion 5.1.2)

2 upper case

characters

Num ber A user or system  cont rolled num ber or a

com binat ion thereof.

3 to 6 digits

At tachm ent  num ber For m aterial at tached to the m ain docum ent . 2 digits or

characters

 Table 1:  Docum ent  Nam e St ructure

All the fields shall be filled in all cases.

The separator between project  code and equipm ent  code, equipm ent  code and

docum ent  type code, docum ent  type code and num ber is a dash (m inus sign) .

The separator between the num ber and at tachm ent  num ber is a dot  ( full stop) .

5.1.2 EQUI PMENT CODE

Equipm ent  codes are defined in the "Equipm ent  Nam ing Convent ions" [  3 ] .

For docum ents of general interest , for exam ple m anagem ent  and qualit y assurance, the

pseudo-equipm ent  code PM shall be used.

5.1.3 DOCUMENT TYPE CODE

The Docum ent  type code is com posed of 2 characters. The list  of docum ent  t ypes and

corresponding codes is shown in table 2.
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Category Docum ent  Type Doc. Type

Code

Managem ent LHC Const ruct ion Schedule M S

Minutes of LHC Project  Com m it tees M M

LHC Project  Organisat ion Chart M G

Quality Policy, Definit ions, Procedures, Standards, I nst ruct ions Q A

Engineering Engineering Specificat ion:

•  Funct ional Specificat ion

•  I nterface Specificat ion

•  Design File

 E  S

  Engineering Change Request  E  C

  Engineering Drawing [ see note below]  CDD

  Technical I llust rat ion  E  I

  Minutes of Prelim inary Design Review  E  M

  Minutes of Safety Reviews  E  Y

 Cont ract ing  Technical Specificat ion (at tached to a cont ract )  C  C

  Technical Descript ion for  Market  Survey  C  S

  Technical Specificat ion (at tached to an Invitat ion to

Tender or a Price Inquiry)

 C  I

 Fabricat ion  Procedure  F  P

  Report  F  R

  Minutes of m eet ings  F  M

 Procedure  A  P

 Report  A  R

 Minutes of m eet ings  A  M

 Assem bly

 Work package data sheet  A  W

 Test  and  Procedure  T  P

 m easurem ents  Report  T  R

  Minutes of m eet ings  T  M

  Work package data sheet  T  W

 I nstallat ion  Procedure  I  P

  Report  I  R

  Minutes of m eet ings  I  M

  Work package data sheet  I  W

 Procedure  O  P

 Report  O  R

 Operat ion,

 Maintenance

 Minutes of m eet ings  O  M

Note :  The management  of Engineer ing Drawings is descr ibed in "Drawing Management  and Control" However

engineer ing drawings are ment ioned here and in chapter 6 for  completeness and to clar ify the dist inct ion with

technical illust rat ions.

 Table 2:  Docum ent  Type Ident ifier

5.1.4 NUMBER

The num ber field in a docum ent  nam e is com posed of 6 digits and m ay be used in

three different  ways:

1 . I t  is a m eaningless sequent ial num ber supplied by the EDMS.

2 . I t  is ent irely selected by the user. The EDMS will check that  the num ber is not

already in use and reject  it  if it  is.

3 . I t  is div ided in two parts,  one part  cont rolled by the user, the other part  supplied

by the EDMS.
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5.1.5 ATTACHMENT NUMBER

The at tachm ent  num ber is com posed of 2 digits according to the following rules:

! The m ain docum ent  has at tachm ent  num ber 00 (zero zero)

! The first  at tached docum ent  has at tachm ent  num ber 01 (zero one)

! The second at tached docum ent  has at tachm ent  num ber 02 (zero two)

! The last  possible at tachm ent  num ber is 99

5.2  DOCUMENT REVI SI ON I NDEX

The docum ent  revision index is com posed of 2 digits separated by a dot .

When registered in EDMS new draft  docum ents are given the revision index 0.1,

followed by the text  " - draft " .

Prior t o release, new revisions of draft  docum ents m ay be created with the revision

index 0.2, 0.3 and so on.

Upon the first  release of a docum ent  the revision index shall be updated to 1.0.

After release, the revision index shall be increm ented whenever the docum ent  is

changed in any way:

! I n the case of m inor  changes only the second digit  of the revision index is

increm ented, for exam ple from  1.0 to 1.1.

! I n the case of m ajor changes the first  digit  of the new revision index is

increm ented while the second digit  is set  t o 0, for exam ple from  1.1 to 2.0.

Draft  for both m inor and m ajor revisions are indicated by the text  "- draft "  following

the new revision index.

Exam ple :

LHC-PM-QA-301.00 rev 0.1-draft First  draft  of a new docum ent

LHC-PM-QA-301.00 rev 0.2-draft Second draft  of new docum ent

LHC-PM-QA-301.00 rev 1.0 First  reviewed and approved release

LHC-PM-QA-301.00 rev 1.1-draft Draft  of a m inor revision

LHC-PM-QA-301.00 rev 1.1 Release of a m inor revision

LHC-PM-QA-301.00 rev 2.0-draft Draft  of a m ajor revision

LHC-PM-QA-301.00 rev 2.0 Release of a m ajor revision

5.3  EDMS NUMBER

The EDMS num ber is a com puter ident ificat ion num ber autom at ically at t ributed by the

EDMS system  when a docum ent  is registered. I t  is com posed of a num ber of digits

without  st ructure or m eaning.

5.4  OTHER DOCUMENT I DENTI FI CATI ONS

I n addit ion to the LHC docum ent  nam e, other docum ent  ident ifiers can be added to

accom m odate current  docum ent  m anagem ent  pract ices in the group preparing the

docum ent .  However, the docum ent  nam e and docum ent  EDMS num ber as described

above, are com pulsory for all docum ents.
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6 . DOCUMENT TYPE DESCRI PTI ONS

I n the following sect ions, each of the docum ent  types ident ified in table 2 is described

in a standardised form . Each table indicates for  the docum ent  it s purpose, form at ,

contents, review and approval requirem ents, version cont rol requirem ents and

appropriate tem plate..

6.1  LHC CONSTRUCTI ON SCHEDULE

To be prepared

6.2  MI NUTES OF MEETI NG

Descr ipt ion

Purpose To record decisions m ade at  the m eet ing

Form at Docum ent , m ay be supported by illust rat ions

Contents ! Object  of the m eet ing

! Date, place, t im e

! Part icipants

! Agenda

! Decisions

! Act ion I tem s

6.3  PROJECT ORGANI SATI ON CHART

To be prepared
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6.4  QUALI TY ASSURANCE DOCUMENTS

Descr ipt ion

Purpose To define the LHC Project  Qualit y Assurance Plan

Form at Docum ent , docum ent  t em plate

Contents Policy

To define the LHC Project  Qualit y Assurance requirem ents of the

processes of a certain Project  act ivit y.

Definit ion

To describe various com m on convent ions in use throughout  the

Proj ect

Procedure

A concent rated descript ion of a course of act ions to be carried out

in order t o im plem ent  a policy. This m ay be in diagram m at ic form

with associated task descript ions.

Standard

To define the detailed requirem ents of elem ents ( such as

docum ents, data, drawings, et c)  of the Project .

Tem plate

To provide a com m on layout  and st ructure for specific docum ent

types.

I nst ruct ions

To provide detailed inform at ion support ing the execut ion of

specific tasks.

Review  and

Approval

requirem ents

Policy, Definit ion, Procedure, Standard and Tem plates docum ents

are to be cont rolled by the m em ber of the QAP Working Group

and approved by the Deputy to LHC Project  Leader for Qualit y

Assurance

Version control Yes, except  for  I nst ruct ions

Tem plate Engineering Specificat ion Tem plate [  4 ]

6.5  ENGI NEERI NG SPECI FI CATI ONS

Engineering Specificat ions define the requirem ents and design of the individual LHC

system , subsystem  assem blies and parts. Three kinds of engineering specificat ion are

defined:

! Funct ional specificat ion

! I nterface specificat ion

! Design file.

For clarificat ion, the difference between Engineering Specificat ions and LHC Project

Reports and Notes is underlined here:

LHC Project  Reports

LHC Project  Report s are used to present  a synthesis on a subject  which should in

general have been presented earlier in one or several "LHC Project  Notes". These are

LHC specific conclusions expected to be valid for a longer period or m ore general

results, new technical solut ions and theoret ical or experim ental developm ents worth a

publicat ion.1

They are reviewed by the group leader of the author and approved by the Proj ect

Leader Office before release.

LHC Project  Notes

                                          
1 See m em orandum  DG/ DI / LE/ j f/ 97-23, "LHC Project  Publicat ions"  -  L.R. Evans
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LHC Project  Notes are used to describe the conceptual design of a system , a sum m ary

of interest ing results of on-going studies, a proposal for alternat ives or new m ethods

not  yet  studied in depth, final results of calculat ions or m easurem ents using well

established theories and m ethods.

LHC Project  Notes are internal CERN working docum ents and are the sole

responsibilit y of the author( s) . They require the authorisat ion of the author's group

leader for  release.1

The m ain difference between LHC Proj ect  Reports and Notes and LHC configurat ion

baseline docum ents is the following:

! LHC Reports and Notes are reviewed prior t o their release but  there is no

acknowledgem ent  from  the engineers and other personnel involved that  the

inform at ion conveyed by the docum ents has been assim ilated.

! Baseline docum ents are dist r ibuted with a request  for com m ents and form al

acknowledgem ent  from  the engineers and other personnel involved as described in

( review and approval process as described in "Docum ents and param eters process

and cont rol"  [  1 ] .

The docum entat ion of the design of a system , sub-system , assem bly or part ,

describing how to m anufacture, install and operate that  system , sub-system ,

assem bly or part , m ust  be done with Engineering Specificat ions and Engineering

Drawings and not  with LHC Project  Notes and Technical I llust rat ions.
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6.5.1 FUNCTI ONAL SPECIFI CATI ONS

Descr ipt ion

Purpose To ensure that  all personnel involved in the design process use

the sam e verified input  inform at ion to carry out  the design.

Form at Docum ent  following Engineering  Specificat ion Tem plate

Contents The funct ional specificat ion shall out line the requirem ents of the

product 's design by refining and com plet ing the conceptual design

described in the "LHC Conceptual Design"  [  6 ] , in the LHC

Param eters and Layouts database and in LHC Project  notes. I t

shall establish that  the design requirem ents are appropriate and

address the intended use of the equipm ent .

The funct ional specificat ion should address at  least  the following

points:

•  The perform ance object ives, operat ing condit ions, and the

requirem ents for reliabilit y, availabilit y, m aintainabilit y

•  Mechanical, elect r ical, cryogenic, radiat ion resistance and

other technological const raints to be respected by the design

•  Safety and regulatory requirem ents const raints

•  Manufacturing and installat ion const raints

•  The basic t echnical interface requirem ents of the design

•  Requirem ents for calculat ions, test  and developm ent  work,

including the const ruct ion of prototypes.

This list  is not  exhaust ive and should be com pleted as appropriate

for each individual case.

The docum ents, param eters, and other inform at ion and data used

to establish the specificat ion shall be listed as references.

Review  and

Approval

requirem ents

See [  1 ]

Version control ? Yes

Tem plate Engineering Specificat ion tem plate [  4 ]

6.5.2 I NTERFACE SPECI FI CATI ONS

Descr ipt ion

Purpose To ensure that  all groups and individuals involved by the product

and it s operat ional environm ent  are aware of the product 's

interfaces and given the opportunity to review and approve these

interfaces.

Form at Docum ent  following Engineering  Specificat ion Tem plate

Contents The interface specificat ion shall describe and docum ent , in

part icular with the help of drawings, the product 's physical and

funct ional boundaries with other system s, sub-system s and

equipm ent . I t  shall also describe and docum ent  the responsibilit y

boundaries of all groups or individuals involved in the design.

Review  and

Approval

requirem ents

See [  1 ]

Version control ? Yes

Tem plate Engineering Specificat ion tem plate [  4 ]



LHC Project  Document  No.

LHC- PM- QA- 2 0 2 .0 0  rev 1 .1

Page 14 of 17

6.5.3 DESI GN FI LE

Descr ipt ion

Purpose To record the design decision process and to describe the design

choices that  have led to the final design.

Form at Docum ent  with at tachm ents

Contents The design file is a sum m ary of the basic and detailed design

process. I t  shall consist  of a short  descript ion of the evolut ion of

the com pleted design with the results obtained by analysis,

m easurem ents and tests that  dem onst rate that  all the

requirem ents and const raints set  out  in the funct ional

specificat ion are m et .

Review  and

Approval

requirem ents

See [  1 ]

Version control ? No

Tem plate None defined

6.6  ENGI NEERI NG CHANGE REQUEST

Descr ipt ion

Purpose To cont rol and docum ent  engineering changes of the LHC baseline

configurat ion by:

1. Subm it t ing proposed engineering changes of the baseline

configurat ion to the appropriate groups and individuals for

review before their im plem entat ion. This is the Change

Request  stage.

2. Request ing of the concerned groups and individuals that  they

im plem ent  approved changes. (Change Order stage) .

3. Not ifying the appropriate groups and individuals of the

decisions and act ions undertaken following the request .

(Change Not ificat ion stage) .

The three stages are carried out  with one single docum ent .

Form at Docum ent  following Engineering  Change Request  Tem plate

Contents The Engineering Change Request  is a descript ion of a proposed

change to the LHC configurat ion im pact ing cost , schedule,

param eters, t echnical perform ance, durabilit y, interchangeabilit y,

system s interface, safety. I t  shall contain references to all

affected system s, sub-system s and equipm ent  and to all affected

docum ents and drawings. Once the proposed change is reviewed

and approved the change request  is updated with the act ions to

be carried out  and becom es a change order.  Once the act ions are

com pleted the change request  is updated again and becom es a

change not ificat ion. I n the case of a rej ected request , the change

order stage is skipped and the changer request  is updated to a

change not ificat ion direct ly.

Review  and

Approval

requirem ents

See [  5 ]

Tem plate Engineering Change Request  tem plate [  7 ]



LHC Project  Document  No.

LHC- PM- QA- 2 0 2 .0 0  rev 1 .1

Page 15 of 17

6.7  ENGI NEERI NG DRAWI NGS

Descr ipt ion

Purpose 1. All definit ions of hardware equipm ent  param eters, dim ensions,

tolerances and m anufacturing, assem bly and installat ion

processes. These drawings are covered by "Design Standards-

Mechanical Engineering and Installat ion"  [  8 ]

2. All definit ions of processes operat ional param eters. These

drawings are covered by "Design Standards-Elect r ical

Schem at ics" [  9 ]  and "Design Standards-Fluids Schem at ics"

[  10 ] .

Form at Drawings prepared with a standardized layout

Contents Engineering drawings are pictorial representat ion that  follow rules

and codes established by the ISO or by other standard

organisat ions for the appropriate field of engineering.

The presentat ion is standardised by the use of drawing form ats

which defines sizes, views, scales, drawing fram e, t it les block with

a drawing num ber, a t it le, author and cont rollers signatures.

Review  and

Approval

requirem ents

See [  11]

Version control ? Yes

Tem plate CERN standard form at , I nst itute or Cont ractor standard form at

6.8  TECHNI CAL I LLUSTRATI ONS

Descr ipt ion

Purpose To provide a pictorial representat ion of a product  or  process of

general interest  that  can be used by all for presentat ions and

docum ents.

Form at Docum ent  no specific layout

Contents Technical I llust rat ions are sketches, diagram s, photos, scanned

im ages, elect ronic im ages. They are prepared by:

•  any com puter software applicat ion capable of producing the

appropriate file form at  (HPGL, HPGL2, Acrobat  PDF, GIF,

JPEG)

•  scanning paper docum ents

•  digital st ill cam eras.

Review  and

Approval

requirem ents

Verified by a cont roller

Version control ? Yes

Tem plate None
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6.9  TECHNI CAL DESCRI PTI ON FOR MARKET SURVEYS

Descr ipt ion

Purpose To provide the basic technical descript ion of products for which a

Market  Survey (MS)  is carr ied out . Market  Surveys precede

Invitat ions to Tender to inform  indust ry about  future

requirem ents. They also tell CERN what  the m arket  can offer and

which firm s could qualify to receive an Invitat ion to Tender

Form at Docum ent  following Market  Survey Tem plate

Contents Brief technical descript ion of products or services

Review  and

Approval

requirem ents

Review and approval by Technical Specificat ion Com m it tee, see

[  1 ]

Version control ? Yes

Tem plate Technical Descript ion for  Market  Surveys tem plate [  12 ]

6.10 TECHNI CAL SPECI FI CATI ONS

Descr ipt ion

Purpose To provide the detailed technical descript ion of products for which

an Invitat ion to Tender, a Price Inquiry or a Cont ract  is carried

out . I nvitat ions to Tender, also referred to as Calls for Tender, are

used to obtain price quotat ions from  Indust ry for requirem ents

above 200 000 CHF. Price Enquir ies are used for requirem ents

below 200 000 CHF

Form at Docum ent  following Technical Specificat ion Tem plate

Contents Com plete technical descript ion of products or services

Author Proj ect  Engineer

Review  and

Approval

requirem ents

Review and approval by Technical Specificat ion Com m it tee, see

[  1 ]

Version control ? Yes

Tem plate Technical Specificat ion tem plate [  13 ]

6.11 FABRI CATI ON, ASSEMBLY, TEST, I NSTALLATI ON PROCEDURES

To be prepared

6.12 FABRI CATI ON, ASSEMBLY, TEST, I NSTALLATI ON REPORTS

To be prepared

7 . RELATED DOCUMENTATI ON

[  1 ] LHC-PM-QA-303.00 Docum ents and Param eters Process and Cont rol

[  2 ] ISO/ IEC 12207: 1995 Inform at ion Technology -  Software Life Cycle
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[  5 ] LHC-PM-QA-304.00 Configurat ion Managem ent -Change Process and

Cont rol
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[  7 ] LHC-PM-QA-502.00 Engineering Change Request  Tem plate

[  8 ] LHC-PM-QA-402.00 Design Standards -  Mechanical Engineering and

Installat ions

[  9 ] LHC-PM-QA-403.00 Design Standards – Elect r ical Schem at ics

[  10 ]  LHC-PM-QA-404.00 Design Standards – Fluids Schem at ics

[  11 ]  LHC-PM-QA-305.00 Drawing Managem ent  and Cont rol

[  12 ]  LHC-PM-QA-503.00 Technical descript ion of Market  Survey tem plate,
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