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Presenters	
  Disclaimer	
  	
  

•  The	
  Federal	
  Avia:on	
  Administra:on	
  is	
  not	
  in	
  any	
  way	
  
responsible	
  for	
  the	
  data,	
  or	
  the	
  opinions	
  presented	
  herein.	
  

•  The	
  opinions	
  and	
  data	
  presented	
  herein	
  are	
  those	
  of	
  the	
  
presenter.	
  

•  The	
  audience	
  is	
  responsible	
  to	
  confirm	
  that	
  all	
  data,	
  rela:ve	
  
to	
  FAA	
  regulatory	
  informa:on	
  presented	
  are	
  current.	
  

•  FAA	
  data	
  may	
  be	
  obtained	
  on	
  WWW.FAA.GOV	
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What	
  is	
  a	
  DER?	
  
•  A	
  DER	
  [Designated	
  Engineering	
  Representa:ve]	
  

are	
  individuals	
  who	
  meet	
  the	
  requirements	
  of	
  14	
  
CFR	
  Part	
  183,	
  and	
  order	
  8100.8.	
  

•  The	
  DER	
  designa:on	
  covers	
  discipline	
  special:es	
  as	
  
defined	
  in	
  Order’s	
  8100.8,	
  and	
  8110.37.	
  	
  

•  These	
  delega:ons	
  are	
  defined	
  by	
  charts	
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10 Areas 

Delegated	
  Disciplines	
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C1	
  &	
  C2	
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DER	
  CHART	
  A	
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Let’s look at the chart A layout 
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What	
  is	
  a	
  DER?	
  [Cont]	
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•  DER’s can also be granted additional special 
delegations that are identified in Order 8110.37 [DER 
Handbook].These special delegations are not part of 
the DER basic authority areas. These are: 

  

Which	
  FAA	
  branch	
  appoints	
  DER’s	
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•  Aircraft Certification Office which is has primary 
responsibility for engineering and design aspects of 
any airworthiness data. 

•  Additional shared responsibilities with Organizational 
Designees [A/R’s] are shared with FAA MIDO for new 
ODA-TC/PMA designs. And with FAA FSDO for ODA-
M/R.  
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What	
  types	
  of	
  data	
  can	
  the	
  DER	
  approve	
  
•  Repairs,	
  Altera:ons	
  and	
  other	
  data	
  approved	
  by	
  a	
  Designated	
  

Engineering	
  Representa:ve	
  (DER	
  or	
  RS-­‐DER)	
  of	
  the	
  FAA	
  ACO.	
  
•  Alternate	
  means	
  of	
  compliance	
  (AMOC)	
  {Ref	
  14	
  CFR	
  Part	
  39}	
  
•  Evalua:on	
  of	
  repair	
  design	
  data	
  against	
  the	
  same	
  FAA	
  

regula:ons	
  used	
  to	
  issue	
  the	
  aircrae	
  TC	
  (i.e.,	
  Part,	
  23,	
  25)	
  
•  DER	
  issues	
  FAA	
  Form	
  8110-­‐3	
  which	
  defines	
  applicability,	
  

limita:ons	
  and	
  ICA	
  for	
  the	
  repair	
  
•  Repair	
  is	
  executed	
  to	
  FAA	
  Approved	
  Data	
  [ACO/DER]	
  under	
  

the	
  oversight	
  of	
  the	
  cognizant	
  FSDO	
  of	
  the	
  applicant.	
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The	
  Modifica:ons	
  must	
  be	
  as	
  good	
  as	
  or	
  beher	
  than	
  
the	
  TC	
  design!	
  [14	
  CFR	
  1.1]	
  

Fu
nc
:o

ns
	
  

FAA	
  Organiza:onal	
  Structure	
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FAA	
  Headquarters	
  

MIDO	
   ACO	
   FSDO	
  
Manufacturing	
  
Inspec:on	
  

District	
  Office	
  
NEW	
  PARTS 

Aircrae	
  
Cer:fica:on	
  

Office	
  
All	
  Engineering	
   

Flight	
  Standards	
  
District	
  Office	
  
Maintenance	
   

•  TC 
•  PMA 
•  TSO 

•  TC 
•  STC 
•  PMA 
•  AMOC 

•  FAR 121, 125 
•  FAR 129/135 
•  FAR 145 
•  FAR 65 

Simplified for clarity 

AEG	
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FAA	
  ACO	
  

•  ALL	
  Engineering	
  Aspects	
  
Ø Design	
  Approvals	
  for	
  all	
  14	
  CFR	
  Part	
  21	
  Products/Ar:cles	
  

² 	
  TC	
  /Amended	
  TC	
  
² 	
  STC	
  
² 	
  PMA	
  
² 	
  TSO	
  
² 	
  Repairs	
  /Altera:ons	
  

•  Designee	
  &	
  Organiza:onal	
  Oversight	
  
Ø DERT,	
  DERY,	
  RS-­‐DER	
  
Ø ODA	
  /TC/STC/TSO/PMA	
  &	
  MR	
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FAA	
  FSDO	
  
•  Maintenance	
  Aspects	
  

Ø Repairs	
  
Ø Altera:ons	
  
Ø Rebuilds	
  
Ø Overhauls	
  

•  Airworthiness	
  Rules	
  
Ø FAR	
  65	
  –	
  Repairmen/Mechanics/Inspec:on	
  Authoriza:on	
  
Ø FAR	
  43	
  –	
  Performance	
  Rules	
  
Ø FAR	
  145	
  –	
  Repair	
  Sta:ons	
  /	
  ODA	
  MR	
  
Ø FAR	
  121,	
  125,	
  129,	
  135	
  operators	
  
Ø ODA	
  MR	
  Oversight	
  &	
  DART	
  Designees	
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FAA	
  MIDO	
  

•  New	
  Manufacturing	
  &	
  Conformity	
  Inspec:ons	
  Aspects	
  
Ø Oversight	
  of	
  Produc:on	
  Approval	
  Holders	
  [PAH]	
  	
  

² 	
  TC	
  Holders	
  
² 	
  PC	
  Holders	
  
² 	
  PMA	
  PAH	
  
² 	
  TSO	
  PAH	
  

•  Oversight	
  &	
  Designees	
  
Ø  ODA	
  TC/PC/PMA/TSO,	
  &	
  DARF/DMIR	
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Basic	
  Regulatory	
  Framework	
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New	
  Aircrae	
  

TC	
  

•  ACO	
  approves	
  design	
  data	
  showing	
  compliance	
  to	
  FAA	
  
requirements	
  (i.e.,	
  Part	
  21,	
  and	
  23,	
  or	
  25,	
  27,	
  29	
  etc)	
  	
  

	
  
Aircrae	
  

Produc:on	
  
System	
  

•  MIDO	
  approves	
  the	
  Fabrica:on	
  Inspec:on	
  System	
  to	
  
ensure	
  manufacturing	
  compliance	
  to	
  approved	
  design	
  data	
  

Con:nued	
  
Airworthiness	
  

•  FSDO	
  ensures	
  Instruc:ons	
  for	
  Con:nued	
  Airworthiness	
  
(ICA)	
  are	
  properly	
  implemented	
  and	
  executed	
  (e.g.,	
  
SRM’s;	
  ,	
  SB,	
  AMM,	
  ESM,	
  CMM’s)	
  

Alternate	
  Means	
  of	
  Compliance	
  14	
  CFR	
  Part	
  39	
  	
  (AMOC)	
  can	
  be	
  used,	
  BUT,	
  
must	
  meet	
  the	
  FAA	
  mandated	
  AD	
  requirements	
  or	
  show	
  ELOS.	
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FAA	
  Delega:on	
  &	
  Oversight	
  	
  Summary	
  

Areas	
   MIDO	
   ACO	
   FSDO	
   AEG	
  

DER	
  Approval	
   X	
   X	
   X	
   *	
  

TC/OEM	
  Repairs	
   X	
   X	
   X	
  

PMA/TSO/TC	
  
Parts	
  

X	
   X	
   X*	
  

PAH	
  Altera:ons	
   X	
   X	
   *	
  

New	
  AWL	
   X	
   X	
   X	
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Repairs,	
  whether	
  OEM	
  or	
  DER	
  Approved,	
  are	
  dictated	
  by	
  the	
  
same	
  regula:ons	
  &	
  branches	
  of	
  the	
  FAA	
  [ACO/FSDO/AEG]	
  

New	
  Spares,	
  whether	
  OEM	
  or	
  PMA,	
  are	
  dictated	
  by	
  the	
  same	
  
regula:ons	
  &	
  branches	
  of	
  the	
  FAA	
  [ACO/MIDO/AEG]	
  

* May be req’d 

Why	
  are	
  DER	
  Repairs	
  of	
  Interest?	
  

•  Improved	
  part	
  availability	
  
•  Lower	
  Part	
  Replacement	
  cost	
  
•  Using	
  service	
  experience,	
  design	
  
improvements	
  can	
  be	
  implemented	
  to	
  
improve	
  part	
  performance	
  (e.g.,	
  reliability,	
  
weight	
  reduc:on)	
  

•  On	
  Wing	
  Service	
  is	
  extended	
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Avoid	
  scrapping	
  hard	
  to	
  replace	
  
and/or	
  expensive	
  parts	
  



2/18/12 

11 

DER	
  Repair	
  –	
  V2500	
  Duc:ng	
  

•  Typical	
  defects:	
  
–  Chafing,	
  Dents,	
  Cracking	
  

•  Problem:	
  
–  CMM	
  has	
  limited	
  repairs	
  
–  Ducts	
  are	
  $25K-­‐$90K	
  to	
  replace	
  
and	
  have	
  long	
  lead	
  :mes	
  

•  Solu:on:	
  	
  
–  FAA	
  DER	
  Approved	
  Repair	
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Engine Anti-Ice & Starter Ducts 
Courtesy Exotic Metals 

Duct	
  DER	
  Approval	
  Process	
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• Sec:on	
  replacement	
  
• Dent	
  removal	
  
• Weld	
  repair	
  

Create	
  Repair	
  Plan	
  

• 25.301	
  [Loads];	
  25.303	
  [Factor	
  of	
  Safety];	
  
25.305	
  [Strength];	
  25.307	
  [Structure]	
  and	
  
others…	
  

Iden:fy	
  Applicable	
  Part	
  Design	
  Chapters	
  

• 	
  Stress	
  Analysis	
  
• 	
  Weld	
  samples	
  &	
  Elonga:on	
  Tes:ng	
  
• 	
  Compara:ve	
  Analyses	
  
• 	
  Inspec:on	
  criteria	
  (weld	
  x-­‐ray)	
  

Substan:ate	
  Proposed	
  Repair	
  	
  

• Use	
  exis:ng	
  CMM	
  
Need	
  for	
  Supplemental	
  ICA/AWL?	
  

Submihed	
  to	
  
FAA	
  (DER	
  &	
  
RS-­‐DER)	
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FAA	
  Approved	
  Data	
  

©	
  DERS	
  GROUP	
  SVC	
  LLC	
   23	
  

8110-3 Form 

The	
  repair	
  is	
  now	
  approved	
  and	
  shown	
  to	
  be	
  as	
  
good	
  as	
  or	
  beher	
  than	
  the	
  original	
  TC	
  product	
  

DER	
  Repair	
  -­‐	
  Exhaust	
  Cone	
  
•  Typical	
  defects:	
  

–  Cracking	
  in	
  perforated	
  outer	
  skin	
  
•  Problem:	
  

–  CMM	
  has	
  limited	
  repairs	
  
–  Cracking	
  re-­‐occurs	
  aeer	
  short	
  :me	
  
in	
  service	
  

–  Cones	
  are	
  >$100K	
  to	
  replace	
  
•  Solu:on:	
  	
  

–  FAA	
  DER	
  Approved	
  Repair	
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V2500/A5 Engine Exhaust Cone 
Courtesy Exotic Metals 
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DER	
  Approval	
  Process	
  

•  Essen:ally	
  the	
  same	
  as	
  for	
  the	
  duct	
  example	
  

•  In	
  this	
  case	
  design	
  improvements	
  were	
  made	
  
to	
  address	
  service	
  difficul:es	
  (frequent	
  
removals	
  due	
  to	
  cracking)	
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Repair	
  
Plan	
  	
  

Part	
  AW	
  
Assess	
   Substan:ate	
   ICA	
   Obtain	
  

8110-­‐3	
  

V2500	
  Exhaust	
  Cone	
  Repair	
  
•  Primary	
  cracking	
  source	
  
eliminated–improved	
  durability	
  

•  Weight	
  savings	
  of	
  1.5lbs	
  per	
  
engine	
  

•  40	
  to	
  80%	
  reduc:on	
  in	
  repair	
  
or	
  replacement	
  cost	
  

•  Lead	
  :me	
  cut	
  by	
  >	
  50%	
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Great	
  example	
  of	
  how	
  a	
  DER	
  repair	
  can	
  not	
  
only	
  reduce	
  repair	
  cost	
  and	
  TAT,	
  but	
  also	
  
improve	
  the	
  product	
  performance!	
  

Courtesy Exotic Metals 
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DEVELOPING A NON-BOOK REPAIR 

FAA	
  
APPROVAL	
  

Exis:ng	
  
OEM	
  

Instruc:ons	
  

Similar	
  
Designs	
  

Test	
  &	
  
Analysis	
  

	
  

Industry	
  
Stds	
   Path to FAA APPROVAL 

 

Modification Process Flow 

Departure	
  
Defined	
  

AlternaAves	
  
SubstanAated	
  

Process	
  Verified	
  ModificaAon	
  
Performed	
  

ArAcle	
  Restored	
  
to	
  an	
  approved	
  

condiAon	
   FAA 
APPROVAL 
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NON-BOOK REPAIRS – An Example 

Our Situation is: 
 
1.  We have a combustor which we have used existing ESM repair 
procedure ATA 72-31-12 011 [Repair 011 “Weld cracked cooling 
holes, blend, re-drill, FPI, re-flow, Pass/Fail. [limits are no adjacent 
holes can have more than ten (10) connections without one hole 
interruption that ends the linkage of the crack. You may have up to 
210 degrees around one (1) fuel nozzle of total repaired crack length. 
You may have up to thirteen (13) of twenty six (26) repaired nozzles. 
[Air flow must be met after all holes are repaired and re-drilled per 
airflow standard AFS13542-01. 

2. Repeated attempts of this repair have proven unsuccessful, and 
warranty claims by end user and TAT are negative. 

3. What shall we do? 
A.   OEM has been notified and they have no adequate response. 
B.   Develop a DER repair alternative. 

Example of a DER Alternative Repair with a 
Locally Mfg Part – Non-Book Repair 

A Non-book repair of a Combustor  

1.  A Nozzle SPAD is locally produced, 
by the repair facility. 

2.  The damaged area is cut out 

3.  The new SPAD is welded in place 

4.  The SPAD & weld is blended 

5.  The weld repair is NDT Inspected 

6.  The new SPAD is laser drilled for 
air cooling holes. 

7.  The Combustor dome is air flowed 
and re-inspected to OEM Stds. 

8.  Repair data is FAA DER approved, 
in accordance to AC 43-18 Chg 1 SPAD REPAIR 
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NON-Book DER Repairs - Continued 

•  Flange Replacement &  Guide Fin Replacement APU exist vent duct 

BEFORE 

Missing Spar detail 

Fab by Maintenance  
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What Rules Apply to 
MRP’s? 

Much depends on WHO is accomplishing the Modification 
Replacement Part tasks! 

•  Repair Stations: 14 CFR Part(s) 43.13, CFR Part(s) 21.303, 
21.8, and the specific product design rules [i.e. Part 25, Part 
33 etc.], Order(s) 8110.4C, 8110.42C, 8110.37E, 8900.1, 
8100.13, 8110.54, AC 33.2b,AC 43 –18 Chg 1, AC 33 -9 
Repair, AC 23.1309-1C, AC 25.1309-1A, AC 25.571, AC 
33.75-1, AC 20-62D, & AC 120-77] 
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What is the Status of DER acceptance 
in EASA member states 
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FAA & EASA RECIPROCAL AGRREMENT 
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REPAIR ACCEPTANCE BY EASA & FAA 
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EASA & FAA AGREEMENT SUMMARY 
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Summary	
  

•  Benefits	
  of	
  DER	
  Approved	
  Repairs	
  
– Oeen	
  deliver	
  benefit	
  of	
  reduced	
  maintenance	
  costs	
  
– Many	
  :mes	
  improve	
  availability	
  of	
  parts,	
  geyng	
  
your	
  aircrae	
  back	
  into	
  revenue	
  sooner	
  

– Offer	
  the	
  poten:al	
  for	
  design	
  improvements	
  that	
  
enhance	
  aircrae	
  u:liza:on	
  and	
  lower	
  opera:ng	
  
cost	
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