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Comment
Comment CoTnment is
san substanti EASA
Comment summary Suggested resolution observation ve oris an dcomment EASA response
i orisa . . isposition
NR Author Sectlf?gné::ble, Page suggestion* °bli‘it'°“ P
. . . - Requirements provided in the SC E-19 are deemed to be
. Changes of requirmentens comparing serial hybrid with parallel . - .
1 Jonas Biittner - - . . Yes Noted technology agnostic. Specific Means of Compliance may however
hybrid propulsion? . . . .
be proposed for a kind a hybrid propulsion architecture.
EHPS.390 Electrical Wiring and Interconnect System (EWIS) —
The EWIS must be designed and installed such that :
1. It is suitable for the electrical loads, mechanical loads
and the environmental conditions expected in the application
(temperature, humidity, icing, EMI/HIRF/Lightning, sand/dust,
exposure to fluids)
2. It provides physical separation and electrical isolation in
the wiring consistent with the system redundancy/safety
objectives and accessibility for maintenance
3. It minimizes mechanical strain, potential for
abrasion/chafing or other mechanical damage. and allows for Partially N
2 FAA DK Add EHPS.390 20 reasonable deformation and stretching without failure Yes accepted The proposed wording is covered by EHPS.370 (a).
4, EWIS components are labeled or otherwise identified to
facilitate identification of the EWIS components and their
design limitations, if any.
5. EWIS design minimizes potential for fire and smoke in
the installed environment with potential exposure to
flammable fluids/vapors and hot ambients
Electrical bonding provides an electrical return path capable of
carrying both normal and fault currents without creating a
shock hazard or damage to the EWIS components, other
airplane system components, or structure.
It is inappropriate to demand DO-178 for the power controller, but
for no other elements of the powertrain. E.g. what good is DO-178 Two-step proposal: a) Introduce proportionality for Gliders and
software, if a cockpit indicator errorously displays data received LSA, introduce design assurance (DO-178) for CS-23 and up. b) The following intended aircraft applications have been removed
3 Pipistrel All All from the "perfect" controller? Further - DO-178 for powered gliders | resolve the disconnect of having design assurance on certain Yes Accepted from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
(CS-22) has never been demanded before and is not in line with CS- | elements of the powertrain (e.g. power controller) but not UAS.
22 Subpart H, where engines can be approved with less rigor than others (e.g. indication means).
CS-E (Far-33).
The two SC are independant.
What is the link between EHPS-SC and VTOL-SC? The SCE-19is a transveral SC addressing any kind of
The Boeing electrlc/hybrlfi propuls.lon syst.em for any A/C. .
4 All . No yes Noted For example, if an applicant wishes to certify a VTOL A/C with the
Company It would be recommended to have some type of explanation of the . . . . .
link between this two SCs. electric propulsion system included in the A/C Type Design, the
certification basis of the A/C would consist of at least the SC VTOL
and the SC E-19 EHPS.
DO-160 EMC effects is just covering electrical systems up to Dedicated working groups in several standardisation bodies are
AMC Associated AMC should at least cover CS-E 80 (equipment) and its 270V dc, max 320V, surge voltage 425V. EHPS systems of . . .
5 Rolls-Royce 25 Lo . > — Yes No Accepted currently working on the topic. The results of these WG is
EHPS.330(d) AMC and the use of DO-160 significantly higher voltage require a new test definition .
. intended to be used as a MoC.
concerning EMC.
The EHPS might contain much more Critical components than
the classic CS-E 850. There are other rotating components . . " N . . .
6 Rolls-Royce AMC EHPS.80 25 ...Associated AMC should at least cover CS-E 850... such as generator, e-Motor, and elements critical in respect of Yes No Accepted That |s_why itis stated "at least". Guidance will be be provided
propeller loss (reduction gearbox front housing), or loss of accordingly.
integrity (single load path brackets), or electric shock etc.
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7 Rolls-Royce AMC pi;agraph 25 Repeated words "Fuel Contamination" Remove repeated words Yes No Accepted Corrected.
(include EHPS.350(e)).
If the "Essentially Single Fault Tolerant" criteria (of CS-E 50(c)(2))
are included for piston or turbine engines, and the EHPS forms part
of the functional mainline thrust §haft bgtween one or r‘rTore. energy | A 4d section EHPS.350(e)(4):
sources and one or more propulsion devices, then the criteria !
If the EHPS controls an amount of thrust on a passenger-
should apply also to the EHPS control system. . . . . " : : "
. . . carrying airframe equivalent to either: CS-E 50(c)(2) states "essentially single fault tolerant". The term
This has a substantial effect on the architecture of the EHPS control . . . . . L .
. S . (i) At least 50% of total airframe thrust in a centralised essentially in itself removes the complusory aspect of the single
system. Could the airframe afford to lose a significant proportion . e L .
. . . position, such that "insufficient total thrust" should be fault tolerant.
of thrust from a single failure of its EHPS control system, many of . . . . .
. . . considered; or The SC E-19 is an objective based SC. As such, it is not the intent to
which (failures) could cause loss of one engine's worth of thrust? If . . . . . . .
o . (i) At least 50% of the equivalent engine thrust in a impose a design solution.
not, the criteria should be compulsory in the same way as CS-E . e " . " .
. . . . decentralised position, such that "asymmetric thrust" should However, the mentioned examples are fully relevant and should
50(c)(2) is for one engine, leading to redundancy in the system such . . I
. . . . be considered; . be looked at during the certification process.
AMC paragraph that, in full-up dispatch, No Single Failure of the EHPS control " . . W Partially .
8 Rolls-Royce 25 . then the "Essentially Single Fault Tolerant" criteria of CS-E Yes Yes The top/down approach of the safety assessment as proposed in
19 system shall cause Loss of Thrust Control equivalent to 10% of the accepted .
. . . . 50(c)(2) shall be met and demonstrated for the EHPS control EHPS.80, starting from an A/C FHA should lead to a safety
total (centralised propulsion device) or 10% on one side . . .
. . . . . system. requirement at EHPS level that is adapted to the intended A/C
(decentralised propulsion devices, depending on turning moment). . -
. o If the amount of thrust controlled by the EHPS is less than 50% application.
If one EHPS controlled more than the equivalent of one engine's . . . . L . T
. . of total airframe thrust in a centralised position and less than Safety and reliability requirements should be distinguished.
worth of thrust, this would put more eggs in one EHPS basket than . . . . . o . .
. . . . . 50% of the equivalent engine thrust in a decentralised position, Reliability requirements may not be related to the certification of
there were with the equivalent discrete engines, raising the EHPS . - - " . . .
. . . . such that the risks of both "insufficient total thrust" and an aircraft but more related to operational requirements (For
failure risk level beyond that of the equivalent engine control " . R S .
. . . asymmetric thrust" can both be shown to be insignificant example an A/C availability of 99.5%).
system. All the more reason to mandate equivalence in Essential . . L
. . . from all single EHPS control system failures, then the criteria
Single Fault Tolerance. This is more important for passenger- . "
. . remain as an AMC to EHPS.80.
carrying aircraft because Loss of Thrust Control could have an
immediate effect on passengers, assuming that any airframe may
be able to regain control prior to landing, following a significant
LOTC from the EHPS control system failure.
Associated "The Means of Compliance will be based on existing material: CS-E,
Interpretative CS-22 Subpart H..." is ambiguous. If a gas turbine based generatoris | No suggestion, as the intention/objective is not well The intention of this paragraph is to explain that the existing
9 Rolls-Royce . 25 . . . . Yes No Noted . .
Material / Means used, does it mean that the gas turbine engine (that drives the understood. material may be used to show compliance to the SC E-19.
of Compliance generator) is expected to comply with CS-E?
Associated "EHPS.80 (c): Associated AMC should at least cover CS-E 850
Int tati C F d Turbine Shafts), AMC CS-E 850 and th N ti the intenti bjective i t well . . .
10 Rolls-Royce n er.pre ative 25 ( ompressor, "an an urA ine Shafts), . and the . o suggestion, as the intention/objective is not we Yes No Noted Yes, if a shaft is part of the propulsion system.
Material / Means associated CM". Would this also apply to all electric platforms, with | understood.
of Compliance no gas turbine engine as a source of power?
Airbus propose to updated § 2. of the Associated Interpretative
Associated Material / Means Of Compliance section as follows (new
Interpretative The list of existing material quoted in paragraph 2 should include CS | proposed text shown in underlined italic font):
1 AIRBUS Material / Means 25 23, CS 25,CS 27 and CS 29 2. The Means of Compliance will be based on existing material: No ves Accepted Other CS could be used.
Of Compliance CS-E, CS-22 Subpart H, CS 23, CS 25, CS 27, CS 29, ASTM F3338-
18, existing Special Conditions...
Language unclear. Interpetive Material and AMCs are EASA
Associated documents. Actual "Means of Compliance" is owned by applicant.
Interpretive The first two points seem reasonably clear on this. However, Clarfy intent. For example, should some refences to "AMC" be . .
12 Rolls-R 25 Y N Al ted "A ted AMC" laced by "The M fC | ",
oflsRoyce Material / Means multiple "EHPS.xxx: Associated AMC should at least cover CS-E yyy" | to "Proposed MoC" or similar. & ° ceepte ssoclate replaced by “1he Vieans of Lompliance
of Compliance are confusing. Are they supposed to mean that the applicant's
proposed MoC for EHPS.xxx should consider the AMC for CS-E yyy ?
L L
13 anggnﬁg::altlon Associated... 25 Grammar “Contaminated fuel” double in note 13. Yes Accepted Corrected.
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Partially The term "installed" covers EHPS.370 (a) associated to EHPS.80
14 Airbus DS Contents Missing Dedicated paragraph for Electrical Bonding (CS-E 135) Consider add missing paragraph Yes No accepted (Hazardous EHPS effect adresses the risk of human injury).
Specific guidance will be provided in Means Of Compliance.
(except CS-25 aircrafts)
Should be qualified that it’s unmanned aircraft carrying people.
15 FAA DM EHPS.10 Otherwise, would all hazards below and related requirements Clarification Yes Accepted EHPS.15 "'hazardous EHPS effect" has been modified accordingly
apply? l.e concentration of toxic products, electrocution of crew,
etc.
16 FAA PH EHPS.10 Sefc_ept_ €525 aircrafts) L Delete the “s” Yes Accepted Corrected.
s” in aircraft should be eliminated
Paragraph 5.
“...interface aspects between rotors and/or propellers...”
17 FAA D) EHPS.10 ;?j;i,,sf:;::: ::tzr:ile?otﬁhil]:ﬁlfsn::zle‘fs:g??harfzsgsaind Yes Noted This paragraph has been deleted as judged not necessary.
integral part of the EHPS. This statement seems to be referring to
an external rotor as on a helicopter.
EHPS.10 is stating, that SC-EHPS is applicable for EHPS and the This paragraph has been deleted as judged not necessary.
interface to rotors and/or propellers. However, in EHPS.240 it is Rotors identified in EHPS.240 are to be understood as any rotating
directly addressing rotor design. On the other hand, applicability to element in an EHPS (rotor in an electric machine, of a compressor,
18 Volocopter EHPS.10 propellers is explicitly excluded and reference to CS-P is given. Yes Accepted a turbine, a fan...) that may release high energy debris in case of
Volocopter wants to better understand the scope of SC-EHPS and burst.
the potential boundary to rotors and/or propellers as well as Propeller are indeed excluded from the EHPS as being covered by
differentiation to be considered between rotors and propellers. CS-P.
The SC is applicable to all aircraft, regardless of the type
L certification basis. Many sections refer to the safety objectives of L The following intended aircraft applications have been removed
19 Lange Aviation EHPS.10 this basis or the intended aircraft application. But these objectives Saf.ety ObJeCFIYeS (aT]d other.refergr}ces to CS.) sho.uld be Yes Accepted from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
GmbH ) . defined explicitely, if not or insufficiently defined in the CS.
are not defined for all CS, e.g. CS-22. Therefore those sections are UAS.
void from the beginning.
The SC states that CS-25 is excluded only due to lack of emission
requirements. It is reasonable to apply the same SC to e.g. CS-22
and CS-23, due to the similar scope and extent of the basic CS. But
Lange Aviation in comparison CS-25 goes into much more detail due to higher risk The scope of the SC should be limited to certain CS, which are The following intended aircraft applications have been removed
20 GmbH EHPS.10 and complexity involved typically. It is therefore questionable if a similar in scope and level of detail. A more thorough and Yes Accepted from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
common SC should be established. This might either be too cursory | detailed SC could be derived for CS-25. UAS.
to provide effective guidance, too detailed for other applications, or
feature many exemptions and distinctions according to the CS
involved.
Exclusion of CS-25 aircrafts based only on emissions omits the
opportunity for the other principles to apply for the purpose of
glztti::rlr:‘sl.ng safe propulsion system architectures for future Consider the scope and whether the principles could be
21 Rolls-Royce EHPS.10 . " - . applied to potential EHPS of CS-25 aircraft whilst excluding the Yes No Accepted The scope has been modified accordingly.
Suggest rewording to say: "The emissions requirements of CS-25 . .
aircrafts are excluded at this stage because they are not yet defined emissions item.
for EHPS.", then refer to specific parts or regulations of CS-25 and
CS-E for those exclusions as required.
Fully supportive of the need to integrate the propulsion system
into the aircraft. This requirements shall be equivalent to
Additional certification requirements beyond this Special Condition | section CS-E 20
2 SAERAN EHPS.10 need to k_)e satisfied at the aircraft Ievel.in order to safely integra_te Propose to reirftegrate initial wording : “This Special Condition Yes No Not This paragraph has been deleted as judged not necessary.
an EHPS into a manned or unmanned aircraft and these are outside | addresses the interface aspects between rotors and/or accepted
of the scope of this Special Condition. propellers and the need to consider the integration of the
Electrical Propulsion Unit into the manned or unmanned
aircraft.”
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J. Jézégou
ISAE-SUPAERO

EHPS.10

EASA-SC E-19 Electric / Hybrid Propulsion System - Comment Response Document

The wording “power for fligt” (“... which is used to provide or
produce lift/thrust/power for flight”, “...that are not used to
produce lift/thrust/power in flight”) and the EHPS definition in
EHPS.15 give the impression that overlaps between EHPS and
powerplant system (in aircraft CS) or electrical power generation (in
aircraft CS) or APU are possible, eventually leading to not clearly-
defined interfaces between various systems and applicants (e.g.
EHPS vs. CS23.2430-Powerplant installation, energy storage and

distribution systems)

Observation

No

Accepted

This is the intent of the various paragraphs where reference is
made to the Type-Certification basis of the intended aircraft
application. (example of EHPS.370 (a))

24

Airbus
Helicopters

EHPS.10

“(except CS-25 aircrafts)”

“Propellers are also outside the scope of this Special Conditions as
the certification specifications for propellers are provided in CS-P. “
Propeller excluded is in contradiction with Lift/thurst unit definition
given during discussion related to SC-VTOL:

6. Lift/thrust unit

A lift/thrust is considered to be any engine or motor that directly
contributes to providing lift or thrust and includes its controller, the
connected effector (e.g. rotor, propeller, fan) and any related
actuators (e.g. pitch change, tilting, vectoring).

7. Lift/thrust system

The Lift/thrust system is composed of; the lift/thrust units, their
related energy supply and energy management system.

Clarify the definition

Yes

No

Noted

No contradiction ha sbeen observed as the SC E-19 is not limited
to VTOL aircrafts.

Propellers are "products" as defined by the Basic Regulation. CS-P
defines the certification requirements for those products.

For the rotors, the certification requirements are provided in the
CS of the intended aircraft application. For example, in a VTOL, the
SC VTOL provides the certification requirements for the rotors.
Fans are covered by the SC E-19 (as part of an engine).

25

The Boeing
Company

EHPS.10

“EHPS.10 Scope

This Special Condition addresses the interface aspects between
rotors and/or propellers and the conditions for installation of the
Electrical Propulsion Unit into a manned or unmanned aircraft.”
We ask EASA to consider whether an error was made using the
term “Electrical Propulsion Unit” here and to clearly define terms
used in this document to avoid confusion and misinterpretation.
Additionally, we suggest using the term “electric” in lieu of
“electrical” in this application for consistency with other uses.
Section EHPS.15 Terminology, defines Electric / Hybrid Propulsion
System (EHPS), however 'Electrical Propulsion Unit' is not defined.

We ask EASA to either replace “Electrical Propulsion Unit” with
“Electric / Hybrid

Propulsion System” here or provide clear definitions in order to
better understand

the scope and prevent misinterpretation. For example: where
is 'Electrical

Propulsion Unit' defined in this document? Is ‘Electrical
Propulsion Unit’ clearly

understood or is there a standard definition in a different
document?

We recommend adding this definition to section EHPS.15.

no

yes

Accepted

This paragraph has been deleted as judged not necessary.

26

The Boeing
Company

EHPS.10

EHPS.10 SCOPE:

This should consistent with other SC which uses applicability.

EHPS.10 Applicability:

no

yes

Accepted

Corrected.

27

The Boeing
Company

EHPS.10

EHPS.10 Scope

This Special Condition is applicable to any Electric / Hybrid
Propulsion System, so called hereafter EHPS, which is used to
provide or produce lift/thrust/power for flight in any manned and
unmanned aircraft (except CS-25 aircrafts), both during normal and
emergency operations.

Electric or hybrid-electric propulsion aircraft to varying degrees will
use electric machinery and gas powerplants driving rotors and/or
propellers to provide both flight control and propulsion. This will be
most common in highly distributed propulsion architectures using
electric machinery directly driving rotors and/or propellers. We
accept using the label “Propulsion” in EHPS, but it is important to
recognize and clearly define that this system does not necessarily
have the same functions as a traditional gas powerplant driven
aircraft where the gas powerplant substantially just provides
thrust/power/lift. The simplest example is an eVTOL aircraft where
in many cases the lift rotors are the primary flight control effector.

This Special Condition is applicable to any Electric / Hybrid
Propulsion System, so called hereafter EHPS, which is used to
provide or produce lift/thrust/power, or potentially flight
control, for flight in any manned and unmanned aircraft
(except CS-25 aircrafts), both during normal and emergency
operations.

no

yes

Partially
accepted

Flight control computers are outside the scope of this SC.

The terminology "Propulsion System" is a reference to the Basic
Regulation (EU) 2018/1139 definition.

It is intended that the new functions in which an EHPS is involved
will be addressed via the top/down safety assessment approach.
For example, on a VTOL A/C, the EHPS control system is intended
to control the engine speeds according to a speed law that will be
defined by the Flight control computer(s).

* X
* *
* *
* *
ok
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An alternative would be to use the term “Elecrtric / Hybrid Power
System” instead and then define it as providing thrust/power/lift
and potentially other functions such as flight control.
" . . N . This is already covered by EHPS.30.
28 TCCA EHPS.10 Each ERPS Irlstallatl.on Manual will doFumen'F the |Imltat'I0n'S " Suggest to add text, if needed Partially The scope of the SC E-19 i snow limited to case where the
required for integration into each particular aircraft application. accepted . . N
intended aircraft application is known.
Second paragraph states: “This Special Condition is applicable to Can an explanation be added as to what is meant by the
29 TCCA EHPS.10 any Electric / Hybrid Propulsion System without any power range applicability being limited to “System without any power range Noted Sentence has been deleted.
limitations.” limitations
Given the varying degrees of electrification, it is possible that a new
gas turbine engine design (for which the existing Part 33 rules The SC EHPS can be used to certify a turbogenerator based on a
would be adequate) could be certified using the EHPS rules because CS-E engine. The resulting safety level will be adapted to the
of the addition of electric propulsion components. For example: a . intended aircraft application.
e S ) . - A he A , SC-EHP . . .
traditional turboprop engine is outfitted with an additional > dgemed approprlat.e bYt © gency ¢ S may be It is not the intent of EASA to apply systematically the SC EHPS to
enerator supplying partial power to other electrically driven props applied to systems which interface with CS-E or CS-P products, any electric/hybrid propulsion system. If an applicant is willing to
30 TCCA EHPS.10 § Or SUPPTINg partial powe v PTOPS. | ot in conjunction with CS-E standards. The EHPS TCDS and Noted Y ybrid prop ystem. PP g
The entire system could be certified under SC-EHPS. The concern is . . . oo make use of CS-E complemented with an additional Special
. . I&OM would require the installation of the specified . - . - -
that a subsystem of an EHPS that is essentially a CS-E product may - . . Condition, this can be possible and compatible with Part 21
. . . . . . certificated product, in accordance with EHPS.30. )
result in a higher level for safety if CS-E is applied. It is understood requirements.
that the issue is design specific, but the Authorities should be Specific guidance will be provided in a Certification Memorandum
prepared for EHPS designs which incorporate new models of to part 21 regarding the ways to certify an EHPS.
existing CS-E engines.
The intent of the SC E-19 is to provide technical requirements for
Is this an 'open door' for DOAs to specify their system 'scope’ for an ?::Sgi’ cl)tf I: Eg;genl;tentlon of the SC E-19 to fix the scope of
Vertical EHPS? Diffi t DOA includ lud i t withi Ast definiti f th id both EASA and . ) e S
31 ertica EHPS.10 (Scope) . eren .S may inciude or exc. uae equuf)men .Wl " Stronger definftion of the scope may aid o an Yes Noted For the time being, EASA is willing to offer flexibility in order to
Aerospace this EHPS system which could lead to a divergence in achieved DOAs. . .
safety (e.g. Batteries) enable innovation.
yies. ’ Specific guidance will be provided in a Certification Memorandum
to part 21 regarding the ways to certify an EHPS.
The intent of the SC E-19 is to provide technical requirements for
an EHPS. It is not the intention of the SC E-19 to fix the scope of
It is not clear whether the SCis intented for an Aircraft-TC applicant | Applicability of SC could be stated more clearly and explicitly. the DOA of a company.
32 Flying Whales | EHPS.10 EHPS.11 or EHPS—TC applicant? Can we use this SC to obtain a TC for EHPS The possibility of certifying an EHPS component with an ETSO Yes No Noted For the time being, EASA is willing to offer flexibility in order to
or only to be considred as a subpart to the Aircraft CS? could be clarified. enable innovation.
Specific guidance will be provided in a Certification Memorandum
to part 21 regarding the ways to certify an EHPS.
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FARADAY Propellers are outside the scope of this Special Conditions. What P!tCh Control System could be part of the ap.pllcablllty._To be
33 EHPS.10 Scope . Yes No Noted discussed on a case by case as for today during an engine
aerospace about pitch control systems ? .
certification.
FARADAY P Il tside th f this Special Conditions. What L . . . .
34 EHPS.10 Scope ropefiers are outside the scope ot this special Londitions a Yes No Noted The same applicability as for piston and turbine engines applies.
aerospace about belt reducers or gearboxes ?
The texF This Spema! Condition is applicable t.o z.any.EIechr.lc / Hybrid Suggested text:
Propulsion System without any power range limitations" is
confusing and requires clarification. The range of an all electric ) . S . ) . Partiall
35 Rolls-Royce EHPS.10 Scope . us! g . qul eatt . & I This Special Condition is applicable to any Electric / Hybrid Yes No 1ty The sentence has been removed
aircaft will differ from current operating range standards. The scope . s - f accepted
. . . . Propulsion System. Limitations with respect to operating range
should clarify that operating range considerations are not part of . . . "
. . s are not in scope of this special condition.
this specical condition.
The scope of the special conditions does not explicitly mention that | Please clarify if the SC E-19 scope is also for issuance of EHPS Both cases are identified in the SC E-19.
36 Rolls-Royce EHPS.10 Scope the certification requirements provided are for the issuance of the type certificate (as mentioned in EHPS.30) or the EHPS need to Yes No Accepted Specific guidance will be provided in a Certification Memorandum
type certificate be certified under A/C TC. to part 21 regarding the ways to certify an EHPS.
A definition of an Integrated Propeller/Fan should be added to
EHPS.15 Terminology: Any rotating device that has blades,
shrouded or unschrouded, which is part of the EHPS and which
It seems to be implicitly assumed that shaft power would be is used to convert shaft power into thrust or lift for the aircraft. .
. . . . The propeller (shrouded or unschrouded) is out of the scope of
converted to thrust using a propeller, for which CS-P provides the The requirements of CS-P shall apply, even though an the SC E-19 as covered by CS-P
airworthiness requirements. It is not clear how fans or ducted fans Integrated Propeller/Fan would not be type certificated to CS- Partially v o - .
37 Rolls-Royce EHPS.10 Scope . . . . . Yes No Fans are part of the propulsion system: this is the same logic as for
need to be treated, and when a rotating propulsive assembly is a P, but as part of the EHPS. An applicant may apply for relief accepted turbine engines
ducted fan or a shrouded propeller. It should be recognised that when agreeing the acceptable means of compliance to EHPS if gines. . .
. ) Open rotor are not considered at this stage for EHPS.
shrouded propellers/fans may be part of the EHPS. the integrated propeller/fan design has features that
inherently exclude characterisitics which are subject to CS-P
requirements.
Definition of the thrust need to be added.
For consistency, we ecommand a different wording. EHPS cannot Amend f|r.st paragr.aph ‘This SpeC|aI Condition is applicable to . . .
. . any Electric / Hybrid Propulsion System, so called hereafter Not Fans are considered as being part of the scope. Therefore lift or
38 VOLTAERO EHPS.10 Scope produce lift or thrust alone; it needs to be connected to a propeller, EHPS. which is used to ) roduce power YES NO accepted thrust is applicable to EHPS
fan or rotorcraft blades. ey e o £l P P P PP '
Delete paragraph “Electric / Hybrid Propulsion Systems that
are not used to produce lift/thrust/power in flight are outside . .
Applicability should be extended to wheels electrical motors. We do | of the scope of this Special Condition. As an example, electric Not Wheels electric motors do not ensure the same function as an
39 VOLTAERO EHPS.10 Scope PP v ’ P . P L - Pe, . YES NO EHPS. They should be cosnidered as part of the landing gear
not understand why they are excluded. motors that drive wheels for taxiing or electric motors for air accepted svstem
conditioning systems are outside of the scope of this Special ¥ ’
Condition.”
This Special Condition follows the “one-size-fits-all” approach,
which has put unnecessary burden upon design- and production- Exempt CS-22 products:
organisations of GA-aircraft for years. In the course of the EASA “This Special Condition is applicable to any Electric / Hybrid
initiative GA-Roadmap this approach was realized to be contra- Propulsion System, so called hereafter EHPS, which is used to
productive. provide or produce lift/thrust/power for flight in any manned
This document conflicts with at least four out of six strategic and unmanned aircraft (except CS22 and CS-25 aircrafts), both
oSsTIV principles that were set up by EASA in the GA-Roadmap: during normal and emergency operations. The following intended aircraft applications have been removed
40 Michael EHPS.10 Scope One size does not fit all CS-25 aircrafts are excluded at this stage because emissions Accepted from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Greiner Instead, this SC covers all manned and unmanned aircraft (at this requirements are not yet defined for EHPS. UAS.
stage except CS-25) CS-22 aircraft are excluded because one size does not fit all.
Adopt a risk-based approach. Concerning Electric Propulsion there is already an existing
Although the safety assessment is supposed to lead to Special Condition SC E-01 for CS-22/LSA products. Concerning
proportionality, it is questionable to me, if the effect is really felt by | Hybrid Propulsion a proportional Special Condition has still to
the designers. This document covers all objectives that potentially be defined.”
could lead to a CS-25 certification (not at this stage, but for a
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different reason). Now the first task to the designer is to discuss
away everything that is not applicable to a powered sailplane. As SC
E-19 could also be applied to pure electric propulsion systems, one
can simply compare it with SC E-01 to see the amount of difference.
Protect ‘what shows to work well’ unless there are demonstrable
and statistically significant safety reasons against doing so

This would require to recognise and develop the SC E-01. But
instead Special Condition E-19 contains the maximum objectives
due to its wide scope. Even when it is only an alternative to SC E-01,
it might become an arduous job for the designer to distance his
project from the objectives given in SC E-19. There is no connection
to the concepts, operational requirements, and levels of safety that
are already inherently weaved into CS22 and SC E-01.

In short, it would be appreciated, if it would clearly be said, that the
level of requirements/objectives for CS 22 is defined by SC E-01.
Safety assessments like in EHPS.80 are not the typical approach in
CS-22 certification. | agree that in such technology, which handles
much energy in small, confined spaces, brainwork must be required
to identify potential hazards. But design organizations in CS-22
world have not yet grown to such size, that they can handle such
formal approaches.

On the other hand, if designers have to discuss away many topics
like bird-strike for sailplanes, they will rather seek that their
national government opts-out for 600kg in Annex | of the BR. This
would be contra-productive since the appropriate level of safety of
CS-22 and SC E-01 would then be replaced by microlight standards.
Nothing gained, but much lost.

Make the best use of available resources and expertise

The introduction of CS E-19 will set a new standard with objectives
that go beyond existing SC E-01. For such an overthrowing project it
would be appropriate to investigate into available experience
among the CS-22 stakeholders. The Certification Directory/General
Aviation/Small Aeroplanes has a history of maintaining CS22 with
the support of OSTIV (ostiv.org). The Sailplane Development Panel
of OSTIV has founded a Working-group Electric Propulsion (WEP) to
gather experience and research activities on electric propulsion for
CS22 aircraft. The stakeholders are aware, that on the basis of
existing operational experience it will be necessary to continue the
development of objective-tailored SC-22.2014-01 and SC E-01. The
CS-22 community is willing to contribute. However, including CS-22
into the scope of SC E-19 could make such further efforts felt as
fruitless and frustrating.

41

AIRBUS

EHPS.10 Scope

The scope excludes CS-25 aircraft apparently only because of the
absence of emissions requirements. Airbus consider this exclusion
is not justified. If the intent is ultimately that the requirements in
the proposed SC E-19 also apply for EHPS to be installed on CS-25
aircraft, the general exclusion should be removed. It is not clear to
Airbus why the appropriate emissions requirements could not be
enforced on EHPS via the aircraft certification basis. A note could be
added about the emissions requirement question rather than a full
exclusion of CS-25 applications.

In addition, this paragraph should be updated to clarify the fact that
the Special Condition can be used as an element of the aircraft
certification basis in complement to the necessary
installation/integration requirements pertinent to each intended
aircraft application.

Finally the term Electrical Propulsion Unit is used only once in the
SC in this Scope paragraph. The intent of using this specific term
shall be clarified.

Airbus propose to update the wording of EHPS.10 Scope as
follows (new proposed text shown in_underlined italic font):
This Special Condition is applicable to any Electric / Hybrid
Propulsion System, so called hereafter EHPS, which is used to
provide or produce lift/thrust/power for flight in any manned
and unmanned aircraft (except-€S-25-airerafts), both during
normal and emergency operations. Note that for CS-25
aircrafts gre-excluded-at thisstage-because this Special
Condition shall be completed with appropriate emissions
requirements_that are net yet to be defined for EHPS.

This Special Condition is applicable to any Electric / Hybrid
Propulsion System without any power range limitations.
Electric / Hybrid Propulsion Systems that are not used to
produce lift/thrust/power in flight are outside of the scope of
this Special Condition. As an example, electric motors that
drive wheels for taxiing or electric motors for air conditioning
systems are outside of the scope of this Special Condition.
Propellers are also outside the scope of this Special Conditions
as the certification specifications for propellers are provided in

NO

YES

Partially
accepted

Scope modified accordingly to include EHPS for CS-25 aircraft.
The possibility to certify the EHPS as part of the intended A/C
application is not relevant in the SC E-19 as it is allowed by the
Basic Regulation (EU) 2018/1139. It is therefore considered
accepted in the EASA framework.

* X
* *
* *
* *
ok
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CS-P.
This Special Condition addresses the interface aspects between
rotors and/or propellers and the minimum conditions for
installation of the Electrical Propulsion Unit into a manned or
unmanned aircraft. It can be directly used as an element of the
concerned aircraft certification basis. However, additional
certification requirements beyond this Special Condition and
pertinent ot each intended aircraft application need to be
satisfied gt-the-girerafttevel in order to safely integrate an
EHPS into a manned or unmanned aircraft and these are
outside of the scope of this Special Condition.
Wh it is understood that this SC Idb licable t
Werner Scholz, ereas It is unders 09 2 . 15 5L coud be aPp cable o_any Introduce: “Simplified versions of this SC and/or simplified . . N
European manned / unmanned aircraft, it should be mentioned that simpler criteria to show compliance are possible if bossible. failure partiall The following intended aircraft applications have been removed
42 . P EHPS.10 Scope 3 version of this SC could exist for simpler aircraft and/or aircraft " P . . p P ! suggestion 4 from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane . . . conditions do not result into critical / hazardous failure modes accepted
where failure of the propulsion system does result into less . ” UAS.
Manufacturers " . . for the aircraft.
hazardous conditions (e.g. as with a powered sailplane).
Werner Scholz,
43 Eutfopean EHPS.10 Scope 3 | :am no.expert in English language, but | believe the plural of Replace “aircrafts” with “aircraft” throughout the document. observation Accepted Corrected
Sailplane aircraft is aircraft (not aircrafts), same probably true for propeller... (And do the same with Propeller(s)).
Manufacturers
. . s . The notion of lift has to be kept as in some particular intended
PAGE 3 (for example) : This Special Condition is applicable to . I. ! P ! - p ewart
All the Mention of lift is outside of the scope of a propulsion system. Liftis | any Electric / Hybrid Propulsion System, so called hereafter Partially applications as VTOL, the EHPS could participate to the lft of the
44 SAFRAN EHPS.10, EHPS.15 . ' L . ! No Yes aircraft. However, is has been added that the the control of the
document | related to aircraft manoeuver. EHPS, which is used to provide or produce power for accepted . . . s
Kéefthrust/power for flight lift to ensure the aircraft sustentation, controllability and
maneuverability is an aircraft function.
Electrical arcing is indeed a potential source of fire.
The paragraph does not provide the types of fire but only adresses
45 FAA GH EHPS.100 11 This missed the arc-fault concerns Yes Partially the risk of fire n ger?eral, whatever. the source of fire.
accepted The source of fire will be adressed in MOC.
Associated to this, EHPS.370 points to intended aircraft
application requirement which will adress also high voltages risks.
Paragraphs (a) and (b) in this section correspond to CS-e 130. If
46 EAA PH EHPS.100 1 we’re allowing hybrid systems that have liquid fuel burning engines, Yes Partially The SC E-19 follows an objective based approach. The "how", as
’ don’t we need to have the appropriate versions of CS-e 130(b), (c), accepted developed in CS-E 130 will be adressed in MOC
(d), (e), (), and (g) as well?
L An acceptable probability, i.e. extremely remote, should be . . L . . .
L A P Il R | LA
47 ange Aviation EHPS.100 11 “Minimise probablity” is an abstract and undetermined expression. | defined, depending on the effect of the fire on structure, Yes artially e.qwremeht 'S 5|m.| arto eX|slt|rTg.re'qu:rement ssociated

GmbH crew accepted guidance will explain how to 'minimize
The paragraph does not provide the types of fire but only adresses
the risk of fire in general, whatever the source of fire.

48 Lange Aviation EHPS.100 1 Batteries are not discussed here in detail, although they feature The inherent dangers of and the protection against a battery Yes Not The type of fire will be adressed in MOC.

GmbH ’ high energy content and are not intrinsically safe in most cases. fire should be mentioned explicitely. accepted EHPS.380 will also provide requirements relative to the intended
aircraft application. Indeed, fire protection will not be the same
for a CS 23 level 1 aircraft and a VTOL enhanced category.

General (b) In addition, the design and construction of the EHPS must o S ) .
Aviation minimize the probability of the occurrence of an internal fire Major/conce Not The point is here to minimize internal fire that could resultin the
49 EHPS.100 11 EHPS 100- (b) Why is Catstrophic not included here? P . ¥ . ) P non-containment of high energy debris.
Manufacturers that could result in structural Failure or Hazardous or tual accepted . .
. ) . The CAT failures are dealt in EHPS.100 (a)
Association Catastrophic EHPS Failure.
- . Specific guid ill b ided f in order to add th
Considering Smoke to be equally critical, whether smoke pE‘.CI- 'c gw ance wiil be prf.')VI N o.r 3) in order to address the
. . . L o toxicity linked to the materials used in the EHPS.
50 | Flying Whales EHPS.100 11 requirements should be considered within the scope of EHPS or Clarification Yes No Noted . . . oo .
. At aircraft level, the proper installation and ventilation will be
aircraft?
addressed.
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As a difference from CS-E, no design requirements (fire-grade,
shielding, ventilation, drainage) are included.
Lacking that, the A/C integrator will need to have detailed
information about how the particular engine has been certified in
order to ensure that fire requirements at A/C level are also fulfilled.
51 Airbus DS EHPS.100 11 Information regarding materials used, fire hardening of the engine Proposal is be included as part of the requirements or in AMC Yes No Accepted Associated guidance will explain how to 'minimize’
in general and all its components (in particular for the engine
mounting system or for any flammable fluid line or tank included as
part of the design), quantity and type of flammable fluids, electrical
installation stds used (...) need to be requested to assess the fire
risk at A/C level.
The SC E-19 follows an objective based approach. The "how", as
. L . . d | din CS-E 130 will be ad din MOC. F le,
If a combustion engine is part of the Integrated Hybrid Propulsion eve ope n Wit be adressedin 0‘? ?xamp (.a on
. . . . L : . ) VTOL aircraft, EASA has proposed other zones qualification in
System, all of the essential electrical systems for the continuation Suggest defining fire zone and fire resistant / fire proof Not . e
52 TCCA EHPS.100 11 . ) . . . . . order to cope with electrification.
of flight should be protected from effects of fire and also be fire requirements in this section accepted . .
resistant or fireproof as determined by the certification authorit Regarding the protection of A/C systems necessary for the
P v v continuation of the flight, this will be dealt as part of the aircraft
certification.
a) Removed from CS-E "In addition, the design and construction of
Engines must minimise the probability of the occurrence of an
internal fire that could result in structural Failure or Hazardous
Engine Effects.”
CS-E 130(c) to (g) were not retained in this SC. Removing the
53 TCCA EHPS.100 1 requirements related to fire protection of external, fuel/oil tank, Achieve equivalent level of safety by including a performance Partially The SC E-19 follows an objective based approach. The "how", as
’ firewall, EEC, draining/venting, mounting structure and fire zone based version of these requirements accepted developed in CS-E 130 will be adressed in MOC
requirements for EHPS may not provide the same level of safety as
existing regulations. EHPS could contain many of the same, or
similar, fuel or oil systems and components as CS-E engines.
Additionally, the threat of battery fire should be specifically
considered for mount, controllers, and other components.
54 TCCA EHPS.100 1 Fire protection section should specifically consider fire protection Consider adding specific requirement for EHPS mounting Partially The SC E-19 follows an objective based approach. The "how", as
’ of EHPS mounting structure (fireproof, unless...?) structure fire protection capability. accepted developed in CS-E 130 will be adressed in MOC
R d adding: -
"(ec;(I)EnJPmSe:i l?voll:ag e electrical wiring interconnect systems The SCE-19 follows an objective based approach. The "how", as
Another similar SC has an item (c) recommend adding text in the & g . g ¥ Partially developed in CS-E 130 will be adressed in MOC.
55 TCCA EHPS.100 11 . should be protected against arc-faults. Any non-protected . .
suggested resolution. . S accepted On top of that it is also covered by the EHPS.370 and its related
electrical wiring interconnects should be analysed to show that AMC
arc faults do not cause a hazardous EHPS effect." '
"...must minimize the probablily of occurrence...": what does Suggest revising text to "... must minimize the probability of Partiall Requirement is similar to existing requirement. Associated
56 Bell EHPS.100 (a) 11 "minimize" mean here? It would benefit from some more the occurrence to the extent needed to satisfy the SSA" to Yes No y q . . \ .g. q . ’
e . accepted guidance will explain how to 'minimize
clarification. clarify.
Paragraph a) address the minimization of the fire spread.
. . . S The SC E-19 follows an objective based approach. The "how", as
The requirement only requires provision to minimise the develoed in CS-E 130 will be adressed in MOC
EHPS.100 Fire probability of the occurrence and spread of fire and subsequent Fire protection requirements should be made to be Partially . P . . o
57 Rolls-Royce . 10 . S . . . No Yes The firewall requirement may be required for an internal
protection effects. While this is similar to CS-E130 the requirement does not equivalently rigorous as CS-E 130 accepted . . . .
. . e combustion engine but not for an electric engine. Also to be noted
include the relevant CS-E 130 subsections regarding firewalls. . - . ) .
that electrical fires linked to the chemistry of the batteries may
require different means to avoid the spread of the fire.
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Airbus propose to update the wording of EHPS.100 Fire
Airbus note that the proposed paragraph is very much Objective Protection - as follows (new proposed text shown in underlined . L . .
. e Electrical arcing is indeed a potential source of fire.
Based oriented and much leaner than CS-E 130. The proposed sub- italic font): . .
. ) . . . . The paragraph does not provide the types of fire but only adresses
. paragraph (b) seems only applicable to turbine engines, hence may | (a) The design and construction of the EHPS and the materials . . . .
EHPS.100 Fire . . . L . Partially the risk of fire in general, whatever the source of fire.
58 AIRBUS . 11 be kept but only as a supplemental specific requirements. With the | used must minimise the probability of the occurrence and N Y . . .
Protection . . . . . . . ) accepted The source of fire will be adressed in MOC.

new electrical propulsion systems, Airbus consider that the spread of fire during normal operation and EHPS failure . . . . .

A . . e e s . Associated to this, EHPS.370 points to intended aircraft
electrical arcing risk also becomes a potential fire risk that deserves | conditions, and must minimise the effect of such a fire. abplication requirement which will adress also high voltages risks
particular attention and should therefore be added (b) In addition, particular attention must be given to risks of PP q & g '

internal turbine fires and of high voltage electrical arcing.
It Idb ful to h bett id fi i iven th
EHPS.100 Fire . wou _e usetuito have .e .er gw ance onfire zoning given the AMC to cover fire zoning in relation to the risk of arcing as an . . . . T
59 Rolls-Royce . 11 introduction of new potential ignition sources and the fact that L Yes No Accepted Associated guidance will explain how to 'minimize
Protection . . ) . ignition source.
arcing will occur and can’t be avoided. <See also comment 82>
FARADAY EHPS.100 Fi To what level should the desi d tructi f the EHPS and . . . . R
60 . re 11 owha ejve > .09 . © design an_ _cons ruction ot the an Yes No Noted Associated guidance will explain how to 'minimize'
aerospace Protection (a) the materials minimise the probability of ....
FARADAY EHPS.100 Fi . L . . . . .
61 . re 11 Same question about the word "minimize" Yes No Noted Associated guidance will explain how to 'minimize’
aerospace Protection (b)
Batteries are indeed a potential source of fire.
The paragraph does not provide the types of fire but only adresses
In reference to « failue conditions » : the risk of fire in general, whatever the source of fire.
62 FAA DK EHPS.100(a 11 ; Yes Noted ) I .
(a) Including battery thermal runaway The source of fire will be adressed in MOC.
EHPS.380 will also provide requirements relative to the intended
aircraft application.
In reference to « minimise » : .
63 FAA JF EHPS.100(a) 11 . ¢ . fnimise » Yes Accepted Corrected accordingly
Inconsistent spelling. See next paragraph.
64 SAFRAN EHPS.11 3 Remove the notion of MoC specifically accepted & at project level when speeificalhy-accepted by the Agency atprejectlevel: Yes Yes Accepted Corrected accordingly
. . . . e . We suggest to include a new item:
The information security applied to aviation is a new topic for some . .
. . . "(c) T / h EHPS.350, th ] llow th R . . . .
65 Embraer S.A. EHPS.11 3 applicants and its means of compliance may not be well known. (C? 0 comp y_WIt 5350, t ? app IC‘(JI‘It can fo .OWt € yes no Accepted Specific guidance will be provided in the Means of Compliance.
. . . guidance provided by ED-202A Airworthiness Security Process
The items (a) and (b) does not list any document like ED-202A. e . ”
Specification or propose an equivalent AMOC”.
Consistency has been ensured.
General comment: On the use of the word “shall” and “must”. The "english style guide fronl the Europeafn.Com!sm‘on
Q1. Should the text throughout only use either “must” or "shall"? recommends to make use of "shall" when it is a bingin
66 TCCA EHPS.11 3 ’ . . L ) Suggest to clarify and revise text, if needed. Noted requirement (like Part 21). However, for CS or Special Conditions,
Q2. Is there an EASA policy which states that it is acceptable to use . . \ \
either term? as the requirements are non-enacting terms, the term 'must
’ should be used. Indeed, an apllicant can devaite from a
requirement if he demonstrates an equivalent level of safety.
Werner Scholz, EHPS.11 . .
EASA may accept also other alternative means of compliance than P .
European Acceptable . . . Add “which may include consensus standards or other . . .
67 . 3 consensus standards (e.g. requirements developed within Ostiv as . ” suggestion Accepted This is the intent of the paragraph EHPS.11 (b)
Sailplane means of . I . alternative means, when...
. part of the Ostivas [Ostiv airworthiness standards]).
Manufacturers compliance
EHPS: What is meant by Electrical Wiring Interconnection System? . L
. . . This concerns all types of electric wiring and connectors necessary
Only EWIS related to production of lift/thrust/power (means High S
. for the good functioning of the EHPS.
68 Volocopter EHPS.15 5 Voltage lines), or as well the EWIS Low Voltage components, used Yes Noted .
. Nevertheless , the EWIS terminology has been removed as not
for example to generate control signals and low voltage power . . . -
applicable to all intended aircraft applications.
supply?
EHPS Control System:
69 Volocopter EHPS.15 5 Why are battery or energy storage device management systems Yes Noted Exclusion has been removed
specifically excluded from the EHPS Control System definition?
Sl TE.CERT.00142-002 © European Union Aviation Safety Agency. All rights reserved. 1ISO9001 Certified.
"“.' Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.




EIEASA

European Union Aviation Safety Agency

EASA-SC E-19 Electric / Hybrid Propulsion System - Comment Response Document

An agency of the European Union

Page 11 of 77

The EHPS Control System excludes all battery management
L S\_/stems, these systems .are hlgle cr|t_|ca| to the safety of the . Include the battery or energy storage management system as
Lange Aviation aircraft and should be discussed in this SC. Many types of batteries . . .
70 EHPS.15 o . L subsystem of the EHPS control system or define discrete Yes Noted Exclusion has been removed
GmbH are not intrinsically safe and feature a high energy content. This will .
S . specifications.
cause catastrophic failures, if the battery management system and
recharging systems are not properly designed.
o | teminion | e e | s
GmbH ’ ” ; g” e p y Tuel, 1.€. P gine. . . y P accepted the Basic Regulation (EU) 2018/1139.
Electric motor” is more appropriate. engine and electric motor.
. L . Torque is considered as a limitation, not a rating. A rating is used
. For electric motors a rating in terms of torque instead of power . .
Lange Aviation . B . ) . L " Not to delcared later on performances at aircraft level. It is not a
72 EHPS.15 might be more appropriate in certain cases. This comment applies Introduce torque as rating in addition to power and thrust Yes . -
GmbH . " L. . accepted maximum value but the minimum power that any produced
to all mentions of “power and/or thrust” in this SC. . ) . . . . N
engine shall deliver during the entire flight and over its entire life.
o it o T 0 8 1% | o o shouk b it s he s o e ) ot iy 900 37
73 EHPS.15 o " . caused, instead of the intended or accidental inability to shut Yes Accepted . - .
GmbH shutdown of a subsystem might even not be possible or advisable, dOl:Nn ! ! ! inabiiity Y P (vii) Complete inabilibty to isolate any component that could
e.g. battery management and monitoring. ’ cause a hazard to the aircraft "
Corrected and replaced by "(vii) Complete inability to stop any
For new applications, not to refer to EHPS, and prefer sub system T rotating parts
74 SAFRAN EHPS.15 Complete inability to shut down the sub system of the EHPS Yes Yes Accepted S .
EHPS P inabllity ut dow 4 P (viii) Complete inabilibty to isolate any component that could
cause a hazard to the A/C"
75 SAFRAN EHPS.15 Document refer to electric motor or electric engine Use only one wording : electric engine is preferred Yes Yes Accepted Corrected accordingly
Why the Battery or Energy Storage Management System are
luded for the EHPS Control System? There i t .
76 SAFRAN EHPS.15 EHPS Control System definition excuae . orthe on ro. ys e:m ere 1snoreason ‘o No Yes Noted Exclusion has been removed
exclude it, and they may be highly linked to the whole EHPS
Control/Management System.
(viii) This effects deals with electrocution of person causing
fatal injury. Additionall i ic field shoul . e . .
77 SAFRAN EHPS.15 HAZARDOUS EHPS effect atal injury d.dltlona Y’ exceSS|.vg magnetic field S ould be, No Yes Accepted Corrected accordingly. Specific guidance will have to be provided.
added, potentially causing fatal injury people sensible to this
effect.
. (0] tors & maintai hould b idered with diff t
. “Hazardous EHPS effect [...] (viii) Electrocution of crew, passengers, perators & maintainers snould be consl er.e W ! ?ren
Airbus - - . 2™ | approach compared to crew & passengers either by having a .
78 . EHPS.15 operators or maintainers, sufficient to cause serious or fatal injury. . L . Yes No Accepted Corrected accordingly
Helicopters . . . L dedicated safety classification or dedicated methodology to
Novelty is to include effect on maintenance people on Civil. . . .
show compliance (e.g. industrial rules, ...).
. R - . Electric Distribution System could also be included in to the
. Whether Electrical Distribution Syst th ? Only EWIS .
79 Flying Whales EHPS.15 e. .er. ectrica . |.s.r| ution system I5 In the scope: Lnly 'S definition to make sure that equipment such as contactors, Yes No Accepted
specified in the definition. L . s
circuit breakers etc. are included within EHPS
30 Flying Whales EHPS.15 (Emerggn'cy Rating) N Clarification Yes No Noted Yes, OEl rating as defined for a turbine engine can be considered
Does this include OEI conditions? as an Emergency Rating
“EHPS.15 Terminology
The Boein EHPS Control System: A system or device that controls, limits, We ask EASA to explain and clarify why “battery or energy
81 Compan 3 EHPS.15 monitors or protects the operation of the EHPS or a sub-system of storage device management system” are excluded from this no yes Noted Exclusion has been removed
pany the EHPS excluding any battery or energy storage device definition. Where are these elements covered?
management system.”
We ask EASA to clarify this definition. This definition seems to
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contradict the definition presented in the document for “Electric /
Hybrid Propulsion System (EHPS)”. The definition states: An Electric
/ Hybrid Propulsion System may include, but is not limited to,
electric motors, inverters, turbine engines, piston engines,
generators, electrical wiring interconnection systems, electrical
power generation, energy storage systems, integrated fans, cooling
systems and power management system. An EHPS is intended to
produce lift, thrust or power for flight.

82

The Boeing
Company

EHPS.15

“EHPS.15 Terminology

Emergency rating: Means an engine and/or generator rating
intended to be used in the event of a failure leading to a power
and/or thrust loss of a sub-system of the EHPS and requiring the
remaining sub-systems of the EHPS to compensate fully or partially
the associated power and/or thrust loss.”

We ask EASA to clarify. We think this should also consider the
energy storage system. Consider this example: if a battery string is
lost, the other string(s) must be able to support safe landing and
hence will have to tolerate higher discharge rate and might be
allowed to go to higher temperature limits (e.g. emergency energy
storage temperature rating).

We ask EASA to clarify. We think emergency rating should not
just affect the engine and/or generator, but the entire EHPS
including the energy storage system. We recommend changing
“an engine and/or generator”

no

yes

Partially
accepted

Rating definition has been reworded. However, ratings are used to
define the intended aircraft performances. For the energy storage
device, special atention will have to be made to ensure the proper
supply of electric power in all expected flight conditions.

83

The Boeing
Company

EHPS.15

Means the effect of Hazardous EHPS failure condition. As a
minimum, the following effects must be regarded as Hazardous
EHPS Effects:

i. Non-containment of high-energy debris,

ii. Concentration of toxic products in the air of the cabin that is
sufficient to incapacitate crew or passengers

iii. Significant thrust in the opposite direction to that commanded
by the pilot,

iv. Uncontrolled fire,

v. Failure of the EHPS mounting system leading to inadvertent EHPS
separation,

vi. Release of the propeller by the EHPS, if applicable,

vii. Complete inability to shut down the EHPS.

viii. Electrocution of crew, passengers, operators or maintainers,
sufficient to cause serious or fatal injury.

Many current VTOL configurations use propellers and rotors which
augment safety that could be used to improve the impact of effects
considered Hazardous per CS-E510 g2 . CS-E510g(2) states the
following effects must be regarded as Hazardous Engine Effects:

(i) Non-containment of high-energy debris;

(ii) Concentration of toxic products in the Engine bleed air for the
cabin sufficient to incapacitate crew or passengers;

(iii) Significant thrust in the opposite direction to that commanded
by the pilot;

(iv) Uncontrolled fire;

(v) Failure of the Engine mount system leading to inadvertent
Engine separation;

(vi) Release of the Propeller by the Engine, if applicable;

(vii) Complete inability to shut the Engine down.

Losing one rotor may be considered major, rather than Hazardous,
since the effects may not produce a large reduction of vehicle
capabilities or safety margin.

Means the effect of Hazardous EHPS failure condition. As a
minimum, the following effects must be regarded as Hazardous
EHPS Effects:

i. Non-containment of high-energy debris,

ii. Concentration of toxic products in the air of the cabin that is
sufficient to incapacitate crew or passengers

iii. Significant thrust in the opposite direction to that
commanded by the pilot,

iv. Uncontrolled fire,

v. Failure of the EHPS mounting system leading to inadvertent
EHPS separation,

vii. Complete inability to shut down the EHPS.

viii. Electrocution of crew, passengers, operators or
maintainers, sufficient to cause serious or fatal injury.

no

yes

Not
accepted

The SC E-19 addresses propulsion system that are not only
dedicated to VTOL.

The point adressed here is not the loss of thrust but the risk of
release of high energy debris following propeller release.

84

The Boeing
Company

EHPS.15

Means a part that relies upon meeting prescribed integrity
specifications of EHPS.90 to avoid its Primary Failure, which is likely
to result in a Hazardous EHPS Effect.

The SC does not provide information on the safety objectives being
thought by the authority for EHPS

Means a part which failure is likely to result in Hazardous EHPS
Effects, reliance must be placed on meeting the prescribed
integrity specifications of EHPS.90 (EHPS critical parts) in order
to support the objective of an Extremely Remote probability of
Failure 10-? (or provide equivalent information than SC-VTOL
per AMC VTOL.2510)

no

yes

Not
accepted

The SC E-19 addresses propulsion system that are not only
dedicated to VTOL.

The safety objectives are driven by the intended aircraft
application and may therefore not be the same for all EHPS.

* X
* *
* *
* *
ok
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In the case of hydrogen based electrical systems, is the hydrogen Hvdrodeen Storage Svstem or hvdrogen use is outside the scope
. energy storage used for propulsion considered as part of the EHPS? | Consider modifying EHPS.380 to cope with hydrogen energy y & . & . _y yarog P
85 Airbus DS EHPS.15 . . . . . No No Noted of the special condition.
If yes => EHPS.380 requires meeting Aircraft TC basis which may not | storage system .
. . . EHPS.380 renamed to reflect the focus on propulsion battery.
include appropriated requirements for hydrogen
The mentioned aerodynamic effects can indeed lead to important
issues and they should therefore be considered.
“Hazardous EHPS effect [...](iii) Significant thrust in the opposite However, the mentioned aerodynamic effects are consequences
direction to that commanded by the pilot,” of the reverse rotation that is already addressed.
36 Airbus DS EHPS.15 Electrical machines can rotate in the reverse direction in case of Proposal is to also add aerodynamic and aeroelastic effects Yes No Not Aerodynamic stability, absence of flutter is also adressed via
’ control malfunction. This reverse rotation, especially in a non-pitch caused by the faulty operation of the EHPS. accepted EHPS.230 Virabtion Survey. EHPS.230 (c) also covers fault
controlled fan/propeller system can lead to strong aerodynamic conditions.
effects and potential fan/propeller flutter In any case, the mentioned list is non-exhaustive. It is a minimum.
If an applicant determines another failure effect, he can add it to
the list for its project during the certification process.
Short circuit arcs are indeed of high importance with regards to
EHPS but they may not necessarily be considered as Hazardous
EHPS failure condition.
“Hazardous EHPS failure condition” Arc faults and thenl.r consequences (arc flash or arc blast) have
. S . been added to (viii)
Another risk to consider is the structural damage due to electrical .
. . . L . . Structural damage are already covered by the release of high
87 Airbus DS EHPS.15 effects (e.g. short-circuit arcs) Proposal is to include additional risks related to structural Yes No Partially energy debris, the release of a propeller/rotor or the failure of the
’ Electro Magnetic Hazard could also be added here as a EHPS damage due to electrical effects and to EMH. accepted EHPngwountir; system prop
malfunction could alter the frequencies and magnitudes of the g sy )
EMH counlings and affect critical svstems if not well mastered EMH effects should be assessed at A/C level and could therefore
ping y ’ be part of the town/down analysis requested by EHPS.80.
In any case, the mentioned list is non-exhaustive. It is a minimum.
If an applicant determines another failure effect, he can add it to
the list for its project during the certification process.
Zeroavia Definition added.
88 James Lawson EHPS.15 high energy debris needs to be defined Accepted However, this question is often raised by the Industry and it might
be of interest to create a working group on it.
Toxi i in all EHP fi ions.
. what toxic products are envisaged for an electric/ hybrid-electric oxic prod.ucts are not envn§aged na > con |gurat|or.|s
Zeroavia . . However, if the EHPS contains products that could be toxic for the
89 EHPS.15 propulsion system. Why can they not be prohibited completely, Noted .
James Lawson articularily if there is no compelling reason to use them? crew or the passengers, this event should be looked as an
P v P & ’ Hazardous EHPS effect.
In ‘Hazardous EHPS effect’ terminology, item viii uses the word Suggest to replace with:
‘el ion...". Th finiti fel jon is “ kill iii) Electric shock of Partiall
9 TCCA EHPS.15 e ectrocyt!on ede I.nItIOn 0” e ectrocutlonlls to be killed or (VIII.) gctrlc S o<€ ‘0 crew, passengers, operato.rs. or artially The paragraph has been reworded.
severely injured by electric shock”, but the terminology uses maintainers, sufficient to cause serious or fatal injury. accepted
‘sufficient to’. Which then, by definition, equates to ‘electrocution’
Catastrophic Aircraft Effect and Hazardous Aircraft Effect are Since these terms are reserved for aircraft, it is suggested
91 TCCA EHPS.15 . .p . direct reference be made to aircraft requirements or aircraft Accepted Corrected accordingly.
defined in this EHPS. ) .
advisory material.
Hazardous EHPS failure condition: " . . . . " P
EHPS failure conditions leading to one of the following effects: leading to" is ambiguous. Either use "resulting in" or
92 TCCA EHPS.15 . . J J ’ "contributing to", depending on intent. Consider Revising for Accepted Corrected accordingly.
(i) Hazardous Aircraft Effect clarit
(i) Catastrophic Aircraft Effect v
Systematic use of EHPS rather than engine and/or generator . .
EHPS.15 & all th . . . . ) The definit f rating has b ded.
93 SAFRAN arthe Consistency of the definition & wording to avoid confusion For example: Means a sub system EHPS engine and/or Yes Yes Accepted © .e InItion of rating has ee.n reworde
document L Consistency has been checked in the rest of the document.
generator rating intended to be...
Vertical The scope of the EHPS will be aircraft dependant, however the SC Suggest to define the battery (for electric only aircraft, main Not
94 EHPS.15 (Term.) E-19 does not cover many applicable requirements for the g8 y ¥ ! Yes Refert o EHPS.380 for associated requirements.
Aerospace e s power source) as out of scope of the EHPS. accepted
certification of a battery.
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Hazardous EHPS effect includes eletrocution of crew, passengers,
EHPS.15 operators or maintainers, sufficient to cause serious or fatal injury.
95 Rolls-Royce ; 5 S . .

Terminology Eletrocution is only one potential cause of harm due to an electrical

system. Others exist, for example, arc flash

(viii) Product related injury to crew, passengers, operators or
maintainers sufficient to cause serious or fatal injury such as No Yes Accepted Arc faults leading to arc flash or arc blast have been added.
may be caused by electrocution or arc flash events

Major Aircraft effect and Major Aircraft failure conditions are Failure effect have to be assessed at aircraft level.
9% Rolls-Royce EHPS.15 5 defined in the Terminology but not Major effect and failure Implement in EHPS.15 a definition for major effect and major Ves No Not However, EASA decided to keep the Hazardous EHPS effect in
Terminology conditions for the EHPS. This terminology is also used in EHPS.80 failure conditions for EHPS accepted order to allow the use of critical parts as it is made today for
<linked to comments 7 and 47> turbine engines.
Control System definition inconsistent because all component
control/protection system seems to be incuded exept for the
97 Rolls-Royce EHI?S'IS 4 battery management system (BMS). The rétlonale Is not clear. With Clarify the rationale Yes No Accepted Exclusion of the BMS has been removed
Terminology regards to component control and protection at component level,
there is no difference between a protection system for the battery
and component protection for an e-motor
Failure Conditions and Effects are defined, acceptable rates (eg
EHPS.15 Extremely Remote) are not, despite being used in the body of the Add appropriate Terminology refences, or a reference to The extremely remote rate as mentioned in EHPS.80 (d)(1)(i) as
98 Rolls-Royce . 4 document. Is this an intentional omission ? If so, would there not external definition (in Associated Interpretive Material / Means Yes No Accepted been explained as being the one defined in the associated Type-
Terminology . . . . . e . . . L
be a pointer to an external definition required ? of Compliance section ?). Certification basis of the intended aircraft application(s)

[See also comment 51 from JvdM]

Definition of "Hazardous EHPS failure condition" should include Eallure COI”ldItIO'nS leading to one of the following effects:
99 Rolls-Royce EHPS.15 5 failure conditions leading to Hazardous EHPS Effect (i) Hazardous Aircraft Effect
y g (ii) Catastrophic Aircraft Effect

Terminology Yes No Accepted Added
< > . .
see also comment 7 which questions reference to Aircraft Effects> (i) Hazardous EHPS Effect

Hazardous EHPS effect: (vi) refers only to propeller. Does not Same logic as for today CS-E engines. Fans are addressed via FBO

EHPS.15 . . . "...propeller/fan, regradless whether or not it is integrated in Partiall . . .
100 Rolls-Royce . 5 include other types of propulsive devices that convert shaft power prop " /fa g S W 15 integ I Yes No 1ty and the risk of release of high energy debris.
Terminology the EHPS, accepted .
to thrust. Aircraft rotor has been added.
Probabilty Terms such as "Extremely Remote" are not defined. This
EHPS.15 is a sensible approach because the definition of "Extremely . . - .
101 Rolls-R 4 Not licable. C t t b t ly. Y N Noted
oflsRoyce Terminology Remote" is aircraft platform dependent, i.e. 1E-07 for CS-25 aircraft ot appficable. Lomment I a positive observation only & ° ote
and 1E-06 for some CS-23 aircraft.
Why does the EHPS control system definition exclude the battery or | A system or device that controls, limits, monitors or protects
EHPS.15 energy storage device management system. If these are part of the | the operation of the EHPS or a sub-system of the EHPS .
102 Rolls-R . 4 . . . N Y A ted Excl has b d
olis-hoyce Terminology EHPS scope then they are part of the EHPS control system <see also | including any battery or energy storage device management ° s R Xclusion has been remove
comment 49> system where these are within the scope of the EHPS.
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Emergency rating. This should allow the option for time based . . . .
. . . . There is no exclusion to time based emergency ratings. In fact, the
EHPS.15 emergency ratings such as those for turbine engines for multi- . . . . . . . o
103 Rolls-Royce . 4 . . o include the option of time based emergency ratings Yes No Accepted maximum permitted duration for any rating is requested as per
Terminology engined rotorcraft in CS-E. EHPS.40 should also specifically refer to .. .
. ] EHPS.40(d). This includes emergency ratings.
this under Emergency ratings.
. Lift/thrust/power are mentioned. This does not mean that they
W dt dify the last t h: “An EHPS
EHPS.15 Improve EHPS definition. EHPS cannot produce lift or thrust alone; it € recommen 9 mo Ty the jast sen enFe as suc n Not have to produce all of them. Propellers are indeed exlcuded but
104 VOLTAERO ; 4 produces power.; isihtended-to-producetiftthrustorpower YES NO . .
Terminology needs to be connected to a propeller, fan or rotorcraft blades. e accepted fans are not. If a fan is part of the EHPS, then the EHPS will
h produce lift or thrust
We recommend to delete the definition of
- Hazardous EHPS effect
- Hazardous EHPS failure condition
EHPS.15 . . - Catastrophic Ai ft Effect Not .
105 VOLTAERO . 5and 6 Improve coherence with well known definition atastrop |c. rera ec YES NO ° Consistency has been ensured.
Terminology - Hazradous Aircraft Effect accepted
- Hazardous Aircraft Failure Condition
- Major Aircraft Effect
- Major Aircraft Failure Condition
These three plans define a closed-loop system which link the
S . ) ti de in the Engi ing Plan to how th ti
Avoid misunderstanding as we already have documents defined. assumptions made in . N 'ngm'eerlng' an to how the part 1s
“ . . e manufactured and maintained in service; the latter two aspects
The proposed " Engineering Plan” is already covered by the are controlled by the Manufacturing and Service Management
Certification programme and the Maintenance Manual. We recommend to delete the definition of Plans respectiveTy g g
EHPS.15 Th d“M facturing Plan” is alread d by th - Engi ing Pl Not . ) . .
106 VOLTAERO . 6 N propose. . anuracturing ?n 19 already covered by the ngmeerlng. an YES NO ° The objective for an applicant is to develop a closed loop system
Terminology Master drawing list and the drawings. - Manufacturing Plan accepted o . L
“ . " . where the combination and interconnectivity of these elements
The proposed “ Service Management Plan” is already covered by - Service Management Plan - . e . .
. . enhances product integrity. Speicif guidance will be provided to
the Maintenance Manual. The repair Manual has never been . . . . -
identify the skill sets that should be present in establishing the
requested. L . s .
three plans, with aim of ensuring cross discipline inclusion to
achieve a closed loop system.
The need for defining in this Special Condition a specific category — Airbus propose to update the wording of EHPS.15 Terminology
Hazardous EHPS effect — is not obvious. On the contrary, Airbus as follows:
consider that it creates undue complexity and confusion in the way | Delete the following lines in the table:
to perform the safety demonstration for an EHPS. Identifying a Hazardous EHPS effect
EHPS.15 specific Haz.ardous EHPS ef.fect may only remain rﬁeamngful for the | Hazardous 'EHFTS failure condition Not The EHPS hazardous effect allows to make use of critical parts in
107 AIRBUS Terminolo 5 turbomachine part of hybrid system. Therefore, Airbus propose to Catastrophic Aircraft Effect NO YES accepted the EHPS in the same logic as for CS-E
gy delete all the definitions of EHPS/Aircraft effects and Failure Catastrophic Aircraft Failure Condition P g
conditions from the Terminology paragraph and to refer only to Hazardous Aircraft Effect
aircraft effects and failure conditions in the rest of the Special Hazardous Aircraft Failure Condition
Condition, except when specifically discussing non-containment of Major Aircraft effect
turbomachine high-energy debris and propeller release. Major Aircraft Failure Condition
EHPS.15 " . L . - .
. Means an engine and/or generator rating intended to be used in The term engine (even for electric motor) has to be kept for
Terminology - . "o \ , , , Not . . . .
108 Rolls-Royce " 4 the event of a failure..... It is suggested that the term 'motor Add the term 'Motor Yes No consistency purposes with the Basic regulaion and the CS-
Emergency . . . accepted o
rating” should be added in addition to engine and/or generator Definitions
EHPS.15 "Means an engine and/or generator rating intended to be used....." Not The term engine (even for electric motor) has to be kept for
109 Rolls-Royce Terminology - 4 It is suggested that the term 'motor' should be added in addition to | Add the term 'Motor' Yes No accepted consistency purposes with the Basic regulaion and the CS-
"Normal rating" engine and/or generator P Definitions
EHPS.15
Terminology It would be helpful to include examples of potential categories of
110 Rolls-Royce "Inadvertant 5 exceedances, such as: voltage, current, torque, speed, temperature | Add examples as listed Yes No Accepted Examples added
transient EHPS etc.
exceedance"
EHPS are different from a single motor as they most of the time
EHPS.15 This and each of these Aircraft Effects may be an over reach for an include several motors. As such, failures modes cannot be only
111 EAA GH Catastr;)phic 5 engine mar?ufacturer.. Determinir?g ifa failure alt the engir\e_ I.evel is Clarify why these definitions are included herein. yes Noted assessed an.ymore at motor level _but at a_ircraft level (e.g. \{vhen
Aircraft Effect Catastrophic at the aircraft level is the installer’s responsibility and the propulsion system takes part in the flight control function).
the installer is best skilled to do this. This is why safety objectives have to be derived from the intended
aircraft application. The aircraft manufacturer will provide these
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data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
Not sure how these can be required at the engine approval level as the propulsion system takes part in the flight control function).
EHPS.15 they are dependent upon the installation. The engine approval This is why safety objectives have to be derived from the intended
112 FAA JP Catastrophic holder does not have control over these effects and conditions, the yes Noted aircraft application. The aircraft manufacturer will provide these
Aircraft Effect installer is responsible for this evaluation. This seems to assume the data as it is already done today between aircraft manufacturers
engine approval is part of the aircraft. and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
Not sure how these aircraft effects and conditions are known by the propulsion system takes part in the flight control function).
EHPS.15 the EHPS OEM. These electric propulsion aircraft are not “typical This is why safety objectives have to be derived from the intended
113 FAA D) Catastrophic configurations” we are used to seeing. UAS are also addressed in yes Noted aircraft application. The aircraft manufacturer will provide these
Aircraft Effect this special condition and the failure conditions/effects will vary data as it is already done today between aircraft manufacturers
greatly with configuration and operation. and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
. . . The term emergency has been chosen with regards to the diversit
The term “emergency” implies to me a potentially catastrophic gency . w & . erstty
. . . . . of the new products architecture. Some EHPS will be able to cope
event is possible. Should this term be used especially since many . . . .
EHPS.15 . . . L . . with the loss of 1 engine, 2 engines, 3 engines...Therefore the term
applications using an EHPS will have distributed propulsion which . .
114 FAA D) Emergency o . . . yes Noted OEI (One Engine Inoperative) become not usable for all EHPS. On
. one of the benefits is the accommodation of propulsion failures? . .
ratings . , - top of that the EHPS could suffer from power loss in case of failure
For helicopters we use the phrase OEl. Shouldn’t we consider .
. . of battery pack and not only due to the failure of one of the
something more along those lines? -
engines.
Since Energy Storage is being considered in this special condition
EHPS.15 should “thermal runaway” be mentioned? It may be contained and Thermal runaway will falls most probably into the categor
115 FAA DJ Hazardous EHPS v onedr 1t may ves Noted naway probably gory
offect not cause an uncontrolled fire but will certainly affect the energy Catastrophic Aircraft effects
supply for propulsion.
EHPS.15 Relative to Hazardous
116 FAA DM Hazardous EHPS Refer to comment above. For unmanned aircraft carrying load only | Clarification yes Accepted If applicable has been added
effect (no people), some of these hazards don’t apply
| find all the definitions below quite confusing.
Seems to me it’s intended to link the effects to the failure
EHPS.15 conditions noted in the TC basis. If so, | don’t see the link between
’ E g .
117 FAA DM Hazardous EHPS the TC basis and Hazardous EHPS effects. Meaning you'll always yes Noted The HPShhazardous Effef:t allows to make use of critical parts in
. L , the EHPS in the same logic as for CS-E.
failure condition have to account for those Hazardous EHPS effects regardless what’s
in the TC basis. | may be missing something, but if this is true, then
why all the other definitions of catastrophic, aircraft level, etc?
EHPS.15
It is not clear that this definition is needed or that it is a true
11 E E
8 FAA JF Hr?lzardous .I-_IPS definition. Do all Haz EHPS failure conditions lead to (i) or (ii)? yes Accepted (iii) Hazardous EHPS effect has been added
failure condition
EHPS.15 . . -
Inadvertent Again, used of “abnormal” is not a clear qualifier. Why not model
119 FAA DM . from EASA’s CS-Definitions of inadvertent transients (speed, yes Accepted Corrected accordingly
transient EHPS o , “ "
torque, and temperature). These definitions don’t use “abnormal
exceedance
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Not clear the intended use of “normal” which is a vague qualifier.
You clearly define “emergency rating” as linked to some propulsion .
EHPS.15 failure. But you define “normal rating” to relate to the type of flight | Suggest not using “normal rating” and “normal transient”, just Normal rating removed
120 FAA DM e 4 ) y . . g P & “ gg ” “ & R & ) yes Accepted Normal transient exceedances is kept. The definition is deemed
Normal rating operations. Usually, flight operations are normal, abnormal, and rating” and “transient”. . . . .
. . clear enough to avoid confusion with operations.
emergency. For example, an aborted takeoff is an abnormal flight
condition. | think would be confusing.
We suggest to change the text from:
An Electric / Hybrid Propulsion System may include, but is not
limited to, electric motors, inverters, turbine engines, piston
engines, generators, electrical wiring interconnection systems,
electrical power generation, energy storage systems,
EHPS.15, Electric Generators, electrical power generation, energy storage systems integrated fans, cooling systems and power management For the time being, EASA is willing to offer flexibility in order to
/ Hybrid are typically part of the aircraft electrical system and certified system. An EHPS is intended to produce lift, thrust or power Not enable innovation.
121 Embraer S.A. . 4 . . . . yes no o . . . . R
Propulsion under aircraft regulations. Recommended to keep these items out for flight. accepted Specific guidance will be provided in a Certification Memorandum
System. of the scope of this SC. To: to part 21 regarding the ways to certify an EHPS.
An Electric / Hybrid Propulsion System may include, but is not
limited to, electric motors, inverters, turbine engines, piston
engines, integrated fans, cooling systems and power
management system. An EHPS is intended to produce lift,
thrust or power for flight.
We suggest to change the text from:
A sub-system of the EHPS may include examples such as a
. i ine, a pi ine, an electric engine, , . .
Generators, electrical power distribution system, and energy turbine e.nglne a plst.on .engl.ne an electric engine, a generator For the time being, EASA is willing to offer flexibility in order to
. . . an electrical power distribution system, a EHPS control system . .
EHPS.15, Sub- storage system are typically part of the aircraft electrical system Not enable innovation.
122 Embraer S.A. 4 . . R or, an energy storage system. yes no e . . . . .
system of EHPS and certified under aircraft regulations. Recommended to keep To: accepted Specific guidance will be provided in a Certification Memorandum
these items out of the scope of this SC. ) . to part 21 regarding the ways to certify an EHPS.
! Y P ! A sub-system of the EHPS may include examples such as a P garding way "y
turbine engine, a piston engine, an electric engine or, an EHPS
control system.
The SC .needs to recognise the effe?t on the propu'|5|on Sy.St(.em of Consider adding that consideration should be given to the the - . . . . .
extracting secondary offtakes for aircraft use. Typically this is . . . Specific guidance will be provided in the Means of Compliance
123 Rolls-Royce EHPS.20 6 . . I . . . effect of secondary offtakes (electrical, hydraulic, pneumatic Yes No Accepted
discussed in the certification requirements for configurtion and when the secondary offtakes may have an effect on the EHPS.
. etc.) on the EHPS
interfaces, Endurance test etc
. “The list of all th ts and i t, includi f to th . . . .
124 Airbus DS EHPS.20 6 elstora . y paf’ san eqU|pme|:1 |r.1c u g reterences tothe | consider add “including SW builds” Yes No Accepted Added
relevant drawings, ...” Software (SW) is missing
Airbus propose to update the wording of EHPS.20 EHPS
Configuration as (new proposed text shown in underlined italic
font)follows
. . . . The list of all th ts and i t, includi f t
12 AIRB ; i hich defi h ign. Th i i ! N YE A P h (b) h ingly.
> us Configuration 6 Zq:;r;?en:owri::te?ft;wneiztisizy?e ieélegrrt]ificaie\,\:‘z:il:eg é\l/_'ppesdeagn of the EHPS, must be established. When the EHPS is certified as © S ccepted aragraph (b) has been added accordingly
pprop P ) part of the Aircraft Type Certificate, this corresponds to the list
of all the parts and equipment, including references to the
relevant drawings which define the EHPS configuration for the
aircraft type design.
The loads induced by any part of the EHPS must be identified in
the installation instructions (according to EHPS.30(b)).
The loads induced by the intended aircraft application must be
e.stabllshed by th‘.e aircraft design holder (according to the Distinction is made now between the loads induced by the EHPS
aircraft specifications) . . . L
Note: We are recommending to add a new paragraph EHPS.35 Partiall and the loads induced by the intended aircraft application.
126 SAFRAN EHPS.200 11 Loads are assumptions. ’ . & « . E grap T Yes Yes v EHPS.30 covers already the needs of CS-E 35 and it will allow to
corresponding to the CS-E 30 “Assumptions”, that allows to accepted . . . .
A ’ . . . . have these assumptions clear in the installation manual.
take into consideration the intended aircraft characteristics. Guidance will be provided accordingl
‘Loads induced by any part of the EHPS’ is quite generic and a P gl
clear AMC should be established to list the different cases to
take into consideration (type of loads, case to be considered,
etc...).
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To be in line with the EHPS.220, load assumptions coming from Proposal is to add the underlined text “(a) The loads induced
127 Airbus DS EHPS.200 11 aircraft (i.e. gyroscopic, interface...) need to be declared in the by a|.1y p.art of the EHPS or.|nduced by the |nten.ded alrcr'aft Yes No Accepted This !s covered by EHPS.30 (b)(7). Specific guidance will be
. . application must be established._ Load assumptions coming provided.
installation manual . ; . -
from aircraft need to be declared in the installation manual.
Werner Scholz, . Th? headline .fat|.gue loads |rT1p||es that perhaps a full blown-up . . . L . The following intended aircraft applications have been removed
European EHPS.200 Static fatigue analysis might be required. Add regarding guidance and/or introduce some tiering (i.e. . Partially .
128 . . 11 > L . L - . A suggestion from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane and fatigue Loads Again, for CS-22H the engine is required to run safe for 50 hours simplified requirements for simpler aircraft). accepted UAS
Manufacturers and that’s it basically... '
Airbus propose to update the wording of EHPS.200 as follows
(new proposed text shown in underlined italic font):
EHPS.200 Strength
(a) The static and fatique loads induced by any part of the EHPS
or induced by the intended aircraft application must be
established.
e 200 i L s s st o o e e e
and Fatigue g p q. - EHPS.200 deals with the loads and the proper function of all
sub-system such that the EHPS will function properly under the
Loads, EHPS.210 ; " - p systems under these loads
Strength The intent of these three paragraphs might be simplified and merge loading conditions established in EHPS.200/o]. Partiall EHPS.210 is especially focused on the stress analysis
129 AIRBUS sth, 11& 12 . . . p g . P g‘ . P g (c) (1) The EHPS mounting attachments and related structure, N Y v ’ P v ysts.
EHPS.220 into a single paragraph in line with the existing CS-E 100 must be able to withstand the specified loads without failure accepted
Mounting ; D - - EHPS.220 is removed as covered by EHPS.30, EHPS.200 and
Attachment end malfunction or permanent deformation EHPS210
Structure (2) Whent the EHPS is not certified as part of the Aircraft Type
Certification, the maximum allowable loads for the mounting
attachments and related structure must be specified in the
Installation Manual
(d) Maximum stresses in the EHPS must be determined by tests,
validated analysis, or a combination thereof, and must be
shown not to exceed minimum material properties defined in
EHPS.50
f EHPS.30 i inth h
EHPS.200 Approved documents referred to, first letters should be capitalized, (E:I':ﬁ?sss ;Oerence to 5:30is now made in the paragrap
130 TCCA EHPS.210 11 and consider referring to EHPS.30 and EHPS.40 as appropriate to be | Make edits. Accepted U .
EHPS.220 consistent with the rest of the SC Paragraph 220 has been suppressed and is now covered by
’ ) EHPS.200 and 210.
EHPS.200 The paragraph is unclear. The aircraft designer will deal with loads S s . o
N EHPS.200 shoul Ily if the EHP. f
131 VOLTAERO Static and fatigue 11 and fatigue by compliance with the aircraft certification We recommend to delete paragraph EHPS.200. YES NO ot 5200 should be maintained, especially if the Sis certified
. . accepted as stand-alone product.
loads requirements to obtain the TC or STC.
AMC on EHPS.200 should be corrected in a way to clearly state:
“...should at least cover CS-E 190, where applicable”. Otherwise, all It is not mandatory to fulfill requirments for aerobatic use. AMC
132 Vol EHPS.2 12 Y Al
3 olocopter 5:200(b) EHPS would need to be designed to fulfill requirements for e ccepted will be reworked. However, the requirement is correct.
aerobatic use which is unreasonable.
. « . . ” Added accordingly.
133 SAFRAN EHPS.210 11 (a) Lack electrical stress (a) “A mechanical, thermal and electrical stress... Yes Yes Accepted o . . . . .
Sepcific guidance will be provided in the Means of Compliance.
(b) a test or a validated analysis may not be possible for all
EHPS parts (i.e. some does not undergo any significant stress)
and the means to demonstrate the maximum stress should be Partiall
134 SAFRAN EHPS.210 11 (b) validated analysis transfer MoC. Proposal: “Maximum stresses in the EHPS must Yes Yes acce teYi This will be part of a specific guidance
be determined by satisfactory practice for the material P
involved, due account being taken of the particular form of
construction and the most severe operating conditions...”
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135 TCCA EHPS.210 1 Design marglns need to take into consideration the defined flight Sug_gest defining the design margins across the flight and Accepted Sepcific guidance will be provided in the Means of Compliance.
and environmental envelope. environmental envelope.
136 FAA GH EHPS.210 (a) 12 Here the electrical stress was lost Mechanical, thermal, and electrical stress analyses must yes Accepted Addeid. acc<_)rd|ng|y. . . . .
show... Sepcific guidance will be provided in the Means of Compliance.
It is accepted and of course needed that the operation of the EHPS
does not result into exceeding stresses and thermal loads which
Werner Scholz, cause failures. Nevertheless, if the margins for all parts and N . L
European EHPS.210 properties need to be shown, this could become a rather arduous Add regarding guidance and/or introduce some tiering (i.e Partially The following intended aircraft applications have been removed
137 . : 11/12 . } ¢ o - . ) o suggestion from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane Strength task — especially for simpler aircraft. It would be much more useful simplified requirements for simpler aircraft). accepted UAS
Manufacturers for the applicant to suggest a typical operation cycle and then show ’
by testing x-times this cycle that the system works properly and
does not fail (same philosophy as in CS-22H.
138 SAFRAN EHPS.22 7 Typo : to remove the word “or” Alternatively the Instructions for Continued Airworthiness ef= Yes No Accepted Corrected
“EHPS.22 Identification
(b) Major EHPS modules that can be changed independently in
service must be suitably identified so as to ensure traceability of
. arts and to enable proper control over the interchangeability of We ask EASA to clarify and define what Major EHPS modules .
The Boeing P . p P V, ,,' geability . I y” I ” W,, ) Y Reworded. Modules has been replaced by "engine modules" and
139 Compan EHPS.22 7 such modules with different EHPS variants. are. Suggest changing “modules” to “components or no yes Accepted EHPS components and sub-svstems has been added
pany Clarification Needed: "Major EHPS Modules" is not defined subsystems” P ¥ ’
anywhere in the document. We ask EASA to define it in order to
avoid confusion and interpretations. The term “module” is also not
used anywhere else and can be confused with specifically applying
to “battery modules”.
Your understanding is correct.
140 TCCA EHPS.22 7 Does "variants" also meanlto. ir.1clude "derivatives"? If yes, then we Suggest to clarify intent, if applicable Accepted 'Der.iv.ati\{es' is no more a used term in EASA during the
suggest to make sure that it is interpreted as such for future use. certification process.
Specific guidance will be provided in the Means of Compliance.
"Major EHPS modules that can be changed independently in service
must be suitably identified so as to ensure traceability of parts and
to enable proper control over the interchangeability of such Add conditional statement: "Where parts are required to be .
141 Rolls-R EHPS.22 7 Y N Al ly.
olis-Royce 522 (b) modules with different EHPS variants." - This requirement traceable, or identifiable to manage interchangeability,......", e ° ccepted Coorected accordingly
precludes designs which may be able to satisfy all requirements
without needing to be traceable
. . Airb t date th di f EHPS.22 EHPS
Sub-paragraph (a) would only be applicable if there were an EHPS . " u.s.pro.pose O upaate the wording o .
- . L . . identification as follows (new proposed text shown in
EHPS.22 EHPS Type Certificate equivalent to the existing Engine Type Certificate. It underlined italic font): partiall
142 AIRBUS . . 6 is therefore too restrictive and should be updated to remain — ’ . NO YES v EHPS.22 (a) removed to avoid redundancy with Part 21.
identification . . . (a) For the elements of the EHPS that are covered by their own accepted
applicable to a situation where the EHPS does not have a Type - - P ]
Certificate Type Certificate / ETSO, identification must comply with
21A.801 (a) and (b), and 21A.805 as necessary
Werner Scholz,
European EHPS.22 Is it really needed to include a requirement (markings of parts) . . L . . .
143 . I 6/7 L . . Delet: t if found to be a duplication. t A ted EHPS.22 dt d redund th Part 21.
Sailplane Identification / which is valid for all parts of the aircraft anyway? clete requirement frfound to be a duplication suggestion ceepte (a) removed to avoid redundancy with Par
Manufacturers
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This assumes that the EHPS is a single element mounted, similar to
144 A./rbus EHPS.220 12 an eX|st|n.g turbomachine. Given the mod"ular nature of EHPS Reword “(b) Each EHPS element mounting attachment. " Ves No Partially EHPS.220 has been removed as covered by EHPS.30, EHPS.200 and
Helicopters systems, it would be better to state that "Each EHPS element accepted 210.
mounting attachment..."
This is addressed in the definition of Hazardous EHPS effect.
EHPS.220 The EHPS mountings will be addressed in the specific guidance of
Mounting No specific fire requirements on features of the EHPS which form Is this covered under Hazardous EHPS Effects (v) EHPS & . P g .
145 Rolls-Royce 12 . . . Yes No Noted EHPS.100. For example, the means of compliance may be different
Attachment and part of the mounting structure or EHPS attachment points. Sepatation? . . L . . .
for an internal combusiton engine installed in a designated fire
Structure . . .
zone and for an air-cooled electric engine.
(a) Thrust is added and as for the EHPS.210, all EHPS parts will
not undergo significant vibration stresses. Proposed text : “
The EHPS must be designed and constructed to function
th hout it | ti f rot ds and .
146 SAFRAN EHPS.230 12 Introduce power or thrust FOUEhOL ItS normar opera |r.1g range ° rg of Speeas an Accepted Corrected accordingly
EHPS output power or thrust, including defined exceedances,
without inducing excessive stress in any all affected parts of
the EHPS parts because of vibration and without imparting
excessive vibration forces to the aircraft structure”
General . . _— o . L .
Aviation (c) The effects on vibration characteristics of excitation forces Major/conce Not The complete aircraft design is required to perform an assessment
147 EHPS.230 12 EHPS 230- (c) - Why is catastrophic not included? caused by Fault conditions must be evaluated and shown not ) P at aircraft level. This part of the aircraft certification process when
Manufacturers . . tual accepted . . .
e to result in a Hazardous or catastrophic EHPS Effect. assessing the EHPS installation.
Association
The vibration survey may be based on a FEA if the model used has
148 EHPS.230 why only vibration survey, why not FEA? Noted been validated.
Zeroavia Specific guidance will be provided in the Means of Compliance
James Lawson
A Performance Based Rule version of this could be added,
. . . imilar to: "[...] th hout the declared flight | d . EHPS.230 is based on CS-E 650 f hich all MoC related d
Compared to EHPS.230 (b), CS-E 340 (Vibration Test) specifies the simytar to [. ] throughou ? ec are. '8 e.nve opean Partially 15 based on orwhich afl viot. refated words
149 TCCA EHPS.230 12 mareins that should considered at each power settin EHPS operating range for the intended installation accented have been removed.
& P & configuration. Adequate design margin must be demonstrated P Specific guidance will be provided in the Means of Compliance.
at critical conditions
. States 'electric field excitation' please clarify in the AMC what this . o T .
V | . Lo . AM larif f the ‘el fiel "incl R . . . .
150 ertica EHPS.230 (b) 12 means (EMI or current fluctuations causing vibrations, or € to clarify scope of the ‘electric field excitation” including Yes Accepted Specific guidance will be provided in the Means of Compliance
Aerospace . . . o sources.
electrically induced magnetic excitation?)
Vertical Further definition in an AMC to define what does EASA
151 Aerospace EHPS.230 (c) 12 Please clarify the boundary of 'fault conditions' consider to be the fault conditions level > system level or Yes Accepted Specific guidance will be provided in the Means of Compliance
P Aircraft level fault conditions?
| don’t think this adequately captures the types of loads that
electrical systems would generate and pass-on to the surrounding
systems to and in particular high frequency vibration, whether
torsional or radial resulting from high frequency pulse width
dulati d the fact that it tes th h th t
EHPS.230 modufation, and the fac .a 't propagates throligh the system, . . - . . "electrical" has been replaced by "electromagnetic".
152 Rolls-Royce . . 12 due to probably low damping. Brackets and sensors would be more | Add some consideration for additional sources of vibration. Yes No Accepted e . . . .
vibration . . - Specific guidance will be provided in the Means of Compliance.
likely to have high frequency resonance modes due to their light
weight and stiffness, ironically causing control and protection
devices to be more sensitive to vibration than on a traditional gas
turbine. It refers to “rotor speeds” and “electrical field excitation”
which could be misleading.
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(c) imposes a more stringent requirement than EHPS.80. For
EHPS.80, it is acceptable to have Hazardous EHPS Effects occurring
at a rate that is Extremely Remote, when parts are subjected to
inal fati loads. T ire that parts whose fail
nomln.a atigure loads. [0 require tha paf > whose él ure may "(c) The effects on vibration characteristics of excitation forces
result in Hazardous EHPS effects do not fail when subjected to "
. . . o . caused by Fault conditions must be evaluated and shown not
fatigue loads resulting from failure (Fault) conditions is regarded to . . - .
EHPS.230 . e to result in a Hazardous EHPS Effect with a probability that is Not . . . -
153 Rolls-Royce Vibration Surve 12 be overly stringent. The mitigation to prevent the onset of unaccentable under EHPS.80." Yes No accented Consistency with CS-E 650 (g) is maintained.
¥ Hazardous EHPS effects may involve shutting down the affected P o P
component (to limit accumulation of fatigue C\_/cles and prevent This is similar to the approach of CS-E 525
structural failure), where the shut-down function also has an
inherent failure rate. Such combinations of failures can be modelled
by Fault Tree Analysis, but would never be able to demonstrate a
null rate of occurrence.
- , o Airbus propose to update the wording of EHPS.230 Vibration EHPS has been added.
In subparagraph (c), it is not clear what ‘Fault conditions’ need to Survey - as follows: Hazardous and Catastrophic aircraft effects are not considered as
EHPS.230 be considered and why only Hazardous EHPS Effect shall be (c) The effects on vibration characteristics of excitation forces Partially . p' . .
154 AIRBUS : . 12 " N N the complete aircraft design is required to perform an assessment
Vibration Survey prevented. caused by EHPS fault conditions must be evaluated and shown accepted at aircraft level. This part of the aircraft certification process when
Further clarification should be candidate for a future MOC. not to resultin a hazard (High Energy Debris, Propeller release, . e P . P
. assessing the EHPS installation.
hazardous or catastrophic aircraft effects)
The wording could be interpreted in a way that a survey could
Werner Scholz, mdUd? something like a grqund vibration test anfj /or S|.mulat|f:>n Specific guidance will be provided in the Means of Compliance.
of a wide range of frequencies, etc.. At least for simple aircraft it . . L . L . L
European EHPS.230 . . Add regarding guidance and/or simplify the wording of the . Note that the following intended aircraft applications have been
155 . . . 12 should be sufficient to demonstrate safe operation over the full suggestion Accepted
Sailplane Vibration Survey . . . . . . paragraph. removed from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and
operation range without undue vibration. If this would be sufficient .
Manufacturers I . . . Light UAS.
to fulfil this requirement, then at least add guidance material to
explain this without the danger of misunderstanding.
Th likely distributed nat f an EHPS mak ibrati . . . . .
EHPS.230 € more ikely I.S ribu .e nature .O an . majkes a vibration Add wording to emphasise the importance of interface This is covered by EHPS.30.
156 Rolls-Royce - . 12 survey problematic. It will be very installation dependent and the . . . Yes No Accepted e . .
Vibration Survey . . . e . management and set a suitable working group looking at AMC Specific guidance will have to be defined.
aircraft interfaces will be very difficult to specify.
157 VOLTAERO ‘ EH.PS.23O 12 The EHPS designer does not know the aircraft design. We recon:mend to delete in paragraph a) :”to the aircraft VES NO Partially In thg.ever)t where .the intenc?ed aircraft application is nojc known,
Vibration Survey structure”. accepted specific guidance will be provided in the Means of Compliance.
158 Rolls-Royce EHPS.230(b) 12 Scope needs to include all magnetic flux in motors or generators. Replace "electrical" with "electromagnetic". Yes No Accepted Corrected accordingly
For the use of an EHPS for a VTOL, the use of the term 'rotor' may
Vertical Consider rewording ‘Rotors’. Depending on the type of aircraft 'Rotors' - consider rewording to "rotating parts" within the Partiall indeed lead to confusion. However, the SC E-19 is not only
159 Aerospace EHPS.240 13 (CTOL / VTOL) there may be a mix of Rotors (left devices) and EHPS. CS-P is defined to be outside of this SC scope, stating Yes acce tetl:l intended for VTOI applications.
B propellers (forward thrust devices) "rotors" may confuse the reader. P A 'rotor' definition in the context of the SC E-19 has been included
in EHPS.15.
AMC is linked to CS-E 840 but should also cover CS-E 850 for
160 SAFRAN EHPS.240 13 Associated AMC shaft failure/loss of load cases. Yes No Accepted Specific guidance will be provided in the Means of Compliance
‘Sufficient strength’ shall be defined in the associated MoC.
. . Consist ith CS-E i intained.
General (b) Rotors must be shown to provide adequate strength margin onsistency wi 'S r'.nalr.1 aine .
Aviation with respect to burst, growth and damages, that could resultin | Major/concep Not Hazardous and Catastrphic aircraft effects are not considered as
161 EHPS.240 13 EHPS- 240-(b) - Why catastrophic is not included? ’ . ’ . the complete aircraft design is required to perform an assessment
Manufacturers a hazardous or catastrophic EHPS effect, above the certified tual accepted . . . e
o . - . at aircraft level. This part of the aircraft certification process when
Association operating conditions and speeds assumed in EHPS.240 (a). . . .
assessing the EHPS installation.
Sl TE.CERT.00142-002 © European Union Aviation Safety Agency. All rights reserved. 1ISO9001 Certified.
"“.' Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.




EIEASA

European Union Aviation Safety Agency

EASA-SC E-19 Electric / Hybrid Propulsion System - Comment Response Document

An agency of the European Union

Page 22 of 77

If the EHPS contains a compressor or a turbine, it must be . . . N
. . Consistency with CS-E is maintained.
General demonstrated that after Failure any single compressor or L .
L . . . . . Hazardous and Catastrphic aircraft effects are not considered as
Aviation .. . turbine blade will be radially contained and that no Hazardous Major/concep Not . . .
162 EHPS.240 13 EHPS 240 - Why catastrophic is not included? . . the complete aircraft design is required to perform an assessment
Manufacturers or catastrophic EHPS Effect can arise as a result of other tual accepted . . . e .
. L . at aircraft level. This part of the aircraft certification process when
Association damage to the EHPS that is likely to occur before the EHPS is . . .
. . assessing the EHPS installation.
shutdown following a blade Failure.
Zeroavia this is not sufficiently defined to be verifiable? Is this a normal or
163 EHPS.240 abnormal overspeed i.e. an overspeed that is the result of a failure? Noted Specific guidance will be provided in the Means of Compliance
James Lawson - .
Combinations of failures?
164 A./rbus EHPS.240 13 Acceptable.overspeed margins will be included in the Include in AMC acceptable overspeed margins Yes No Accepted Specific guidance will be provided in the Means of Compliance
Helicopters corresponding AMC?
165 | Flying Whales EHPS.240 13 Flying Whe?les would IiI.<e to upderstand what are the categories of Clarification Yes No Accepted A 'rotor' definition in the context of the SC E-19 has been included
rotor considered on this requirement? in EHPS.15.
“EHPS.240 Overspeed and Rotor Integrity
(b) Rotors must be shown to provide adequate strength margin
The Boei ith t to burst, th and d , that could Iti ) “ e . . . .
166 Csmgaerl:;/g EHPS.240 13 \leva:zarrj;EsCEHgS :frfsect%;ot::)veiﬂe chmti?iiZsopearatci?\Z cc:r?:j?tiol:sa We ask EASA to define what “adequate margin” is. no yes Accepted Specific guidance will be provided in the Means of Compliance
and speeds assumed in EHPS.240 (a).”
The definition of “adequate margin” is not provided and introduces
significant ambiguity as written.
Define rotors: as per comment to Subpart A, it is suggested to
certify the gas turbine or piston engine portion of the Hybrid N .
. o A 'rotor' definit th text of the SC E-19 has b luded
167 TCCA EHPS.240 13 Note comment for the Subpart A. propulsion systems through the existing rules (CS-E or CS-APU) Accepted in EZF?Sr 15e inition In the context ot the as been include
and this Special Condition to insure minimum safety o
requirements at the integration level.
No margin between he speeds considered and the operating Add "Adequate design margin must be demonstrated" to Added.
168 TCCA EHPS.240 13 e . . . o . o A ted PR . . . .
conditions are required. include conditions beyond certified operating conditions. ceepte Specific guidance will be provided in the Means of Compliance.
Please clarify the intent of (c) "EHPS operating limitations that
169 TCCA EHPS.240 13 affect T°t°r structural |ntegr|tY mu.st 'not be exceeded in service.". Please review and provide clarification. Accepted This has been suppressed.
Intent is unclear as the operating limits are stated to not be
exceeded in service by their definition.
. . Partiall R . . . .
170 FAA GH EHPS.240 (a) 13 The last sentence in (a) could be captured in the AMC yes acac;;)atetl:l Specific guidance will be provided in the Means of Compliance
The t "ad t in"i dh but that' .D
171 Bell EHPS.240 (b) 13 eterm a equa y ma'rg'm 19 used here, bult "hat s vag_ue. oes Add guidance towards what is considered "adequate" margin Yes No Accepted Specific guidance will be provided in the Means of Compliance
adequate margin mean it's tested up to 125% RPM, or similar?
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Airbus
Helicopters

EHPS.240
Overspeed and
Rotor Integrity

13

EASA-SC E-19 Electric / Hybrid Propulsion System - Comment Response Document

This paragraph is understood as being applicable to any rotor

within the EHPS. This might be specified since several type of rotors

will be used in future Electric/Hybrid propulsion systems.

Airbus propose to update the wording of EHPS.15 Terminology
as follows (new proposed text shown in underlined italic font):
This paragraph applies to any type of rotor that may be used in
an EHPS (i.e. turbine rotor, cooling fan rotor, electric motor
rotor...)

(a) A rotor overspeed must not result in either rotor burst,
rotor growth or other damage that could result in a hazardous
EHPS effect. This must be shown by test, validated analysis, or
a combination of both. Applicable assumed speeds must be
declared and justified. Those shall account for failure
conditions, including loss of load.

(b) Rotors must be shown to provide adequate strength margin
with respect to burst, growth and damages, that could result in
a hazardous EHPS effect, above the certified operating
conditions and speeds assumed in EHPS.240 (a).

(c) EHPS operating limitations that affect rotor structural
integrity must not be exceeded in service.

Yes

No

Accepted

A 'rotor' definition in the context of the SC E-19 has been included
in EHPS.15.

173

AIRBUS

EHPS.240
Overspeed and
Rotor Integrity

13

This paragraph is understood as being applicable to any rotor

within the EHPS. This might be specified since several type of rotors

will be used in future Electric/Hybrid propulsion systems.

Airbus propose to update the wording of EHPS.240 Overspeed
and Rotor Integrity - as follows (new proposed text shown in
underlined italic font):

This paragraph applies to any type of rotor that may be used in
an EHPS (i.e. turbine rotor, cooling fan rotor, electric motor

(a) A rotor overspeed must not result in either rotor burst,
rotor growth or other damage that could result in a hazard
((High Energy Debris, Propeller release, hazardous or
catastrophic aircraft effects). This must be shown by test,
validated analysis, or a combination of both. Applicable
assumed speeds must be declared and justified. Those shall
account for failure conditions, including loss of load.

(b) Rotors must be shown to provide adequate strength margin
with respect to burst, growth and damages, that could result in
a_hazard (High Energy Debris, Propeller release, hazardous or
catastrophic aircraft effects), above the certified operating
conditions and speeds assumed in EHPS.240 (a).

(c) EHPS operating limitations that affect rotor structural
integrity must not be exceeded in service.

Accepted

A 'rotor' definition in the context of the SC E-19 has been included
in EHPS.15.

174

Rolls-Royce

EHPS.240
Overspeed and
Rotor Integrity

13

CS-E 840 % levels are not read-across here, what should be used
then?

Clarify the acceptable levels of margin.

Yes

No

Accepted

Specific guidance will be provided in the Means of Compliance

175

Werner Scholz,
European
Sailplane

Manufacturers

EHPS.240
Overspeed and
Rotor Integrity

13

(b) what are adequate strength margins?
(c) of course, operating limitations must not be exceeded in
service...

(b) clarify
(c) delete as this is obvious

suggestion

Accepted

(b) Specific guidance for 'adequate strength margin' will be
provided in the Means of Compliance.
(c) suppressed

176

Rolls-Royce

EHPS.240(a)

13

Capitalization for consistency

"Hazardous EHPS Effect"

Yes

No

Accepted

Corrected accordingly

177

Cranfield
Aerospace
Solutions Ltd

EHPS.25

States “if” the EHPS is certified as part of the aircraft certification. Is

there an alternative? e.g. an EHPS certificate?

Clarification of wording or intent on certification of EHPS.

Yes

No

Noted

For the time being, EASA is willing to offer flexibility in order to
enable innovation.

EHPS can be certified as part of the aircraft or a stand-alone
engine product.

Specific guidance will be provided in a Certification Memorandum
to part 21 regarding the ways to certify an EHPS.

* X
* *
* *
* *
ok
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(b) The Instructions for Continued Airworthiness must be provided
178 Rolls-Royce EHPS.25 7 |n. dedlca_ted manuals. Altern.atlvel.y the In_structlons for Contlnued_ Correct typographical error Yes No Accepted Corrected
Airworthiness-ercan be provided in the aircraft relevant manuals if
the EHPS is certified as part of the aircraft certification.
179 TCCA EHPS.25 7 In (b) delete the word "or" Suggest to delete text, if needed Accepted Corrected
Suggest this section define what ICA would consist of at the Not A similar wording, performance-based, as CS-23 amendement 5
180 TCCA EHPS.25 7 ICA section is too general. integrated package ( i.e. internal combustion engine + electric accepted has been used.
motors/generators + power distribution ). P Specific guidance will be provided in the Means of Compliance.
181 Langgr:;:_?tlon EHPS.25 (b) 7 Grammar Delete “or” in “...Airworthiness or can...” Yes Accepted Corrected
We recommend to delete paragraph b):
EHPS.25 (b) The Instructions for Continued Airworthiness must be
182 VOLTAERO Instructions for 7 Improve coherence with the practise. Paragraph b) is not useful. It provided in dedicated manuals. Alternatively the Instructions VES NO Not EASA has to define in which form and manner the manuals have to
Continued seems much better not to define the format. for Continued Airworthiness or can be provided in the aircraft accepted be provided.
Airworthiness relevant manuals if the EHPS is certified as part of the aircraft
certification.
EHPS.25 . .
. (c ) Does not consider mandatory scheduled operational
Instructions for checks/tests. It may not be practicable to implement built-in-tests "...each mandatory replacement time, operation check
183 Rolls-Royce Continued 7 g yno pract P s . ¥ F:, »OP ! Yes No Accepted Reworded to take into account all kind of actions.
. . for all functions, especially functions that are mechanical in nature, | structural inspection...
Airworthiness o . . .
(ICA) so it is possible that scheduled operational checks are required.
EHPS.25 Provisions for critical parts mentioned in CS-E 25 (b) is covered b
Instructions for Why is the full scope of CS-E 25 not included. For example the . P v
. - I . . o Partially EHPS.25 and EHPS.90.
184 Rolls-Royce Continued 7 provisions for critical parts. There is a requirement within EHPS.90 Include the full scope of CS-E 25 No Yes . S . . . .
. . . ) accepted The SC E-19 is objective based. Specific guidance will be provided
Airworthiness regarding ICA but the scope of ICA should be fully defined here. . .
in the Means of Compliance.
(Ica)
Airbus propose to update the wording of EHPS.25 Instructions
EHPS.25 for Continued Airworthiness (ICA) - as follows:
Instructions for b) The Instructions for Continued Airworthiness must be
185 AIRBUS Continued 7 Typo to be corrected provided in dedicated manuals. Alternatively the Instructions YES NO Accepted Corrected
Airworthiness for Continued Airworthiness ¢ can be provided in the aircraft
(IcA) relevant manuals if the EHPS is certified as part of the aircraft
certification.
Within aircraft falling under Part-ML (e.g. all sailplanes) there is a
clear separation between airworthiness limitations and TBO
EHPS.25 . . . . .
Werner Scholz, Instructions for intervals. Hard ALI (typically the maximum flight time hours for the
European . structure) cannot be changed without certification action in Introduce a clear definition what ALl and what TBO should . Airwothiness limitations and TBO are indeed 2 separate data. TBO
186 . Continued 7 . . . . suggestion Noted . . . . I
Sailplane . . accordance with Part-21, whereas TBO intervals might be changed include. does not necessarily fall into the Airworthiness limitations.
Airworthiness . . . .
Manufacturers (ICA) in the aircraft maintenance plan. This proposed EHPS.25 puts both
types of definitions under the ALl which is too onerous for later
operators.
187 Volocopter EHPS.25(b) 8 Remove “or” Yes Accepted Corrected
. . Not This is not a typo. Word with big letters are refering to defintions
188 Vol t EHPS.250 14 Fail fail Y
olocopter atlure atlure & accepted providede by EASA. Refer to CS-Definitions amdt 2
EHPS is typically being powered by small shaft turbines which
189 Rolls-Royce EHPS.250 13 After fallur.e any single compressor or turbine blade will be (impeller --> tri-hrzsybu?:tj :anczl;af:’:;)rtr:ﬁs:z(.)rl_'ceonr::onent Yes No Partially Spec!f!c gu!dance w!II be prov!ded in the Mean? of"C_ompllance. )
radially contained... . . . . accepted Specific guidance will be provided on the wording "likely to occur".
containment requirements should be-mere-in-agreement-with
the also consider the requirements of CS-APU.
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Should reflect also the blade failure in the electrical
motors/generator.
P d text : EHPS.250 add tai t f Il kind of rotati
190 SAFRAN EHPS.250 13 This paragraph does not cover electrical motor/generator , roposea tex . . . No Yes Accepted addresses how containment for afl kind ot rotating
If the EHPS contains a compressor or a turbine or equivalent parts.
bladed disc, it must be demonstrated that after Failure any
single compressor or turbine blade will be contained and...'
General EHPS.250 - Suggest adding that the energy levels and trajectories
191 Aviation EHPS.250 13 from any axial debris exiting the EHPS should be defined in the Major/concep Accepted The Yvord radially’ has been removed. S.peuflc guidance will be
Manufacturers . ; tual provided as part of the means of compliance.
L installation manual.
Association
Airb Is thi licable t t fans? It should b licitl . . . .
192 '/r us EHPS.250 13 s this applicable to open rotor /prop fans? It should be explicitly Explicitly states if applicable to open rotor/prop fans Yes No Noted Open rotor or propeller are not considered as part of the SC E-19.
Helicopters stated
We suggest to change the text from:
EHPS.250 Compressor or turbine blade failure containment
If the EHPS contains a compressor or a turbine, it must be
demonstrated that after Failure any single compressor or
turbine blade will be radially contained and that no Hazardous
EHPS Effect can arise as a result of other damage to the EHPS EHPS.250 addresses now containment for all kind of rotating
. . . . that is likely to occur before the EHPS is shutdown following a . parts.
The containment requirement should be applicable to any high . Partiall . .
193 | Embraer S.A. EHPS.250 13 ' . q.w ! PRl . yhie blade Failure. yes no 1y However, EASA does not request to provide containment of rotor
energy rotor, not limited to compressors and turbines. accepted . . - . .
To: failure for the entire compressor or turbine disks. Same logic as
EHPS.250 High-energy rotors containment CS-E is applied.
If the EHPS contains a high-energy rotor, it must be
demonstrated that after Failure any rotor will be radially
contained and that no Hazardous EHPS Effect can arise as a
result of other damage to the EHPS that is likely to occur before
the EHPS is shutdown following a rotor Failure.
. Is thi licabl fans? It shoul licitl . . . .
194 Airbus DS EHPS.250 13 sst;teliiapp icable to open rotor /prop fans? It should be explicitly Explicitly state if applicable to open rotor/prop fans Yes No Noted Open rotor or propeller are not considered as part of the SC E-19.
. N .
195 TCCA EHPS.250 13 Note comment for the Subpart A. Suggest to redefine the concept. acce?)fced Refer to answer provided for comment for Subpart A
Desi incl f houl i . . .
196 TCCA EHPS.250 13 in?:TLgdnes may include one or more fans, should be rewritten to Include consideration for fan failures. Accepted Paragraph has been reworded.
EHPS.250
Compressor or
197 Rolls-Royce turbine blade 13 Grammar. "shutdown" is a noun, not a verb. "...before the EHPS is shut down following..." Yes No Accepted Corrected accordingly.
failure
containment
Airbus propose to update the wording of EHPS.250 Compressor
or Turbine Blade Failure Containment - as follows (new
. . . T . proposed text shown in_underlined italic font):
EHPS.250 It is not clear why the containment requirement is limited to radial . L
. . . . If the EHPS contains a compressor or a turbine, it must be
Compressor or containment. Axial containment should also be required. In demonstrated that after failure anv single Compressor or
198 AIRBUS Turbine Blade 13 addition, the wording may be improved to specify that the blade . . . y & p . N Y Accepted Corrected accordingly
. . ) turbine blade will be radially contained. In addition, it shall be
Failure failure and damages subsequent to the blade failure are to be . -
. . demonstrated that no hazard (High Energy Debris or Propeller
Containment considered o -
Release, hazardous or catastrophic aircraft effects) can arise as
a result of subsequent damage to the EHPS that is likely to
occur before the EHPS is shutdown following a blade Failure.
This should be interpreted as any rotating item, including bits of the
rotor, gears, etc... not “compressor and turbine blades”. | think . . .
EHPS.250 . . . . . . . . EHPS.250 add t t f Il kind of rotat
199 Rolls-Royce . 13 hybrid engines will have reduction gearboxes, that seems inevitable | Clarify the definition. Yes No Accepted addresses now containment for afl kind ot rotating
containment . . . . . parts.
given the need for light weight, high power density motors (more
efficient) and slow fans.
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Is it th tioni ifici , such as d d potential . . . . . e
200 Rolls-Royce EHPS.260 13 S [ Worth mentioning speci .|c ISSL.Je.S sue .as rag anc potentia Consider examples as listed Yes No Accepted Examples will be provided in a specific guidance.
overspeed of an unloaded windmilling device?
General If any of the EHPS main rotating systems continue to rotate
201 Aviation EHPS.260 13 EHPS 260 - Why catastrophic is not included? after.the EHPS is shutdov.vn while in flight, this continued. Major/concep Accepted Reworded to make reference to the safety assessment made
Manufacturers rotation must not result in any Hazardous or Catastrophic tual under EHPS.80.
Association EHPS Effects.
EHPS.260 Continued Rotation
The requirement imposes a more stringent requirement than
EHPS.80. For EHPS.80, it is acceptable to have Hazardous EHPS
ffects occurring at a rate that is Extremely Remote. EHPS.260 does N . . .
. . . . If any of the EHPS main rotating systems continue to rotate
EHPS.260 not provide scope for a combination of continued rotation and pre- . I . .
. . . . after the EHPS is shut down while in flight, this continued .
202 Rolls-Royce Continued 13 existence of latent failures that reduce the safety margins. For . . . Yes No Accepted Corrected accordingly
. . . . . . o . rotation must not result in any Hazardous EHPS Effects with a
Rotation example, continued rotation with a failure in an oil circuit that is robability that is unacceptable under EHPS.80."
only used during windmilling may result in Hazardous EHPS Effect. P ¥ P T
An FTA will consider the rate of occurrence of both and would
demonstrate an Extremely Remote probability of Hazardous EHPS
Effects, but would not demonstrate a null rate.
Airbus propose to update the wording of EHPS.15 Terminology
as follows (new proposed text shown in underlined italic font): . . Lo S
. EHPS.260 . . . . - . Consistency with CS-E wording is maintained.
Airbus . The paragraph shall be updated in order to require to prevent If any of the EHPS gaain rotating systems continue to rotate Partially oo . . .
203 . Continued 13 . . . o . . Yes No Specific guidance will be provided as part of the Means of
Helicopters . hazards not only for the main rotating system after the EHPS is shutdown while in flight, this continued accepted .
Rotation . . . . Compliance.
rotation must not result in any hazards (High Energy Debris or
Propeller release, hazardous or catastrophic aircraft effects)
Airbus propose to update the wording of EHPS.260 Continued
. . Rotation - as foll d text sh i derlined
The paragraph shall be updated in order to require to prevent . © 'a fon - as follows (new proposed text shown in underline
EHPS.260 . italic font)
. hazards beyond the perimeter of the EHPS. P . . . Reworded to make reference to the safety assessment made
204 AIRBUS Continued 13 . . . If any of the EHPS main rotating systems continue to rotate N Y Accepted
. In addition, a MOC shall be added to precise the meaning of the . o . . under EHPS.80.
Rotation . ; after the EHPS is shutdown while in flight, this continued
main rotating systems. . . . .
rotation must not result in.any hazards (High Energy Debris or
Propeller release, hazardous or catastrophic aircraft effects)
The term ‘sudden’ is unclear, proposed text : “The EHPS must
be designed and/or installed such that it is capable of Not
205 SAFRAN EHPS.270 14 Rain conditions satisfactory operation throughout its specified operating No Yes accepted Consistecy with CS-E wording is maintained
envelope when subject to maximum rain conditions in flight P
envelope...”.
ific gui -E will i f th
206 TCCA EHPS.270 14 What is " the certification standard concentration of rain"? Add direct reference to current certification rain environments. Accepted Specific gwdanc? based on CS-E will be provided as part of the
Means of Compliance.
EHPS.270 to 290 have no equivalent requirement with regards to Water ingestion is requested for piston engines in CS-E 430.
. N “E. This mi o E2 . . . . .
o p!ston engines in CS-E. This might Iea.d toa corﬁpetltn{e The requirements should be in line with the requirements for CS 39 dedicated tF) pIStC.)I’T engines deals with deS|g.n. .
Lange Aviation disadvantage of EHPS compared to piston engines. It is not clear . . . . . . precautions for the risk of icing and blockage of the air induction
207 EHPS.270 - 290 13-14 ) . . pistion engines, or it should be differentiated according to the Yes Accepted . . .
GmbH why EHPS should fulfill additional requirements compared to other otential hazards or particularities of the EHPS in question system, covering so the risk of icing and snow.
propulsion systems. Why is this required for gas turbines and not P P q ’ EHPS.290 (a) allows to take credit from the engine installation to
for piston engines? cover the bird or hail strike (cowlings protections, propeller...)
There could be improved clarity of what the 'operating The opeation under rain conditions are considered as normal
Vertical EHPS.270 and . envelope' allows the TC DOA to select or avoid when showing operations, whereas flight under icing or snow conditions can be
208 14 EHPS.270 all ! t | ' but EHPS.280 d t. . . . Y Al ted . . .
Aerospace 280 allows ‘operating envelope bu oesno compliance. Consider whether 'operating envelope' should be & ceepte forbidden as part of the aircraft flight manual.
in both EHPS.270 and 280. Specific guidance will be provided in the Means of Compliance.
Sl TE.CERT.00142-002 © European Union Aviation Safety Agency. All rights reserved. 1ISO9001 Certified.
"“.' Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.




EIEASA

European Union Aviation Safety Agency

EASA-SC E-19 Electric / Hybrid Propulsion System - Comment Response Document

An agency of the European Union

Page 27 of 77

Wi Schol . I . L . . . L . N
i_r:z eca: “ EHPS.270 Rain For sailplanes, no certification standard concentration of rain is Add “...subject to sudden encounters with the certification Partiall The following intended aircraft applications have been removed
209 . P . 13/14 defined; it should be possible either to not allow operation in rain standard concentration of rain as applicable to the category of suggestion v from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane conditions o a o . . " accepted
or to use word like “light / heavy rain” without such a definition. aircraft. UAS.
Manufacturers
T e
210 AIRBUS _— 14 for the icing/snow conditions. Rain conditions for this paragraph Certification standards for rain shall be described in details. N N Accepted P . ’ & . . &
Conditions EHPS.270 are missin forbidden as part of the aircraft flight manual.
’ & Specific guidance will be provided in the Means of Compliance.
211 TCCA EHPS.270 14 Should this requirement include hailstorm? Hail strike is included in | Add direct reference to current certification hail and hailstorm Accented The intent to is to have a similar approach to CS-E.
EHPS.290 the EHPS.90 from a FOD perspective. environments. P Specific guidance will be provided in the Means of Compliance.
The installation of the EHPS but also the flight envelope of the The opeation under rain conditions are considered as normal
EHPS.270 aircraft have a lot of influence on rain effect. Flight in those Not operations. Propoer function of the EHPS under these conditions
212 VOLTAERO Rain con.ditions 13 conditions may also be prohibited. It is under the responsibility of We recommend to delete in paragraph EHPS.270. YES NO accepted shall be demonstrated.
the aircraft designer. The EHPS requirements cannot be more P Specific guidance will be provided in the Means of Compliance to
severe than the aircraft requirements. take into account the installation effects.
213 FAA GH EHPS.280 14 Seems to deviating from PBR yes Noted
A counter opinion to 32 was expressed :
| don’t know what you mean by ‘deviating from PBR.” To me this is
a performance based rule. It says there must not be a problem
within the specified envelope/conditions. If you don’t specify the
214 FAA AS EHPS.280 14 conditions it would no'F be enforceable (i.e., how much ice or ves Noted
snow). Same as the rain requirement, above. Could even go
further, to add detail similar to that under bird strike, etc., below.
Also, the operational regulators need to know the capability of the
engine/aircraft to make enforceable operational regulations, such
as when you can launch into certain weather conditions.
Cranfield
215 Aerospace EHPS.280 14 References EHPS.30(e). This doesn’t exist. Yes No Accepted Corrected accordingly.
Solutions Ltd
L . General comment to add a § assumptions to cover data from .
216 SAFRAN EHPS.280 14 Icing & assumptions . ¢ . § assumpti cover Yes No Accepted It is covered by EHPS.30.
Aircraft applicant
| EHPS.280 - The i i ificati houl i if
nggra - 5280 e ce protectlor) specifications should be dEFCFIbed ! Remove "as specified in EHPS.30(e)" and add in what was .
217 Aviation EHPS.280 14 it listed as a reference. Freezing fog on ground condition is not supposed to be written in the regulation describing the Major/concep Accepted Corrected accordingl
Manufacturers ’ specified and EHPS.30(e) does not exist, but is recorded in the . P . & & tual P gy
- . . . . . instruction manual.
Association regulation to describe the ice protection specifications.
Even if the aircraft is not allowed to flight in icing conditions, the
. . . S . L L e wp propulsion system has always been requested to demonstrate
Is it licable t ft which t certified t t S t to add th dition: “if ft t Not
218 | Flying Whales EHPS.280 14 >! a_p_p cable 1o alrcratt which Is not certified to operate in Icing ugge_s |c?n s to a. _e_CQn I |on' _I al'rlcra requests Yes No ° capability to do so. The intent is to follow the same approach as
condition? certification for flight in icing conditions accepted . S o
CS-E. That is why the wording is very similar.
Specific guidance will be provided in the Means of Compliance.
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“EHPS.280 Icing and snow conditions
The EHPS and any of its sub-system must function satisfactorily
when operated throughout the conditions of atmospheric icing
219 The Boeing EHPS.280 14 (mclludm.g freezing fog_on ground? and fal_llng.and blown?g snow This could be a typographical error. EHPS.30 (e) does not exist. Yes No Accepted Corrected accordingly.
Company defined in the propulsive system installation ice protection
specifications of the Type-Certification basis of the intended aircraft
application, as specified in EHPS.30 (e).”
Please reference the correct requirement.
Should consider operating envelope within existing certification
environments for atmospheric icing, supercooled large droplets and
ice crystals. As the environments are defined regardless of the
aircraft operating in it, they should be prescribed (direct reference) Even if the aircraft is not allowed to flight in icing conditions, the
and only the applicable operating enveloped under consideration propulsion system has always been requested to demonstrate
220 TCCA EHPS.280 14 demonstrated. Additionally, Authorities have generally certified Add direct reference to current icing environments Accepted capability to do so. The intent is to follow the same approach as
engines to more severe conditions than those required at the CS-E. That is why the wording is very similar.
aircraft level. Accordingly, adequate margin should be Specific guidance will be provided in the Means of Compliance.
demonstrated. Industry working groups and regulators have put
significant effort into defining various icing environments, these
should be explicitly retained when certifying EHPS.
Airbus propose to update the wording of EHPS.15 Terminology
as follows (new proposed text shown in underlined italic font):
. The EHPS and any of its sub-system must function satisfactorily
. EHPS.280 Icing . . . . - L
291 Airbus and Snow 14 Typo, the requirement to identify the applicable A/C Type when operated throughout the conditions of atmospheric icing Yes No Accepted Corrected accordingly.
Helicopters Conditions Certification Basis is specified in EHPS.30(b)(4), not EHPS.30(e) (including freezing fog on ground) and falling and blowing snow
defined in the propulsive system installation ice protection
specifications of the Type-Certification basis of the intended
aircraft application, as specified in EHPS.30(b)(4){e}.
Airbus propose to update the wording of EHPS.280 Icing and
Snow Conditions - as follows (new proposed text shown in
underlined italic font):
EHPS.280 Icing . . . . The EHPS and any of its sub-system must function satisfactorily
222 AIRBUS and Snow 14 Typc?,.the. requm.enjent to. |.den.t|fy the applicable A/C Type when operated throughout the conditions of atmospheric icing Yes N Accepted Corrected accordingly.
" Certification Basis is specified in EHPS.30(b)(4), not EHPS.30(e) . . . . .
Conditions (including freezing fog on ground) and falling and blowing snow
defined in the propulsive system installation ice protection
specifications of the Type-Certification basis of the intended
aircraft application, as specified in EHPS.30(b)(4){e}.
Wezr:reorpic::lz, EHPS.280 Icing similar as for Rain conditions... (point 13); Partially The following intended aircraft applications have been removed
223 . and snow 14 . . . - . similar as for Rain conditions... (point 13) suggestion from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane " no snow / icing requirements typically required for sailplane accepted
conditions UAS.
Manufacturers
EHPS.280 Icing and snow conditions
The EHPS and any of its sub-system must function satisfactorily
EHPS.280 Icing when c?perated.throughout the conditions. of atmosphe_zric icing
224 Rolls-Royce and snow 13 (|ncllud|n.g freezing fog.on ground? and faI.Img.and b|0WII'.lg Snow . Yes No Accepted Corrected accordingly.
conditions defined in the propulsive system installation ice protection - was this intended to be EHPS:30(b)(4) or other reference?
specifications of the Type-Certification basis of the intended aircraft
application, as specified in EHPS.30 (e). EHPS.30 e does not exist in
the document
EHPS.280 Icing . . . \
225 Rolls-Royce and snow 12 Mmor grammat|cla| correction - Should read: "The EHPS and any of Correct wording Yes No Accepted Corrected accordingly.
" its sub-systems...".
conditions
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The installation of the EHPS but also the flight envelope of the Even if the aircraft is not allowed to flight in icing conditions, the
EHPS.280 aircraft have a lot of influence on ice and snow effect. Flight in Not propulsion system has always been requested to demonstrate
226 VOLTAERO Icing and snow 14 those conditions may also be prohibited. It is under the We recommend to delete in paragraph EHPS.280. YES NO accepted capability to do so. The intent is to follow the same approach as
conditions responsibility of the aircraft designer. The EHPS requirements CS-E. That is why the wording is very similar.
cannot be more severe than the aircraft requirements. Specific guidance will be provided in the Means of Compliance.
'AMC suggests use of Fairings/cowlings to be the means to protect
297 Vertical EHPS.290 14 the EHPS from Bird/hail/FOD. Due to nature of distributed EHPS on | A comment in the AMC may aid the TC DOA in understanding Yes Accepted The term "installed" addresses indeed this possibility. Specific
Aerospace VTOL Aircraft the demonstration of compliance will likely be at that the compliance to EHPS.290 may be at Aircraft level. guidance will be provided in the Means of Compliance.
Aircraft (SC-VTOL) level, and deferred from this SC.
Will there be a dedicated AMC for SC-EHPS or could existing draft . . . .
228 | Volocopter EHPS.290 15 AMC for bird strike in accordance with SC-VTOL.2250(f) be used in Yes Noted Dedicated AMC will be provided. Refer to the presentation made
the case, where the EHPS is to be used on a VTOL aircraft? at the Rotorcraft symposium in 2019.
229 SAFRAN EHPS.290 14 Bird ingestion — mention of catastrophic effect not consistent It is proposed not to mention Aircraft Catastrophic Effect. Yes No acc’\:;);ced ;I:e mentioned inconsistency is not understood. The text is kept as
S ey T SO A iiin o i covred b E4PS 0 E4PS. 30
230 SAFRAN EHPS.290 14 HIRF / Lightning specific requirement . . . . Yes No Noted EHPS.370, EHPS.380 and EHPS.490.
CS at aircraft level (including the protection at EHPS sub- e . . .
. Specific guidance will be provided.
system or equipment level).
231 Zeroavia EHPS.290 Suggest adding bird and hail size. Accepted Specific guidance will be provided in the Means of Compliance
James Lawson
“EHPS.290 Bird, hail strike and impact of foreign matter
(a) The EHPS must be designed and/or installed so that any impact
by bird or hail, or other impact of foreign matter, that is likely to
occur in any one flight will not cause any Hazardous EHPS Effect or
Catastrophic Aircraft Effect as defined in EHPS.15.”
1) The statement, “impact by bird or hail, or other impact of foreign
matter, that is likely to occur in any one flight will not cause”
requires further explanation. “likely to occur in one flight” needs to
be made clear so that this approach can be followed
2) EHPS-80 does not provide clear safety objectives as defined for Consistency with CS-E approach has to be kept for turbine
EASA SC-VTOL which identifies at aircraft level a failure rate of 10-9. | “EHPS.290 Bird, hail strike and impact of foreign matter engines.
We would need to understand the target For example, CS-E510 (a) The EHPS must be designed and/or installed so that any Regarding 1): specific guidance will be provided for the bird and
932 The Boeing EHPS.290 14 defines in a (3) It must be shown that Hazardous Engine Effects are impact by bird or hail, or other impact of foreign matter, that is no yes Partially hail strike. For the other FOD, each applicant will have to propose
Company predicted to occur at a rate not in excess of that defined as likely to occur in any one flight will not cause any Hazardeus accepted its approach.
Extremely Remote (probability less than 10-7 per Engine flight EHPS-Effect-or Catastrophic Aircraft Effect as defined in Regarding 2): safety objectives are derived from the intended
hour). The estimated probability for individual Failures may be EHPS.15.” aircraft application. That is the intent of EHPS.80(a)(3).
insufficiently precise to enable the total rate for Hazardous Engine Regarding 3): Noted
Effects to be assessed. For Engine certification, it is acceptable to
consider that the intent of this paragraph is achieved if the
probability of a Hazardous Engine Effect arising from an individual
Failure can be predicted to be not greater than 10-8 per Engine
flight hour (see also CS-E 510 (c)). In case that the safety target has
not been defined it should be deleted as recommended.
3) It is possible that multiple-rotor and/or push propeller or
alternative based vehicles may be able to sustain CSF&L without
resulting in a hazardous Classification of Failure Conditions. Please
refer to comments 14 and 15
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Should consider include threat from ice-sheet ingestion from inlet
2£h0;:1?r:1 a;rcctrsztfzc::irsssr;qgrt\taer;%e to : "[..] bird, hail, ice slabs, or Partiall Ice slab is related to icing conditions. It is therefore covered under
233 TCCA EHPS.290 14 o P g ’ L Modify to include ice-sheet strike. v EHPS.280.
Again, “Hazardous EHPS Effect or Catastrophic Aircraft Effect as accepted Specific euidance will be provided in the Means of Compliance
defined in EHPS.15” may be redundant as HAZ EHPS Effects are P g P P ’
defined as those leading the CAT or HAZ A/C Effects.
Airbus propose to update the wording of EHPS.290 Bird, Hail
Strike and impact of foreign matter - as follows (new proposed
text shown in underlined italic font):
EHPS.290 Bird, Hail and Other Foreign Matter Strike and
Ingestion
(a) The EHPS must be designed and/or installed so that any
i t by or ingesti f bird or hail, ther- forei - .
T . . . impac or.m _es lon of bir _or atl or O. erw orelgn Paragraph a) has been corrected. However, considering only high
The proposed paragraph implies that ingestion of foreign matter matter, that is likely to occur in any one flight will not cause . . - .
. . . . . . . . energy debris for the Hazardous EHPS effect is not in line with
might not be an issue. Airbus consider that the ingestion threat any hazard (High Energy Debris or propeller release, hazardous ; . .
. . . . today practices on CS-E. This has not been taken into account.
may remain a problem for certain design and therefore propose to or catastrophic aircraft effects)HazardousEHPS Effector . . .
. - . - Paragraph b) is there to cover cases where the intended aircraft
. extend the scope of the paragraph. It is not clear also what added CatastrophicAireraft Effect-as-defined-inEHPS 15, o . I
EHPS.290 Bird, value subparagraph (b) is bringing. A single paragraph requiring no ; . application must demonstrate its capability to ensure a CSFL,
Hail Strike and paragrap . .g € . .g . paragrap q g ] . ; - Partially including following bird or hail strike. This is not the case for basic
234 AIRBUS . . 14 hazards as a result of impact/ingestion is likely to be sufficient. A 2 ptinded htan ng N Y - .
impact of foreign . . o accepted Category of as specificed in SC VTOL.
Subparagraph (c) is too broad. It is not clear if it is meant to " . . e . .
matter . g . . . - as defined in the Type-Certification Basis of the intended
addresses several hail encouters within one flight for instance or application{sH-of-the-gireraft-as-g-consequence-of-an e e . .
. . . e application" has been replaced by "if defined in the Type-
one single multiple bird impacts event. In addition, a reference to whacceptable: e s . . S s
. s " . . Certification Basis of the intended application" to emphasis this
applicable hail/bird encounters conditions should be included in the | Z}Hess-efperfermance; point
. . 2] deteri p f EHPS JAireraf " jsties: Lo ' ' ' .
requirement 3 . EHpS T Specific guidance will be provided to clarify this.
el Multiole be i 7 .
cc i ) -
(b) Hail encouters are specified in CS-E appendix A.
(c) For bird, the EHPS design shall be able to sustain the
relevant ingestion conditions of CS-E 800 and strike conditions
of the intended aircraft type certification basis
A CSFL is indeed not requested on single engine A/C after the loss
of the engine. Paragraph b) is there to cover cases where the
. . . . . . intended aircraft application must demonstrate its capability to
EHPS.290 Bird, (b)(1) is probably not achievable for an aircraft that is equivalent to . . . . -
o . . . . . ensure a CSFL, including following bird or hail strike.
hail strike and a single engine platform. A total loss of power or thrust on a single | (1) loss of performance, unless addressed by the aircraft safety Partially " . . e . .
235 Rolls-Royce . . 14 . . . . Yes No as defined in the Type-Certification Basis of the intended
impact of foreign engine platform would in most cases preclude continued safe flight | assessment; accepted . s . .
matter and landing application" has been replaced by "if defined in the Type-
' Certification Basis of the intended application" to emphasis this
point.
Specific guidance will be provided to clarify this.
Wel:'r:r‘:)r -ZC::IZ/ Eh}::nlsstzr?lizl;? similar as for Rain conditions... (point 13) Partiall The following intended aircraft applications have been removed
236 . P . . 14 . . . L P . . . similar as for Rain conditions... (point 13) suggestion v from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane impact of foreign no bird strike / hail conditions typically required for sailplane accepted UAS
Manufacturers matter ’
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SC EHPS is not dedicated to CS-23 application.
237 VOLTAERO . 14 canopy. The EHPS requirements cannot be more severe than the We recommend to delete in paragraph EHPS.290. YES NO . ; . P ¥ . . o
and impact of . . accepted Piston engine are considered protected by the installation which is
. aircraft requirements. . . . .
foreign matter what is proposed in (a) where an applicant can take credit from
the installation.
EHPS are different from a single motor as they most of the time
Relative to « ...or Catastrophic Aircraft Effect as defined... » Iar;cstjs(]‘sz;ivner:f:on::;c:r;(ﬁciit:érablﬂj:r;csar:;(c):ja?‘i Ic:vner:?(te be;;gﬂ
238 FAA JP EHPS.290(a) 14 Don’t think the EPHS applicant can identify all CAT aircraft effects, yes Yes Noted .y . . & .
. . the propulsion system takes part in the flight control function).
that is done by the installer. - . . .
Proper coordination with the aircraft manufacturer will be
requested.
We suggest to change the text from:
(a) The EHPS must be designed and/or installed so that any
. ] impact by bird or hail, or other impact of foreign matter, that is . . .
The EHPS manufacturer should not be responsible to define what . . . ) EHPS are different from a single motor as they most of the time
. o . likely to occur in any one flight will not cause any Hazardous . .
are the Major, Hazardous or Catastrophic Aircraft Effects. This Lo g . include several motors. As such, failures modes cannot be only
o . . . EHPS Effect or Catastrophic Aircraft Effect as defined in .
categorization will be very dependent of the aircraft propulsion Not assessed anymore at motor level but at aircraft level (e.g. when
239 | Embraer S.A. EHPS.290(a) 14 : . . . EHPS.15. yes no . . . .
architecture and this analysis should be made by the aircraft To: accepted the propulsion system takes part in the flight control function).
Irzjglu;?fzt;rser. Recommended to delete any reference to aircraft (a). The EHPS must be designed and/or installed so that any :os:gtcec;ordination with the aircraft manufacturer will be
’ impact by bird or hail, or other impact of foreign matter, that is q ’
likely to occur in any one flight will not cause any Hazardous
EHPS Effect as defined in EHPS.15.
240 FAA JF EHPS.290(c) 14 In reference to « unlikely », Is this going to be qualified or Yes Noted | Specific guidance will be provided.
quantified in the MoC
) . . . . Refer instead to the definiti f "Ext ly R te" in CS- Not R . .
241 Rolls-Royce EHPS.290(c) 13 Define "unlikely". This word should be avoided in safety analyses. © .er.lr.15 cad'tothe detinition of “Extremely Remote™ In Yes No ° Specific guidance will be provided.
Definitions accepted
Since many of the users of electric propulsion will be eVTOL should
something similar to helicopter power assurance be mentioned? . . -
242 FAA D) EHPS.30 7 We don’t know how electric motors may deteriorate over time in yes Noted Power assurance check is an aircraft requ.est (like in €S-29) for
. s . . . performance purposes and not a propulsion request.
aircraft applications so it seems important this would be addressed
at least initially until experience is gained.
For the time being, EASA is willing to offer flexibility in order to
Cranfield enable innovation.
Ref “ ifi " s thi EHP ifi he aircraf I . . I EHP ifi f the aircraf -al
243 Aerospace EHPS.30 7 efers to. .type certificate”. Is this an S certificate or the aircraft Clarification of wording or intent on certification of EHPS. Yes No Accepted AS can be certified as part of the aircraft or a stand-alone
Solutions Ltd type certificate? engine product.
Specific guidance will be provided in a Certification Memorandum
to part 21 regarding the ways to certify an EHPS.
. . . . P It t ti h (similar to CS-E30 - .

244 SAFRAN EHPS.30 8 Requirement shall be mentioned in assumption report (3) f;’(r)f::aEH(;Screa e an assumption paragraph (similar to ) Yes Yes Accepted EHPS.30 (b)(7) has been added to indicate the assumptions.
Refer to EHPS.30 (b)(1): it provides the technical inputs for the
aircraft designer to properly design the powerplant.

245 | Jonas Biittner EHPS.30 8 Safety instructions for installation is missing in EHPS.30 (b) Yes Noted Concerning the physical installation by a maintenance operator,
the maintenance manual will provide the instruction for a safe
installation on the aircraft.
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“(b) The instructions must include at least the following:
(1) Installation instructions for each system which constitutes the
EHPS” The instrcutions manual for installating and operating the EHPS is
Reference to engine servicing instructions including types of fluids intended for the aircraft designer and not the maintenance
to be used, engine maintenance manual, instructions for storage operators. Therefore, the maintenance manual, instructions for
. . . Partiall t d the safe handling of electri t t f
246 Airbus DS EHPS.30 arfe rplssmg . . . . Consider add missing instructions. Yes No artially S orage anc the sate an. ing o. electric componen ére .no par o
Missing mention that assumptions used to comply with this accepted it but are part of the engine maintenance manual which is part of
regulation need to be part of the installation instructions (in line the ICA.
with CS-E 30). Assumptions have been added (refer to EHPS.30 (b)(7).
Probably implicit, but should also include the instructions for safe Type of fluids to be used has been added (refer to EHPS.30 (b)(8)
handling of the electrical components during installation,
maintenance and operation.
In (b)(3) add a comma “,” at the end
In (b)(5) revise text to read "EHPS configuration, and " . . .
247 TCCA EHPS.30 In (b)(6) revise text to read “..to demonstrate compliance to the Suggest to revise text, if needed Accepted Corrected accordingly. The paragraph has been reworded.
requirements identified in the Type-Certification Basis...”
(6) The necessary data to allow the installer to demonstrate the EHPS can be certified apart from intended aircraft certification.
compliance Fo the reql.!irements iqenfified in the Type-Certification Proposal as follow: (6) The. necessary data tF) allow th'e ins'Fa'IIer Not Requirements of the intended aircraft application are defined
248 SAFRAN EHPS.30 basis of the intended aircraft application. to demonstrate the compliance to the requirements identified Yes Yes accepted according to its associated Type Certification basis
This paragraph is not consistent with page 3 “additional inthe Type-Certification-basis-of the intended aircraft P g yp ’
certification requirements...” application.
249 FAA D) EHPS.30 (b)(3) Detail could be provided in the MOC for this information. yes Accepted Specific guidance will be provided in the Means of Compliance.
This seems to be an incomplete thought. (3) is supposed to As stated, the instructions mut include..."the interface conditions,
250 FAA JF EHPS.30 (b)(3) complete the statement “The instruction must include ...”. In (3) it yes Noted reliability specifications and safety analyses for those components
is not clear what must be included. upon which the EHPS certification is based"
Using ‘Type-Certification Basis’ seems excessive and could be L . a4 . . . .. .
251 FAA JP EHPS.30 (b)(4) interpreted as requiring identification of an installation part and Suggest repla?mg Type-Certification Basis’ with ‘aircraft type ves Not Reqmr.ement.s of the |.ntended alrcraft'ap;')hcanor? are defined
and category. accepted according to its associated Type Certification basis.
amendment level for EHPS approval.
"(b) The instructions must include at least the following:
(3) Where an EHPS relies on components which are not part of the
EHPS.30 EHPS, the interface conditions, reliability specifications and safety
- analyses for those components upon which the EHPS certification is
Instructions based"
252 Rolls-Royce inn;tzrl]ILi]r? :nrd - It is not foreseeable that it would be practical to include safety "...conditions, reliability specifications and safety rationale for Yes No Accepted Modified accordingly
. & analyses of components outside the EHPS. Those components may those components..."
operating the . . .
EHPS be sourced by the airframer, independent from the influence of the
EHPS supplier. It would be sufficient for the EHPS supplier to clearly
state the reliability specifications (failure rates, acceptable latencies
of failures, qualitative requirements to address common modes
etc.) with the rationale for the specification.
EHPS.30
Instructi
rr:arr]l:callcf)cr: No assumptions mentioned (b)(1) Installation instructions for each system which
253 Rolls-Royce installing and (b)(1) Installation instructions for each system which constitutes constitutes the EHPS including necessary assumptions Yes No Accepted EHPS.30 (b)(7) has been added to indicate the assumptions.
. & the EHPS, associated with a typical EHPS installation,
operating the
EHPS
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Airbus propose to update the wording of EHPS.30 Instructions
manual for installing and operating the EHPS - as follows (new
proposed text shown in underlined italic font):
Sub-paragraph (a) implies there is a separate Type Certificate for
the EHPS. Again Airbus consider this is not necessarily required and | (a) Each applicant must prepare and make available to the
EHPS.30 . . . ) . p
Instructions note that the previous paragraph (EHPS.25 ICA) also consider this Agency prior to the issuance of the type certificate, and to the
manual for possibility (if the EHPS is certified as part of the aircraft certification | installer at the time of delivery of the EHPS, approved
254 AIRBUS installing and 7 written in EHPS.25(b)). If the EHPS is certified as part of the aircraft | instructions for installing and operating the EHPS. Alternatively, NO YES Accepted Modified accordingly
. & type certification, it is not clear why separate installation/operating | if the EHPS is certified as part of the aircraft certification, EHPS
operating the . . . . p P - :
EHPS instructions would be required. The paragraph should therefore be | installation/operating instructions pertinent to the operator of
updated to address the situation where there is no separate EHPS the aircraft will be provided in the aircraft relevant manuals
TC.
(b) When the EHPS is certified independently of the aircraft, the
installation/operating instructions required by this Special
Condition must include at least the following:....
We recommend to delete the 4), 5) and 6).
The aircraft designer, Type Certificate Holder of future Type . .
EHPS.30 certificate Holder, has the responsibility of certifying the EHPS on . - . e s . .
Instructions its aircraft. The responsibility of the EHPS designer is to provide the | . . EHPS.30 has been modified to take into account the two different
manual for installation instructions, the operating instructions and the o . Partially certification possibilities.
255 VOLTAERO . . 8 o . s . . {5} Fheaircraft partsand-eguipmentthat may-be-mounted-on; YES NO - . . . . e .
installing and limitations. It is the responsibility of the aircraft designer to comply . . accepted Specific guidance will be provided in a Certification Memorandum
operating the with thoses instructions and limitations. He will also have to ] . to part 21 regarding the ways to certify an EHPS.
EHPS demonstrate the compliance to the applicable requirements in | .
order to obtain the relevant EASA approval for its aircraft. .
the-complianceto-the
. dentifiod | TvpeCortificationbasisof
}H—t—eﬂded—aﬁem j j j O
. Not .
256 Volocopter EHPS.30(b)(3) 9 Sentence has no ending Yes The sentence is correct
accepted
Given the role of ARP4754A in defining a systems-engineering
approach to aircraft development, and its adoption for large
aircraft programmes, | expected to see something similar to
I . . . EHPS.80 (a)(3) and EHPS.350 (b) have been reworded to address
EHPS.30, EHPS.350 (b) to seek that the system definition and integration (at . . L Partially (2)(3) an (b) hav W
257 Rolls-Royce 7,18 N . Consider adding this within the proposed SC. Yes No develoment assurance.
EHPS.350 least of avionics) is done to an accepted standard. Particularly accepted e . . . .
- . . S Specific guidance will be provided in the Means of Compliance.
relevant for more distributed controls - including details in the
Installation Manual does not really reflect how modern aircraft are
designed and developed.
If the EHPS contains reciprocating engme.s or turbine engines, then The adjective "safely" has been added.
any fuel system of the EHPS must be designed and constructed so .
that it will function properly in all flight attitudes and atmospheric “ Fuel systems must be designed to avoid any risk of fuel Partiall Fire risk is covered under EHPS.100.
258 TCCA EHPS.300 15 9 property & P ey SIEne! Y Y| specific guidance will be provided in the Means of Compliance,
conditions . ignition in electromagnetic environment accepted . . "
. such as electrical bonding to ensure electrostatic discharge to
. Does the word properly means also safely? This sentence does not .
o . L ground or to air.
highlight the risk related to fuel ignition
Any technology related to the use of hydrogen, whether used to
L N feed fuel cells or combustion engines is outside the scope of this
L Aviat The limit b-cl hould be deleted: "Any fuel system...". Not
259 | -angeAviation EHPS.300 15 Other types, i.e. fuel cells, will also need a fuel system. € fimiting su. clause should be delete ny fuel system Yes ° special condition. These technologies request further work and
GmbH The same applies to b). accepted . . e s
research before defining the associated certification
requirements.
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This requirement only applies if there is a reciprocating or turbine
engine as part of the hybrid installation. This means the Any technology related to the use of hydrogen, whether used to
requirements would not apply to an EHPS where a hydrogen fuel . . feed fuel cells or combustion engines is outside the scope of this
. - Increase the scope of the requirement e.g. to include Not . . .
260 UK CAA EHPS.300 15 cell is used to generate electricity to then feed to a motor/battery . . Yes special condition. These technologies request further work and
. . consideration of hydrogen fuel cells. accepted . . P
buffer/storage arrangement. This does not seem to be logical as H2 research before defining the associated certification
fuel cells have both fuel and 02 supply challenges which should be requirements.
considered.
It is proposed to add negative g to the text for functioning
dition :
261 SAFRAN EHPS.300 15 Negative G con” ttion L . . . . Yes Yes Accepted Corrected accordingly
(a) “...so that it will function properly in all flight attitudes
including negative g....”
AMC of EHPS.300 list CS-E 560 but should al full CS-E
262 SAFRAN EHPS.300 15 Associated AMC 670 ° 'S ut should also cover fu Yes Yes Accepted This will be part of the specific guidance work to be performed.
The intent is to provide a self-supporting Special Condition in
. . . . . . facili h .
Reciprocating or turbine engines should comply with original CS-E order to facilitate the use e i e .
. . . . Not However, the use of a modified "type certified" engine as part of
263 Embraer S.A. EHPS.300 15 requirements. Recommended to delete this section or to refer to We suggest to delete this paragraph. yes no . e .
applicable CS-E requirement accepted an EHPS will ease the certification process of the EHPS as the
PP g ’ applicant, if holder of the TC for the certified engine will be able to
take credit from the past certification and reuse certification data.
“(b) If the EHPS contains reciprocating engines or turbine engines,
then evidence must be provided that the complete Engine fuel
system is capable of functioning satisfactorily with fuel containing
264 Airbus DS EHPS.300 15 the mammum quantllty of ||qU|d/§oI|d co'n'Famlnatlon, likely to be Proposal is to a'dd mention of prevention of ice build-up in fuel Yes No Accepted !\/Iodlf@d accort?llngly. Note howew:er' that' this was already
encountered in service, for a period sufficient to ensure that the system (water ice accumulation) identified as being part of the specific guidance to be created.
Engine will not malfunction as a result.”
Explicit mention of prevention of Ice build-up in fuel system (water
ice accumulation) is missing.
If the EHPS contai i ti i turbi i th . . This will b de viathe M fC li .
265 TCCA EHPS.300 15 & EP> contains reciprocating engines or turbine engines, then | .. irement should point to CS-E (E250 / E560) Accepted 1s will be made via the Vieans of Lompliance .
surely the relevant parts of CS-E would apply? Specific guidance will be provided in the Means of Compliance.
. Not .
266 TCCA EHPS.300 15 Note comment for the Subpart A. Suggest to redefine the concept. accepted Refer to answer provided for comment for Subpart A
This rule is scoped to include only reciprocating or turbine engines. Any technology related to the use of hydrogen, whether used to
EHPS.300 Fuel It is suggested that fuel cells and other possible power sources - Include all power olants. not iust reciorocating and turbines in Not feed fuel cells or combustion engines is outside the scope of this
267 Rolls-Royce ) 15 even as yet unknown options - should be included. A fuel cell, for P P ’ ) P & Yes No special condition. These technologies request further work and
system rule scope accepted .. . e
example, could run on Hydrogen and maybe even one day on research before defining the associated certification
kerosene. requirements.
No reference to declaration of approved fuel specification including
EHPS.300 Fuel any additive and the associated limitations in flow, temperature Consider to add reference to declaration of approved fuel Declaration and approval of types of fuels and additivies has been
268 Rolls-Royce 15 . L I Yes No Accepted
system and pressure that ensure proper Engine functioning under all specification added.
intended operating conditions.
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Airbus propose to update the wording of EHPS.15 Terminology
as follows (new proposed text shown in underlined italic font):
(a) If the EHPS uses fuel, eentains-reciprocating-engines-or
turbine-engines, then any fuel system of the EHPS must be
designed and constructed so that it will function properly in all . e
Airbus consider that the requirement to substantiate and declare flight attitudes and atmospheric conditions in which the EHPS Declaration and approval of types of fuels and additivies has been
Airbus EHPS.300 Fuel approved fuel specifications should be maintained in this Special is expected to operate Partiall added.
269 . ) 15 PP . p. . . . . P P i ’ . . . . Yes No v However, the use of fuel is for the moment only considered for
Helicopters System Condition. In addition Airbus suggest more generic wording for the (b) If the EHPS uses fuel; containsreciprocating-engines-or accepted . . . . .
. . . . . reciprocating and turbine engine. The use of hydrogen is not
section. turbine-engines, then evidence must be provided that the .
- . L considered as part of the SC E-19.
complete Engine fuel system is capable of functioning
satisfactorily with fuel containing the maximum quantity of
liquid/solid contamination, likely to be encountered in service,
for a period sufficient to ensure that the Engine will not
malfunction as a result.
Werner Scholz, Showing of compliance by using typical fuel types / typical The following intended aircraft applications have been removed
270 Eu',’oPean EHPS.300 Fuel 15 containment must be sufficient, otherwise this becomes rather Add r'e'gardmg gu'dance and/F)r |ntroc.Iuce some tiering (i.e. suggestion Partially from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane system simplified requirements for simpler aircraft). accepted
arduous UAS.
Manufacturers
Airbus propose to update the wording of EHPS.300 Fuel System
- as follows (new proposed text shown in underlined italic
font):
(a) If the EHPS_uses fuel, containsreciprocating-enginesor
turbine-engines, then any fuel distribution system of the EHPS
must be designed and constructed so that it will function
properly in all flight attitudes and atmospheric conditions in
which the EHPS is expected to operate.
(b) If the EHPS uses fuel;-containsreciprocating-engines-or
turbine-engines, then evidence must be provided that the . -
. . . . S . Declaration and approval of types of fuels and additivies has been
Airbus consider that the requirement to substantiate and declare complete_EHPS distribution fuel system is capable of ! pprov s Y vt
EHPS.300 Fuel approved fuel specifications should be maintained in this Special functioning satisfactorily with fuel containing the maximum Partiall added.
271 AIRBUS ) 15 PP . p. . . . . P . & . . v . . & N Y v However, the use of fuel is for the moment only considered for
System Condition. In addition Airbus suggest more generic wording for the quantity of liquid/solid contamination, likely to be encountered accepted . . . . .
. . . . - . reciprocating and turbine engine. The use of hydrogen is not
section. in service, for a period sufficient to ensure that the EHPS will .
. considered as part of the SC E-19.
not malfunction as a result.
(c) Each fuel specification to be approved, including any
additive, and the associated limitations in flow, temperature
and pressure that ensure proper Engine functioning under all
intended operating conditions must be declared and
substantiated
(d) Any reliance placed upon the assumed installed conditions
or installation requirements must be declared in the
instructions for installation as defined in EHPS.30.
Each inei i ith a fuel Il f
EHPS.300 We recommend to modify the paragraph adding a sentence : Not TJ(‘r:n esnfillr;:rlss Ieiizlspgjgl\:lr:teteari:edi\(/sitcim generally composed o
272 VOLTAERO ) 15 The fuel system is generally part of the aircraft design. “If the EHPS installation instructions defines a fuel system, this YES NO pumps, ! / & ) .
Fuel system aragranh applies.” accepted TThe SC E-19 does not adress the aircraft fuel system for which
paragrapn applies. the certification requirements are provided in the relevant CS.
Is it worth having a paragraph parallel to EHPS.300(b)? Malfunction
of a lubrication system, owing to contamination by liquid or solid,
could lead to fire, friction, overheat and potential debris release . N
. ’ ! ’ Consid | f EHPS.300(b) for lubricat t d
273 Rolls-Royce EHPS.310 15 some of which may be Hazardous EHPS Effects; hence the EHPS onst .er.an.a ogue o (. ) for lubrication system (an Yes No Accepted New EHPS.310(b) has been added.
. . . - . note similarity to CS-E 570, particulaly paragraph (b))
lubrication system should function satisfactorily "for a period
sufficient to ensure that the Engine will not malfunction as a
result".
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Paragraph EHPS.310 (b) has been added.
CS-E 270 requirements should be applicable. Recommended to . Partially The other pragraphs are covered by other SC EHPS paragraphs
274 | Embraer S.A. EHPS.310 15 refer to CS-E 270 requirements. Refer to CS-E 270 requirements. yes no accepted (like CS-E.270(d) addressed by EHPS.320) or will be part of the
specific guidance to be provided.
275 TCCA EHPS.310 15 There are other aspects of CS-E for oil / lube systems that are Review CS-E270 and ES70 for relevant aspects. Accepted This \.N-i“ bg made vi.a the Mea.ns of. Compliance. .
relevant here. Specific guidance will be provided in the Means of Compliance.
276 TCCA EHPS.310 15 Note comment for the Subpart A. Suggest to redefine the concept. accl::fced Refer to answer provided for comment for Subpart A
It is proposed to add negative g to the text for functioning
EHPS.310 & . condition : .
277 SAFRAN EHPS.320 15 Negative G (a) “...so that it will function properly in all flight attitudes Yes Yes Accepted Corrected accordingly.
including negative g....”
It is proposed to have a equivalent requirement between
EHPS.310(a) and EHPS.320(a) as the cooling system may use
EHPS.310 & liquid system a for EHPS.320(a), it is proposed the following
278 SAFRAN EHPS.320 15 Consistency between §EHPS 310(a) and §EHPS.320(a) text : “The design and construction of the EHPS cooling system Yes Yes Accepted Corrected accordingly.
’ must ensure adequate cooling in all flight attitudes and
atmospheric conditions in which the EHPS is expected to
operate”.
Fire protection level is function of the nature of the coolant. If the
coolant is not considered as a flammable fluid, there is no need to
meet the Flammable Fluid Fire Protection.
Note however that this demonstration should take into account
A link to the fire protection requirement is proposed for liquid also failure cases and the installation. For example, let's consider a
EHPS.310 & . . cooling system : “If it is a liquid cooling system , the cooling Not water/glycol coolant. If a leakage appears and the environment
279 SAFRAN EHPS.320 15 Fire Protection fluid must meet the Flammable Fluid Fire Protection Yes Yes accepted conditions are such that the water evaporates first, only the glycol
requirement as defined in §EHPS.100” remains which is a flammable fluid. In this configuration, the
coolant will be considered as a flammable fluid.
This will be part of the specific guidance provided as part of the
EHPS.100 and EHPS.30 as there is a need to take into account the
installation.
280 SAFRAN EE’:ESS;SO& 15 Associated AMC to §EHPS.320 Nota: AMC to §EHPS.320 should also cover the liquid systems Yes No Accepted :\I;Ii?d’ any type of cooling system should be considered in the
Appropriate type of oil requirement has been added.
No reference to: Oil contamination limits and protection is now covered by new
EHPS.310 - appropriate type of oil declaration EHPS.310(b), EHPS25 and EHPS.30(b)(8).
281 Rolls-Royce Lubrication 15 - 0il contamination limits and protection Consider to add reference to the identified items Yes No Accepted Impact on EHPS when the oil flows between the EHPS lubrication
system - impact on EHPS when the oil flows between the EHPS lubrication system and the Propeller control system is covered by EHPS.310(a)
system and the Propeller control system. and the specific guidance that will be provided as part of the MoC
(based on CS-E 270).
Airbus propose to update the wording of EHPS.310 Lubrication
System - as follows (new proposed text shown in_underlined
italic font):
EHPS.310 Lubrication system
(a) Any lubrication system of the EHPS must be designed and
EHPS.310 Airbus consider that the requirement to substantiate and declare constructed so as to ensure the proper functioning of the EHPS
282 AIRBUS Lubrication 15 approved oil specifications should be maintained in this Special in all flight attitudes and atmospheric conditions in which the N Y Accepted This covered by EHPS.30(b)(8)
System Condition EHPS is expected to operate.
(b) Each brand and type of oil to be approved, and the
associated limitations, must be declared and substantiated.
(c) Any reliance placed upon the assumed installed conditions
or installation requirements must be declared in the
instructions for installation as defined in EHPS.30.
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Some requirement use the generic statements
(x) Any system of the EHPS must be designed and
constructed so as to ensure the proper functioning of the EHPS in
all flight attitudes and atmospheric conditions in which the EHPS is
expected to operate.
(xx) Any reliance placed upon the assumed installed conditions or Each high level requirement is indeed applicable to these systems.
EHPS.310 installation requirements must be declared in the instructions for For very high-level generic rules, expand each requirement to partiall However, how to show compliance may differ pending the
283 TCCA EHPS.320 15 installation as defined in EHPS.30. describe the intent of the rules as it pertains to the system in v technology that is used. For example, an oil lubircated system is
. . . . accepted .
EHPS.340 Understanding that these rules are written using the Performance question. deemed different than a greased one.
Based Rulemaking philosophy, several requirements using the Specific guidance will be provided in the Means of Compliance.
generic wording invoque the question of whether multiple rules
can be folded into each other. Additionally to appearing redundant,
the high-level nature of the rules might make it difficult for
applicant's to propose MoC that meet the expectations of the
Authorities.
Why doesn’t this include the same sub-paragraph (b) as the fuel
system? Example: water in the oil causes corrosion. The sub-
284 FAA AS EHPS.310(a) 15 v xample: water | of cau 'on. The su Yes Accepted | New EHPS.310(b) has been added.
paragraph (b) above may imply filtration systems to limit oil
contamination, or contamination detection systems.
Is it worth having a paragraph parallel to EHPS.300(b)? Loss of
ity | T ot o ey st ol b
285 Rolls-Royce EHPS.320 16 P . v § . P Consider analogue of EHPS.300(b) for cooling system Yes No v requested by EHPS.80.
cooling, then the cooling system strategy should employ accepted . . .
. . . EHPS.300(b) is more dedicated to the presence of contaminants.
redundancy, diversity or other measures to ensure that cooling
capability is not lost completely by any single failure.
Cooling does not include a provision for contamination, but Not This would create an inconcsistency with CS-E and would not ease
286 Rolls-Royce EHPS.320 15 experience with other fluid means shows that it is good practice to include a provision for contamination <See also comment 18> Yes No accented the use of certified engines as part of the EHPS.
include such provisions P Specific guidance could be provided to propose the best practices.
Cooling of electrical systems is sometimes used as part of the Proposal is to mention that if coolant is acting also as electrical Partiall This is part of the safety assessment that should be made as
287 Airbus DS EHPS.320 15 .g . . Y . P isolator, loss of cooling shall take that into account as an Yes No v requested by EHPS.80.
electrical isolation strategy of the electrical component. . . accepted e . . .
additional risk. Specific guidance will be provided in the MoC.
“(a) The design and construction of the EHPS cooling system must
Airbus Grou S;;:fﬁ;igﬁtifc;it;golnea,l,l normal operating conditions within Partiall This is part of the safety assessment that should be made as
288 P EHPS.320 15 o & . pe. . - Consider add missing requirement Yes No v requested by EHPS.80.
(ADS) Missing CS-E 260 requirement that appropriate means or provision accepted Specific euidance will be provided in the MoC
for liquid-cooled Engines means shall be provided to detect loss of P g P '
coolant
This is already covered by EHPS.290. If the cooling system is
Consideration of foreign matter ingestion, if the source of coolingis | Consider adding requirement regarding capability to withstand damaged or impaired by a FOD, this will lead to an increase of
289 TCCA EHPS.320 15 . & 8 ! & . g red . & g cap ¥ Accepted temperature above the temperature limits and that is covered by
external air? or preclusion of such foreign matter.
EHPS.290 (b)(3).
Specific guidance will be provided in the Means of Compliance
The internal combustion engine and electrical motors/generators L . . . . L
. . . . Include the liquid ling boil the flight Partiall Th tended to b d by EHPS.320(a).
290 TCCA EHPS.320 15 might have completely different cooling systems based on different nclude the flauid cooling botling concerns over the Tig artiaty 'S |.s.|n e.n edro .e covere . v . (a) .
. . envelope. accepted Specific guidance will be provided in the Means of Compliance.
types cooling media.
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Airbus propose to update the wording of EHPS.320 Cooling
System - as follows (new proposed text shown in_underlined
italic font):
(a) Any cooling system of the EHPS must be designed and
constructed so as to ensure the proper functioning of the EHPS
in all flight attitudes and atmospheric conditions in which the
291 AIRBUS EHPS.320 Cooling 15 Airbl:IS propose to am(_end_the wording to be consistent with the EAPS s exlpected Lo operate. s irs ol N v Accepted Corrected accordingly.
System previous fuel and lubrication system paragraphs . 1ot Y ; i
envelope:
(b) Each brand and type of cooling fluid to be approved, and
the associated limitations, must be declared and substantiated
(c) Any reliance placed upon the assumed installed conditions
or installation requirements must be declared in the
instructions for installation as defined in EHPS.30.
Relative to « ... and is substantiated by a verification methodology
292 FAA DJ EHPS.320(a) 15 acceptable to the Agency. » . o Yes Noted EHPS.320 has been reworded.
What does normal mean? Normal operating conditions could,
especially for a UAS, mean just about anything.
,S:izfir:r: (b) The failure of equipment installed on or driven by the EHPS Major/concep Partially
293 EHPS.330 16 EHPS 330- (b) - Why catastrophic is not included? must not result in further damage likely to produce a Catastrophic Effect is now considered but at aircraft level.
Manufacturers ) tual accepted
- Hazardous or Catastrophic EHPS Effect.
Association
This requirement are derived from CS-E 80 but should
applicable only to EHPS sub-system and not to the whole EHPS
(as for the turbine engine).
The considered equipment are those which are mounted on
the sub-system.
Proposed text for EHPS.330(a) : “Mountings and drives for all
. e equipment to be installed on the EHPS sub-system must be .
294 SAFRAN EHPS.330 16 Equipment applicability / EHPS sub-system / MoC designed to permit safe operation of the EHPS with the Yes Yes Accepted Corrected accordingly
equipment fitted”
Same philosophy should apply to (b), (c), (d) requirements
Does the considered equipment are only those defined in the
EHPS type design or also those part of the aircraft type design
(and mounted on the EHPS sub-system, as the same as for CS-E
80(c)) ?
295 TCCA EHPS.330 16 In (d) missing dot; should read "EHPS.20" Suggest to revise text, if needed Accepted Corrected accordingly
The list of essential systems for flight continuation has to be
provided by the aircraft manufacturer depending on the aircraft
. . . . . architecture and characteristics.
296 TCCA EHPS.330 16 Some systems might be essential for the safe continuation of flight. Define the concept.of esse.ntlal systems for ﬂl.ght continuation Not This exchange of information is ensured via to the top/down
that needs to sustain a defined level of electrical power. accepted .
approach requested in EHPS.80.
EHPS.330 addresses only the equipment mounted on the sub-
systems of the EHPS (like a starter for a turbine engine)
297 TCCA EHPS.330 16 Note comment for the Subpart A/page 17 Suggest to redefine the concept. acc’\:;)tted Refer to answer provided for comment for Subpart A
Could EASA please elaborate on the definition of “drives”
298 Volocopter EHPS.330 (a) 17 mentioned Yes Accepted Specific guidance will be provided as AMC E 80.
in EHPS.330(a)?
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Airbus propose to update the wording of EHPS.330 Equipment
- as follows (new proposed text shown in underlined italic
font):
The equivalent requirement in CS-E (CS-E 80) is really limited to the (8) Mountings and dnyes forall equipment to be installed on
. . . . . . the EHPS must be designed: . - .
EHPS.330 design of mounting and drives of the equipment. Airbus consider (i) to permit safe operation of the EHPS with the equipment Partially Hazardous EHPS effect is not limited to the release of High Energy
299 AIRBUS . 16 that the same spirit should be maintained in this Special Condition ) N Y Debris.
Equipment fitted. accepted . .
and that the proposed sub-paragraph (b) should be reworded . . . . Haz and Cat Aircraft Effect are now considered.
accordingly. (i) to pre\'/ent the failure of equ:pmen? to result in furt.her
damage likely to produce a hazard (High Energy Debris or
propeller Release, Hazardous or Catastrophic aircraft effect)
(c) Each item of installed equipment must be installed
according to the limitations specified for that equipment.
The modern code such as the amendment 5 of the CS-23 defines .
EHPS.330 the reliability at the level of the aircraft and not at the level of the We recommend to modify the paragraph : Not
300 VOLTAERO . 16 . . . - Deleting (b) and (d) YES NO SC E-19 is not dedicated to CS-23 or a type of aircraft.
Equipment equipment. Its seems unconsistant to use a terminology as - Renumbering (¢ ) in (b). accepted
“Hazardous EHPS effect”.
§(b) should be linked to § EHPS.460 dealing with
starting/restarting capability.
301 SAFRAN EHPS.340 16 Ignition / start-restart capability Proposal : No Yes Accepted This will be part of the specific guidance provided in the MoC.
“...in which the EHPS is expected to operate in accordance with
EHPS.460(b)(2).”
EHPS is not limited to the use of piston engines. The requirements
. . . are objective base requirements allowing to provide specific
302 Embraer S.A. EHPS.340 16 C5-E 240 reqU|rement§ should be applicable. Recommended to Refer to CS-E 240 requirements. yes no Partially guidance depending on the nature of the EHPS sub-systems.
refer to CS-E 240 requirements. accepted : . . .
As such, CS-E 240 will be used to create the specific guidance asit
was stated in the paragraph "Means of Compliance"
Unclear requirement. Ignition system simply needs to provide This requirement is an objective base requirement allowing to
303 FAA WM EHPS.340(a) 16 uninterrupted service when/if required. This leaves room for dual Yes Noted provide specific guidance depending on the nature of the EHPS
ignition systems or higher reliability single ignition systems. sub-systems.
In reference to « in all flight attitudes and «: ?:;trgieitlizsi:/tszrtnhii izntqur?i:::ilicfzg::z(:)?jgs or equivalent
304 FAA WM EHPS.340(a) 16 Why attitudes? How do attitude impact Ignition ? Did you mean Yes Noted ) . . . .
altitudes? me?ns. It must be considered |.n conjunc.tlon with the fuel system
which can be affected by the aircraft attitude.
305 Lange Aviation EHPS.350 18 ”Reasor?able assurance” is an abstract and undetermined ShouIFi be defined' in terms of probabilities depending on Yes Accepted Cons.is.tenc.y with CS.-E should 'be m'ain'tai'ned.
GmbH expression. severity of potential effect. Specific guidance will be provided in similar way as AMC E 50(e).
CS-E.50 is intended for single engine.
However, on full electric distributed propulsion, the EHPS control
CS-E 50 Engine Control System has para (h) that addresses Aircraft- system is fully relying on the aircraft power supply. A complete
306 UK CAA EHPS.350 17 Supplied Electrical Power. There does not appear to be an Include consideration of aircraft-supplied electrical power for Yes Partially loss of the aircraft electric power supply will lead to the total loss
equivalent in the EHPS Special Condition. Why is this not addressed | the Engine Control System. accepted of power which is a considered as a Catastrophic Aircraft Effect.
as it will still need to be considered for the Engine Control System? Therefore, the aircraft power supply should be part of the safety
assessment to be performed according EHPS.80.
Specific guidance will be provided.
As a remark, the EHPS Control System could be made of an
EHPS general control system plus EHPS Sub-System control (as
for Engine Control System).
In the definition of the EHPS Control System, energy storage is .
307 SAFRAN EHPS.350 17/18 General excluded while it is included in the EHPS Sub-System definition Accepted Exclusion has been removed.
a It is propose to include the Energy Storage Control System in
the EHPS Control System as an Energy Storage System may be
dedicated to propulsive function.
308 SAFRAN EHPS.350 17/18 AMC (a) may be interpretative, AMC needed Accepted Specific guidance will be provided in the Means of Compliance.
309 SAFRAN EHPS.350 17/18 Flight Envelope definition (b) The di'fference between ’flight envelope’ and ‘operational Accepted Replaced by "in :dll flight attitudes and a"tmospheric conditions in
envelope’ may have to be explained. which the EHPS is expected to operate.
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EHPS are different from a single motor as they most of the time
includ | motors. A h, fail d thb |
(e)(2) There is an inconsistency with this paragraph. Only the include several motors. As such, failures 'T’O es cannot be only
. . . assessed anymore at motor level but at aircraft level (e.g. when
Aircraft TC Holder can demonstrate compliance with the . . . .
. Lo . . . the propulsion system takes part in the flight control function).
aircraft safety objectives. For the Aircraft it is the Aircraft TCH. . . . .
This Special Condition requirement anlies to an EHPS Not This is why safety objectives have to be derived from the intended
310 SAFRAN EHPS.350 17/18 A/C Certification basis . P L d e pp. aircraft application. The aircraft manufacturer will provide these
applicant (with its own Certification Basis). accepted o .
data as it is already done today between aircraft manufacturers
Proposed text: .
. . . and engine manufacturers. EHPS manufacturers do need to take
(2) Not have any single failures that result in Hazardous EHPS . . . .
. into account safety objectives that are provided by the aircraft
Effect(s) or-Catastrophic-AireraftEffect; and.. .
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
(e)(3) : in addition to effects listed for local event, electrical
. | | . . .
311 SAFRAN EHPS.350 17/18 Electrical effect for local event event could be also added Accepted Electrical arcing added
Proposed text :
“.. or: Electrical Arcing ,Mechanical Jamming or Failure ....”
(f) this paragraph seems partially redundant with the §(a) for
which exceedance of operating limitations has to be avoided.
312 SAFRAN EHPS.350 17/18 Protection system Concerning Protection system, does the objective of the § aim Accepted Paragraph dedicated to Protection Systems has been reworded.
at be focused on the availability of the function during
maintenance intervals?
CS-E.50 is intended for single engine.
. . H , on full electric distributed Ision, the EHPS control
(g) Aircraft-supplied data ==> same remark as for (e)(2) for oweve.r ontu e.ec ricais n. uted propuision, the contro
s system is fully relying on the aircraft power supply. A complete
Catastrophic Aircraft Effect +why exclude power command Partiall loss of the aircraft electric power supply will lead to the total loss
313 SAFRAN EHPS.350 17/18 Power command signal and electrical power excluded signals ? Why the Aircraft supplied electrical power are y S . P PRy s
. . . . accepted of power which is a considered as a Catastrophic Aircraft Effect.
excluded from this requirement? Why not include also aircraft- .
supplied electrical power ? Therefore, the aircraft power supply should be part of the safety
’ assessment to be performed according EHPS.80.
Specific guidance will be provided.
(h) ‘“That may result in adverse effect on the safety of the
aircraft’ a It is proposed to remain at EHPS level: "that may
result in adverse effects on the specification flown down by the
aircraft applicant to allows the intended aircraft application to
314 SAFRAN EHPS.350 17/18 EHPS perimeter meet the qualitative and quantitative safety objectives defined Accepted Requirement targeted to EHPS.
in the type-certification basis of the intended aircraft
application safety of the aircraft". This may be defined in a
separate requirement if it sought to be applied not only to
EHPS Control System.
General Replaced by "Instructions for installation and operation of the
315 Aviation EHPS.350 17 EHPS 350- (2) The environmental limits must be established and Add A/RFMS specifically since installation manual may not Major/concep Accepted EHPS ".
Manufacturers ' documented in the Installation Manual required by EHPS.30 include A/RFMS.. tual P As stated by EHPS.30, this can be part of the relevant aircraft
Association manuals.
“(f) Protection systems
The design and functioning of EHPS control devices and systems, “ .
. . . . (f) Protection systems
together with EHPS instruments and operating and maintenance . - .
. . . The design and functioning of EHPS control devices and
The Boein instructions, must provide reasonable assurance that the EHPS systems, together with EHPS instruments and operating and
316 g EHPS.350 18 operating limitations will not be exceeded in service.” ¥ . » 108 . . . P & no yes Noted Paragraph dedicated to Protection Systems has been reworded.
Company e . . . maintenance instructions, must provide reasonable assurance
Needs Clarification: an exceedance of continuous engine operating L . .
L . - ) that the EHPS operating limitations will not be exceeded in
limits up to the approved transient limits may happen in emergency normal operating service.”
conditions. It is important to detect the transient and be sure that P & ’
the maximum transient does not have detrimental effects.
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A requirement to have a means to stop the EHPS (as CS-E 50
(k)) could be still required as the ‘inability to shut down the
engine’ is considered as a HAZ EHPS effect.

317 SAFRAN EHPS.350 18 EHPS stop requirement MoC a discussion should held around the applicability of the Accepted Paragraph added to deal with EHPS stop and isolation.
AMC 20-3 MoC for the EHPS (applicability of the LOPC rate,
general philosophy of primary system and backup system,
etc....).

In (f) Revise to read "(1) The design..."

In (f) Add "...limitations, that affect the structural integrity of the
rotating parts or the electrical integrity of the EPU electrical system,
will..."

In (f) Add “ (2) When electronic overspeed protection systems are
provided, the design must include a means for testing, at least once
per EPU start/stop cycle, to establish the availability of the
protection function. The means must be such that a complete test
of the system can be achieved in the minimum number of cycles. If
the test is not fully automatic, the requirement for a manual test
must be contained in the EPU instructions for operation.”

In (f) Add "(3) When overspeed protection is provided through
hydromechanical or mechanical means, it must be demonstrated
by test or other acceptable means that the overspeed function

318 TCCA EHPS.350 18 remains available between inspection and maintenance periods." Suggest to revise and add text, if needed
Add:

"(i) EHPS control system electrical power

(1) The EHPS control system must be designed such that the loss,
malfunction, or interruption of the EHPS control system electrical
power source will not result in a hazardous EHPS effect,
unacceptable transmission of erroneous data, or continued EHPS
operation in the absence of the control function.

(2) If any electrical power is supplied from the aircraft to the EHPS
control system for powering on and operating the EHPS, the need
for and the characteristics of this electrical power, including
transient and steady state voltage limits, must be identified and
declared in the EHPS installation_manual.

(i) EHPS shut down means

Means must be provided for shutting down the EHPS rapidly."

Paragraph EHPS.350(f) has been reworded and addresses the
comment.

EJPS control system electrical power supply:

CS-E.50 is intended for single engine.

However, on full electric distributed propulsion, the EHPS control
Partially system is fully relying on the aircraft power supply. A complete
accepted loss of the aircraft electric power supply will lead to the total loss
of power which is a considered as a Catastrophic Aircraft Effect.
Therefore, the aircraft power supply should be part of the safety
assessment to be performed according EHPS.80.

Specific guidance will be provided.

EHPS shut down means: covered by EHPS.350(d).

Paragraph (b)

The use of the terminology “Complex Electronic Hardware” could
cause confusion with respect to the scope of what should be Replace “Complex Electronic Hardware” by “Airborne
addressed by this paragraph. The suggestion is to use the same Electronic Hardware”

terminology as the recent EASA’s AMCs and CMs .Use “Airborne
Electronic Hardware”.

319 TCCA EHPS.350 17 Accepted Corrected accordingly.

The SC removed evaluation and documentation of resulting
operability characteristics from:

CS-E 50(g) Aircraft-Supplied Data

(2) be detected and accommodated. The accommodation strategy
must not result in an unacceptable change in thrust or power or an Expand to include the intent of the CS-E version of the rule, in a
unacceptable change in Engine operating and starting manner consistent with PBR style.

characteristics. The effects of these Failures on Engine power or
thrust,

Engine operability and starting characteristics throughout the flight
envelope must be evaluated and documented.

320 TCCA EHPS.350 17 Accepted Added accordingly.
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In reference to:
“CS-E 50 (j) Engines having a 30-Second OEI Power rating must

incorporate means or provision for means for automatic availabilit . .
P . P L ¥ Adapt and include CS-50(j) to account for controls related to
and automatic control of the 30-Second OEI Power within its

321 TCCA EHPS.350 17 augmented thrust time-limited modes of operation. Accepted Added accordingly.

operating limitations (see AMC E 50(j)).“ . L
Instead of x-time OEIl, there may be high thrust availability designed Review other paragraphs from CS-£ 50 for applicability.

to compensate for loss of thrust of some propulsors (loss of 3
thrusters out of 5), and a rating associated to the mode.

Removed: CS-E 50 (k) Means for shutting down the Engine rapidly This requirement may still be applicable, both for the turbine

322 TCCA EHPS.350 17 . or piston portions of a hybrid design, but also for cutting Accepted It is covered by EHPS.350 (d)
must be provided. . . . . .
electrical loads in various situations.
It would be good to keep this high level to potentially use the EHPS.350(b) has been renamed to reflect the development
323 FAA D) EHPS.350 (b) 17 System Verification Policy. Harmonization talks are planned in this Yes Noted assurance aspects.
area for early summer with EASA. Development assurance has also been added to EHPS.80(a)(3).
CS-E.50 is intended for single engine.
However, on full electric distributed propulsion, the EHPS control
system is fully relying on the aircraft power supply. A complete
. . . . . Partially loss of the aircraft electric power supply will lead to the total loss
324 FAA GH EHPS.350 (i) 18 Requirements for electrical power to the control has been lost. Add it back in. Yes

accepted of power which is a considered as a Catastrophic Aircraft Effect.
Therefore, the aircraft power supply should be part of the safety
assessment to be performed according EHPS.80.

Specific guidance will be provided.

The protection system must be designed and constructed so
that foreseeable Failures or malfunctions leading to local
events in the intended aircraft application, such as fire,
overheat must not result in loss of the protection function

EHPS.350 Control Paragraph (f) Protection system

325 Rolls-Royce 17 This paragraph (f) does not refer to protection. <see also comment

Yes No Accepted Paragraph dedicated to Protection Systems has been reworded.
System 36>

The term "essentially" is always subject to discussions during
engine certification and does not consitute a clear requirement.
CS-E is dedicated to single engine design (while considering

There is no equivalent to CS-E50 (c )(2) 'in the Full-up Configuration,
the system is essentially single Fault tolerant for electrical and

EHPS. | | ic Fail ith LOTC/LOP " th I Partiall
326 Rolls-Royce 5350 Contro 18 electronic al‘ures With respect to O ¢/LOPC gvents .t .at ru ? car.1 Consider including an equivalent to CS-E50 (c )(2) in EHPS.350 Yes No artially generic installations to define generic safety objectives like the CS-
System be a substantial control system architecture driver, so if it applies, it accepted E 50(c)(2))
should be included in the rules, not just the AMCs. (see also » . N .
SC E-19 derives directly the safety objectives from the intended
comment 22) . o
aircrfat application.
327 Rolls-Royce EHPS.350 Control 18 Not convinced that (e )(3) adds anything to (e )(2). leave out (e )(3) Yes No Not A local event may not be the result of a single failure.
System accepted
EHPS. | f -E higher level; gi he high level of (f) | Partiall
328 Rolls-Royce 5:350 Contro 18 (f) covers CS. >0 (? Jbut at hig .er evel; given the high level of (f) leave out (f) Yes No artially Paragraph dedicated to Protection Systems has been reworded.
System am not convinced it adds anything to (a). accepted

"The design and functioning of EHPS control devices and systems,
together with EHPS instruments and operating and maintenance
EHPS.350 EHPS instructions, must provide reasonable assurance that the EHPS
329 Rolls-Royce ) 18 operating limitations will not be exceeded in service." Define "reasonable assurance". Yes No Noted Paragraph dedicated to Protection Systems has been reworded.
Control System - " .

What is "reasonable assurance"? Is this related to the safety
assessment? In which case should the level of assurance not be
commensurate with the hazard being protected?

EHPS.350 (g) excludes the power command signal from this
EHPS.350 EHPS regulation (as does CS-E 50) but | would have thought that more Consider including the power command signal in the scope of
330 Rolls-Royce 18 . .

Control System should be done to ensure that loss or corruption of the power the regulation.

command signal should be detected and accommodated.

Yes No Accepted Corrected accordingly
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Werner Scholz, The requirement (b) for the deign assurance could become a The following intended aircraft applications have been removed
331 Eur.opean EHPS.350 EHPS 17 difficult task especially \A{he_n applleq O-Ith.O the software Add r_egardmg gmdance and/pr mtroc_iuce some tiering (i.e. suggestion Partially from the scope: C5-22, CS-LSA, C5-23 level 1 day VFR and Light
Sailplane Control System development. Here the limited possibilities for developers for the simplified requirements for simpler aircraft). accepted UAS
Manufacturers small aircraft sector could be exceeded very fast. '
Airbus propose to update the wording of EHPS.350 EHPS
Control System - as follows (new proposed text shown in
. . underlined italic font):
Sub—Paragraph (a) should be completed to mcllude a req.m.rement to —EHPS.350 EHPS Control System
provide adequate power response to control inputs. This is . .
. e . . . (a) The EHPS control system design must be such that: Paragraph (a) has been corrected accordingly.
identified today in CS-E and also in CS 25 and should be maintained. . .
. . . . (1) the EHPS does not experience any unacceptable operating Paragraph (d) has been removed as covered by EHPS.30 and
The intent of sub-paragraph (d) is not obvious. It is not clear what . . . ; ;
o characteristics_(including unacceptable power oscillations) or EHPS.330a dn replaced by EHPS isolation.
EHPS.350 EHPS added value it brings compared to § EHPS.490 and EHPS.30. - T . .
332 AIRBUS 17 . exceed any of its operating limitations N Accepted Paragraph dedicated to Protection Systems has been reworded.
Control System Sub-paragraph (f) seems to be redundant with sub-paragraph (a). . o . . L . . .
. . (2) it performs its intended function throughout the declared Time limited dispatch is kept separated as not required for the
Sub-paragraph (g) may be combined with sub-paragraph (e) ) ] ; s . . . .
. . A/C operational envelope in a manner which: certification. It is considered easier to keep it separated from
Sub-paragraph (d) could be combined with subparagraph (a) ; ; p p .
} ,. . . : (i) enables immediate modulation of EHPS power following EHPS.350.
The time limited dispatch requirement could be added to this EHPS . p .
Control svstem paragraph flight crew command with adequate sensitivity
¥ paragrap (i) enables selected values of relevant control parameters over
changing atmospheric conditions
(i) complies with the operability specifications under EHPS.460
Sub—!:)aragraph (a) should be completed to mcllude a req.w'rement to (b) Design Assurance
provide adequate power response to control inputs. This is . . .
. - . . N Any software and complex electronic hardware, including
identified today in CS-E and also in CS 25 and should be maintained. . . .
. . . . programmable logic devices, shall be designed and developed
The intent of sub-paragraph (d) is not obvious. It is not clear what using a structured and methodical approach that provides a
EHPS. EHP lue it bri EHPS.4 EHPS.30.
333 AIRBUS 5350 > 17 added value it brings compared to § > .90 and 530 level of assuranceforthelegie, that is commensurate with the N Accepted Corrected accordingly.
Control System Sub-paragraph (f) seems to be redundant with sub-paragraph (a). . B . .
. . severity of the hazard associated with the failure or
Sub-paragraph (g) may be combined with sub-paragraph (e) . . .
. . malfunction of the system using this software or hardware,
Sub-paragraph (d) could be combined with subparagraph (a) and is substantiated by a verification methodology acceptable
The time limited dispatch requirement could be added to this EHPS 4 &Y P
to the Agency.
Control system paragraph
(c) EHPS control system failures.
. . The EHPS control system must:
Sub-Paragraph (a) should be completed to mc}ude a requvement to (1) Meet the safety objectives of the intended aircraft
provide adequate power response to control inputs. This is application:
identified today in CS-E and also in CS 25 and should be maintained. PP ’ . . . . .
. . . . (2) Not have any single failures _(including loss of or corruption
The intent of sub-paragraph (d) is not obvious. It is not clear what of aircraft-supplied data) that result in High Eneray Debris or
EHPS.350 EHPS added value it brings compared to § EHPS.490 and EHPS.30. bp . v Not Hazardous EHPS effect is not limited to the release of High Energy
334 AIRBUS 17 . Propeller Release or Catastrophic Aircraft Effect; and N .
Control System Sub-paragraph (f) seems to be redundant with sub-paragraph (a). - . accepted Debris.
. . (3) Be designed and constructed so that foreseeable Failures or
Sub-paragraph (g) may be combined with sub-paragraph (e) . . . . .
. . malfunctions leading to local events in the intended aircraft
Sub-paragraph (d) could be combined with subparagraph (a) . . . .
. L . . . application, such as fire, overheat or Failure leading to damage
The time limited dispatch requirement could be added to this EHPS . .
Control system paragraph to EHPS Control System components, must not result in a High
Energy Debris or Propeller Release or Catastrophic Aircraft
Effect due to EHPS Control System Failures or malfunctions.
Sub-paragraph (a) should be completed to include a requirement to | (d) Information system security protection.
provide adequate power response to control inputs. This is EHPS control systems, including networks, software and data,
identified today in CS-E and also in CS 25 and should be maintained. | must be designed and installed so that they are protected from
The intent of sub-paragraph (d) is not obvious. It is not clear what intentional unauthorized electronic interactions that may
EHPS.350 EHPS added value it brings compared to § EHPS.490 and EHPS.30. result in adverse effects on the safety of the aircraft. The
335 AIRBUS 17 . L s . o N Noted
Control System Sub-paragraph (f) seems to be redundant with sub-paragraph (a). security risks and vulnerabilities must be identified, assessed
Sub-paragraph (g) may be combined with sub-paragraph (e) and mitigated as necessary. The applicant must make
Sub-paragraph (d) could be combined with subparagraph (a) procedures and instructions for continued airworthiness (ICA)
The time limited dispatch requirement could be added to this EHPS | available that ensure that the security protections of the EHPS
Control system paragraph controls are maintained.
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(e) If approval is sought for dispatch with Faults present in an
EHPS control system, a time limited dispatch (TLD) analysis of
the EHPS control system must be carried out to determine the
dispatch and maintenance intervals. The time-weighted-
average of the Full-up Configuration and all allowable dispatch
configurations with Faults must meet the safety objectives of
the intended aircraft application and For each_proposed
Sub-paragraph (a) should be completed to include a requirement to | dispatchable configuration, it must be shown by test or
provide adequate power response to control inputs. This is analysis that:
identified today in CS-E and also in CS 25 and should be maintained. | (1) The EHPS remains capable of meeting all EHPS
The intent of sub-paragraph (d) is not obvious. It is not clear what specifications for the operability aspects covered by EHPS.460
EHPS.350 EHPS added value it brings compared to § EHPS.490 and EHPS.30. (2) The ability to control the EHPS within limits is maintained; Not Hazardous EHPS effect is not limited to the release of High Energy
336 AIRBUS 17 . L L . ] . N Y .
Control System Sub-paragraph (f) seems to be redundant with sub-paragraph (a). (3) Protection is maintained against_High Energy Debris or accepted Debris.
Sub-paragraph (g) may be combined with sub-paragraph (e) Propeller Release and Catastrophic Aircraft Effect, if provided
Sub-paragraph (d) could be combined with subparagraph (a) solely by the EHPS control system and shown to be necessary
The time limited dispatch requirement could be added to this EHPS | by the safety analyses required under EHPS.80 and EHPS.350;
Control system paragraph (4) A means is maintained to provide necessary signals to
identify EHPS control system Faults;
(5) A further single Failure in the EHPS control system will not
produce_a High Energy Debris or Propeller Release or a
Catastrophic Aircraft Effect;
(6) The Engine continues to meet its certification specifications
for external threats;
(7) The proposed dispatch interval is justified.
EHPS.350 EHPS . " .
337 FARADAY Control System 17 Can the A'ge'ncly'/ details what are "unacceptable operating Yes No Accepted Specific guidance will be provided in the Means of Compliance.
aerospace () characteristics
We recommend to modify the paragraph (b): FHPS are different from a single mf)tor as they most of the time
" . include several motors. As such, failures modes cannot be only
(b) Design Assurance .
Any software and complex electronic hardware, including assessed an.ymore at motor level .bUt at a'|rcraft level (e.g. ‘f”he”
. . . the propulsion system takes part in the flight control function).
EHPS.350 prf)grammable logic devices, shall be designed and deyeloped This is why safety objectives have to be derived from the intended
338 VOLTAERO EHPS Control 17 The EHPS designer does not know the safety level of the aircraft. using aEstructured aﬁ nd methgdlcal approach . YES NO Not aircraft application. The aircraft manufacturer will provide these
System . ‘ o . - accepted data as it is already done today between aircraft manufacturers
: ) ¢ . . . and engine manufacturers. EHPS manufacturers do need to take
. . - i ’ into account safety objectives that are provided by the aircraft
" e manufacturers in order for them to be able to perform the
’ complete aircraft safety analysis.
EHPS.350 . s We recommend to modify the paragraph : . Paragraph dedicated to Protection Systems has been reworded.
339 VOLTAERO EHPS Control 17 Z:sees:lnljz::llures are already dealt with in EHPS.80 Safety - Delting (e) YES NO at:;'g; Specific requirement applies on top of the safety objectives
System ’ - Renumbering (f) in (e). derived from the EHPS.80.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
EHPS.350 The EHPS designer does not know the safety level of the aircraft. We recommend to modify the paragraph : Not This is why safety objectives have to be derived from the intended
340 VOLTAERO EHPS Control 18 The EHPS failures are already dealt with in EHPS.80 Safety - Delting (g) YES NO accepted aircraft application. The aircraft manufacturer will provide these
System assessment. - Renumbering (h) in (f). data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
(4) Not have any single electrical or electronic failures that Covered by 350(e)(2).
. result in Hazardous EHPS Effect(s). This applies to hard faults Specific guidance will be provided in the MoC to define the nature
341 FAA DK EHPS.350(e) 17 Add item (short circuits, open circuits, out-of-range) and soft faults (in- ves Accepted of the failure including hard (short circuits, open circuits, out-of-
range shifts, drifts, erratic fluctuations) range) and soft faults (in-range shifts, drifts, erratic fluctuations).
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We suggest to change the text from:
(e) EHPS control system failures.
The EHPS control system must:
(1) Meet the safety objectives of the intended aircraft
application;
(2) Not have any single failures that result in Hazardous EHPS
Effect(s) or Catastrophic Aircraft Effect; and
(3) Be designed and constructed so that foreseeable Failures or EHPS are different from a single motor as they most of the time
malfunctions leading to local events in the intended aircraft include several motors. As such, failures modes cannot be only
The EHPS manufacturer should not be responsible to define what application, such as fire, overheat or Failure leading tg damage assessed an.ymore at motor level Put at a.lrcraft level (e.g. \{vhen
. o . to EHPS Control System components, must not result in a the propulsion system takes part in the flight control function).
are the Major, Hazardous or Catastrophic Aircraft Effects. This o L . . .
o . . . Hazardous EHPS Effect or Catastrophic Aircraft Effect due to This is why safety objectives have to be derived from the intended
categorization will be very dependent of the aircraft propulsion . . Not . L . . .
342 | Embraer S.A. EHPS.350(e) 17 - . . . EHPS Control System Failures or malfunctions. yes no aircraft application. The aircraft manufacturer will provide these
architecture and this analysis should be made by the aircraft accepted L .
. To: data as it is already done today between aircraft manufacturers
manufacturer. Recommended to delete any reference to aircraft , .
level effects (e) EHPS control system failures. and engine manufacturers. EHPS manufacturers do need to take
' The EHPS control system must: into account safety objectives that are provided by the aircraft
(1) Meet the applicable safety objectives; manufacturers in order for them to be able to perform the
(2) Not have any single failures that result in Hazardous EHPS complete aircraft safety analysis.
Effect(s); and
(3) Be designed and constructed so that foreseeable Failures or
malfunctions leading to local events in the intended aircraft
application, such as fire, overheat or Failure leading to damage
to EHPS Control System components, must not result in a
Hazardous EHPS Effect due to EHPS Control System Failures or
malfunctions.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
Once again, | believe that inclusion of Aircraft Effects is an the propulsion system takes part in the flight control function).
EHPS.350(e)(2) overreach. The engine manufacturer is less that qualified to make Not This is why safety objectives have to be derived from the intended
343 FAA GH and (3) 17 that level of judgement. That is the role of the installer. While | Yes Yes accepted aircraft application. The aircraft manufacturer will provide these
Alsoin (g)(1) agree that the engine manufacturer needs to be aware of these P data as it is already done today between aircraft manufacturers
threats he is not the best individual to certify these facts. and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
Vertical , , Provide clarity on what ‘reasonable assurance’ means to the . .
344 EHPS.350(f) 18 What does EASA mean by 'reasonable assurance'? Yes Noted Paragraph dedicated to Protection Systems has been reworded.
Aerospace agency
345 FAA D) EHPS.350(g) 18 A total loss of thrust for most eVTOLs would be catastrophic. Yes Noted This has to be assessed as requsted per EHPS.80.
Vertical More clarify is required on the following: "Single failures leading to AMC to define the types of ‘power command signals’, this
346 Aerospace EHPS.350(g) 18 a loss, interruption or corruption of aircraft-supplied data (other could include speed control (i.e. RPM command), or it may Yes Noted Folllowing received comments, the exclusion has been removed.
P than power command signals from the aircraft)" include torque control but not necessarily speed.
We suggest to change the text from:
Aircraft- lied data. Single fail leading to a loss, . . .
.(g) |rcra. supplie a.a |ng.e arures e? Ng 10 a 1035 EHPS are different from a single motor as they most of the time
interruption or corruption of aircraft-supplied data (other than . .
. . . . include several motors. As such, failures modes cannot be only
power command signals from the aircraft), or aircraft-supplied .
. . assessed anymore at motor level but at aircraft level (e.g. when
data shared between independent EHPS or independent . . . .
. . the propulsion system takes part in the flight control function).
engines of a EHPS must: (1) Not result in a Hazardous EHPS . . . .
. s . This is why safety objectives have to be derived from the intended
Aircraft level system safety assessment should evaluate effects on Effect or Catastrophic Aircraft Effect for any EHPS installed on Not . L . . .
347 | Embraer S.A. EHPS.350(g) 18 . . . . . yes no aircraft application. The aircraft manufacturer will provide these
the aircraft and it is not required to evaluated by this SC. the aircraft; and (2) Be detected and accommodated. accepted L :
To: data as it is already done today between aircraft manufacturers
. . and engine manufacturers. EHPS manufacturers do need to take
(g) Aircraft-supplied data. . L . .
. ; . . . . into account safety objectives that are provided by the aircraft
Single failures leading to a loss, interruption or corruption of .
. . . manufacturers in order for them to be able to perform the
aircraft-supplied data (other than power command signals complete aircraft safety analvsis
from the aircraft), or aircraft-supplied data shared between P ¥ ysis.
independent EHPS or independent engines of a EHPS must:
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(1) Not result in a Hazardous EHPS Effect; and
(2) Be detected and accommodated.
This implies to me that total loss of thrust, landing off-site, etc. are
EHPS.350(g)(1) acceptapble. Given that this is a design ch(;ice (singgle input’from the EHPS.350 (g)(1) and (g)(2) do not imply this.
348 FAA AS 18 . . . Yes Noted The criticality of such events should be made at aircraft level by
and (2) airplane that could affect all engines), maybe the requirements the aircraft manufacturer
from EHPS 290(b) would be more appropriate. )
Same methodology and requirements as for CS-E.
Shouldn’t one high level rule be written and have (a) thru (e ) be (ca:))nlﬂnspllriz?c);t?:;?iss Irte(;if;:eeni::f non obligation to show
349 FAA D) EHPS.355 18 addressed in th? MOC? The MOC reqwrgments seem like they Yes Not (b) provides additional safety and operational requirements for
could vary considerably between fixed wing, rotorcraft/eVTOL, and accepted . . .
UAS. each dispatchable configuration.
Detailed guidance is provided as per ARP5107B. Similar guidance
should be made for EHPS control system.
350 Lange Aviation EHPS.355 18 “EHPS” instead of “Engine” in several instances Search dpcument for “engine” and replace with “EHPS” where Yes Accepted Corrected accordingly.
GmbH appropriate
351 Rolls-Royce EHPS.355 18 (b)(6) Typo: Substitute "EHPS" instead of "Engine" Substitute wording Yes No Accepted Corrected accordingly.
An AMC is needed to define the perimeter that could be
covered in this requirement (named here EHPS Control . . . .
352 SAFRAN EHPS.355 18 AMC System). Accepted izi::g;; ig;dance will be provided as part of the Means of
The philosophy for the EHPS dispatch is understood as the '
same as for Engine Dispatch, please explain.
‘Catastrophic Aircraft Effect’ a There is an inconsistency with
this paragraph. Only the TC Holder can demonstrate EHPS are different from a single motor as they most of the time
compliance with the aircraft safety objectives. For the Aircraft include several motors. As such, failures modes cannot be only
it is the Aircraft TCH. assessed anymore at motor level but at aircraft level (e.g. when
This Special Condition requirement applies to a EHPS applicant the propulsion system takes part in the flight control function).
(with its own Certification Basis). Not This is why safety objectives have to be derived from the intended
353 SAFRAN EHPS.355 18 EHPS perimeter Engine word left, proposed text : aircraft application. The aircraft manufacturer will provide these
(5) A further single Failure in the EHPS control system will not accepted data as it is already done today between aircraft manufacturers
produce a Hazardous EHPS Engine Effect and engine manufacturers. EHPS manufacturers do need to take
(6) The EHPS-Engine continues to meet its certification into account safety objectives that are provided by the aircraft
specifications for external threats; manufacturers in order for them to be able to perform the
(7) The requirement includes all aircraft safety objectives a complete aircraft safety analysis.
please explain ?
Same methodology and requirements as for CS-E.
General (a) is important as it defines the non obligation to show
354 Aviation EHPS.355 18 EHPS 355-(b) For each dispatchable configuration it must be shown | (b) For each dispatchable configuration it must be shown by Minor Not compliance to this requirement.
Manufacturers by test or analysis that:- 'or' may be an issue here. test and analysis that: accepted (b) provides additional safety and operational requirements for
Association each dispatchable configuration.
Detailed guidance is
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
It may not be appropriate to include aircraft level effects here. Not This is why safety objectives have to be derived from the intended
355 FAA PH EHPS.355 (b)(5) 18 . Yes aircraft application. The aircraft manufacturer will provide these
Again overreach accepted o .
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
356 FAA AS EHPS.355 (d) 19 Is there an ALS? Otherwise requiring operators to follow the TLD Yes Noted The ALS is part of the ICA requested in EHPS.25.
may not be legally enforceable
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EHPS.355 Time-
Limited Dispatch

18
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This paragraph could be combined with EHPS.350 as it pertains to
the Control System

See proposal above

Not
accepted

Time limited dispatch is kept separated as not required for the
certification. It is considered easier to keep it separated from
EHPS.350.

Specific guidance may have to be developed to support new
intended aircraft architectures.

358 VOLTAERO

EHPS.355
Time-Limited
Dispatch

18

The EHPS designer does not know the safety level of the aircraft.

We recommend to modify the paragraph (b) (5):
(5) A further single Failure in the EHPS control system will not

produce a Hazardous Engine Effect era-Catastrephic-Aireraft
Effect:

YES

NO

Not
accepted

EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
This is why safety objectives have to be derived from the intended
aircraft application. The aircraft manufacturer will provide these
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.

359 Embraer S.A.

EHPS.355(b)

18

Analysis for each dispatchable configuration that is related to an
aircraft effect should be evaluated under CS-MMEL requirements.

We suggest to change the text from:

(b) For each dispatchable configuration it must be shown by
test or analysis that:

(1) The EHPS remains capable of meeting all EHPS
specifications for the operability aspects covered by EHPS.460
(2) The ability to control the EHPS within limits is maintained;
(3) Protection is maintained against Hazardous EHPS Effects
and Catastrophic Aircraft Effect, if provided solely by the EHPS
control system and shown to be necessary by the safety
analyses required under EHPS.80 and EHPS.350;

(4) A means is maintained to provide necessary signals to
identify EHPS control system Faults;

(5) A further single Failure in the EHPS control system will not
produce a Hazardous Engine Effect or a Catastrophic Aircraft
Effect;

(6) The Engine continues to meet its certification specifications
for external threats;

(7) The proposed dispatch interval is justified.

To:

(b) For each dispatchable configuration it must be shown by
test or analysis that:

(1) The EHPS remains capable of meeting all EHPS
specifications for the operability aspects covered by EHPS.460
(2) The ability to control the EHPS within limits is maintained;
(3) Protection is maintained against Hazardous EHPS Effects, if
provided solely by the EHPS control system and shown to be
necessary by the safety analyses required under EHPS.80 and
EHPS.350;

(4) A means is maintained to provide necessary signals to
identify EHPS control system Faults;

(5) A further single Failure in the EHPS control system will not
produce a Hazardous Engine Effect;

(6) The Engine continues to meet its certification specifications
for external threats;

(7) The proposed dispatch interval is justified.

yes

no

Not
accepted

Same methodology and requirements as for CS-E

360 SAFRAN

EHPS.360

18

Title and requirement not sufficiently explicit

The title of the requirement deals with ‘connection’, however,
it is understood that the requirement concerns the installation
but also the necessary information (EHPS state, battery SOC,
etc..) to be provided to the aircraft (for display purpose for the
crew). As an example, CS-E 60(a) could be used.

Accepted

Paragraph has been reworded to explain the complete link from
EHPS.80 to design to EHPS.30.

*
*
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Add Il(a)ll
Add
"(b) The instrument or sensor connections must be designed or
361 TCCA EHPS.360 19 labeled to ensure a correct connection. Suggest to revise and add text, if needed Accepted EHPS.360 has been reworded.
(c) Any instrumentation on which the Safety Assessment (see
EHPS.80) depends must be specified and declared mandatory in the
EHPS installation manual."
Removed:
CS-E 60(b) "A list of the inst t f trol of th
. (b) isto . © m.s rum(.en > nec.essary 9r con r.o ot the This requirement may still be applicable, both for the turbine
Engine must be provided in the instructions for installation. The or piston portions of a hvbrid desien but also for cuttin
362 TCCA EHPS.360 19 overall limits of accuracy and transient response required of such P . P . . 4 . . en, & Accepted EHPS.360 has been reworded.
. . electrical loads in various situations.
instruments for control of the operation of the EHPS must also be Review other paragraphs from CS-E 60 for anplicabilit
stated so that the suitability of the instruments as installed may be paragrap PP Y-
assessed."
EHPS.360
Instrument and . . . . Partially Paragraph has been reworded to explain the complete link from
363 AIRBUS Sensor 19 The intent of this paragraph is covered under EHPS.80 Airbus propose to delete the paragraph. N Y accepted EHPS.80 o design to EHPS.30.
Connection
EHPS.360 This rule is a bit weak given the variety of new sensors and other Electrical protections are not part of this paragranh
364 Rolls-Royce Instrument and 19 protective devices (e.g. fuses) that turn up as a result of Clarify the definition. Yes No Accepted ; P . . P . parag . Ph.
. This paragraph is dedicated to the instrumentation.
Sensors electrification.
Lange Aviation The interdependence of systems connected to the distribution The requirement should also cover protec.tion of conn'ectfed . This 'is cgvered by EHPS.370 which refers to the intended aircraft
365 EHPS.370 19 . . . . . systems, e.g. from overloads and fluctuations, short circuits in Yes Accepted application requirements.
GmbH network, especially in case of failures is not discussed. . . . .
one system. Specific guidance will be provided.
What happens if the system is unloaded? There is a lot of energy
that has to be managed in order to avoid going somewhere it is not
366 Rolls-Royce EHPS.370 19 wanted. Po'tent|al fér a generator t'o be disconnectred from a Consider paragraph (d) to cover disconnection of loads. Yes No Accepted Added accordingly.
storage device, leaving no energy-sink. Add paragraph (d):
"Disconnection of loads shall have no detrimental effects on the
Electrical power generation and distribution.
The means of compliance to EHPS.370 makes reference to CS-E Zihrlcsr:f:!ealci?ai%::zd Llj)iZeEn:':rsméa)h\gTelc(;ers:rei:Itct;ct)::i:‘tei:ded
367 Rolls-Royce EHPS.370 19 135, Electrical Bonding. Why isn't the scope of CS-E 135 included in | Include the full scope of CS-E 135 Yes No Accepted addressezp q J
full within this SC? e . .
ull within this SC Specific guidance will be provided.
The Title could be ‘EHPS Electrical power generation and
distribution’.
There is an inconsistency with this paragraph. Only the TC
Holder can demonstrate compliance with its Certification Basis.
For the Aircraft it is the Aircraft TCH.
. . L . . . Itisi k ionality in th ificati
This Special Condition requirement applies to a EHPS applicant rtelqsulinrqepn?\;tr?tnst to keep proportionality in the certification
(with its own Certification Basis). = . .
368 SAERAN EHPS.370 18 EHPS perimeter Proposed text: Not An EHPS dedicated to CS-23 level 2 aircraft will not have the same
. . S accepted requirements as those for a CS-25 product.
(a) The electrical power generation and distribution of the . . . . . .
. Specific guidance will be provided to define the requirements
EHPS must be designed and constructed so as to meet the . . . . .
e . e . applicable depending on the intended aircraft application.
Type-Certification-basis-ef the-specification of the intended
aircraft application
(c) Does the ‘connected loads’ are those only to the EHPS or
could be also all connected loads (as for aircraft electrical loads
connected to the EHPS) ?
This § does address failure cases for which Hazardous EHPS
369 SAERAN EHPS.370 Failure conditions assessment effects must b.e.prevented.' It is proposed _to addr_ess during the Accepted Speuflf: guidance will be provided as part of the Means of
MoC the conditions for which the protective devices has to be Compliance.
substantiated.
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General . . . . The term "detrimental" is often ued in the different Certification
L EHPS.370 - A detrimental effect is not described in part (c). . . . . . . .
Aviation . . . Describe a detrimental effect either in the EHPS.370 regulation | Major/concep Specifications.
370 EHPS.370 19 Hazardous and catastrophic effects are described in the . . . Accepted o . . .
Manufacturers . . or in the terminology section. tual Specific guidance will be provided as part of the Means of
L terminology section. .
Association Compliance.
. . e . For the time being, EASA is willing to offer flexibility in order t
Electrical power generation and distribution should be certified Not eﬁgbI:ir:r:;vaE:ng 15 WITling to otter flexibility in order to
371 | Embraer S.A. EHPS.370 19 under aircraft certification requirements. Recommended to delete We suggest to delete this paragraph. yes no o . . . . -
this requirement accepted Specific guidance will be provided in a Certification Memorandum
q ’ to part 21 regarding the ways to certify an EHPS.
Includ i ts that the electrical syst . . . . .
nelude some requirements . é € electrical systems The list of essential systems for flight continuation has to be
(generators, motors, transmission cables, controllers and . . . .
. . . . provided by the aircraft manufacturer depending on the aircraft
protective devices) shall be able to furnish the required power . L
. . . . . Not architecture and characteristics.
372 TCCA EHPS.370 19 Some systems might be essential for the safe continuation of flight. | at the proper voltage and frequency. . . L .
. . . . . accepted This exchange of information is ensured via to the top/down
Define the concept of essential systems for flight continuation .
. . . approach requested in EHPS.80.
that needs to sustain a defined level of electrical power. . . N .
. . EHPS.370 refers to the intended aircraft application requirements.
Define load shed capability.
) N .
373 TCCA EHPS.370 19 Note comment for the Subpart A. To redefine the concept. acce(;))fced Refer to answer provided for comment for Subpart A
Relative to Type Certification Basis of the’, Not The sentence would not be correct as one cannot show
374 FAA JP EHPS.370 (a) 19 Just identifying the intended aircraft application should be Suggest removing ‘Type Certification Basis of the’, Yes . . . -
. accepted compliance to an intended aircraft application.
sufficient.
P ly this is aimi her f i | eff h
EHPS.370¢) resumably this is aiming rather for no’ derimental effect on t e. The term "detrimental" is often ued in the different Certification
. platform. One example: pyrofuses can’t be reversed back to letting .
Electrical power . ‘“em . . Specifications.
375 Rolls-Royce . 19 current flow the way a fuel shut-off valve can, this means a “safe Clarify the definition. Yes No Accepted e . . .
generation and , Specific guidance will be provided as part of the Means of
distribution outcome for the EHPS where the HV cables are protected and don’t Compliance
burn, but this could be very bad for the platform: no more power! P '
The term "detrimental" is often ued in the different Certification
EHPS.370 Specifications.
376 Rolls-Royce Electrica‘l power 19 Some architecture.s .include. motors which may regenerate electrical Evaluate.if the risks correlated with such operation need to be Yes No Accepted SpecifiF guidance will be provided as part of the Means of
generation and energy under specific conditions. covered in EHPS.370 Compliance.
distribution Note that electrical energy recuperation mode is also addressed in
EHPS.460(e) where specific guidance will also be provided.
. . . BMS i f the EHP I h j
Lacking a requirement to ensure the EHPS electrical power and - . . . . >is now pa'ft ofthe S control system and thus subject to
EHPS.370 o . Suggest a similar requirement to EHPS.350(e) be included in Partially EHPS.350 requirements.
377 TCCA 19 distribution systems / electrical storage systems does not have . . .
EHPS.380 . . EHPS.370 & 380. accepted EHPS is subject to the safety assessment process as requested in
failures that could result in hazardous EHPS effects
EHPS.80.
For the time being, EASA is willing to offer flexibility in order to
We may have a gap as we do not believe that the Battery systems N Not enable innovation.
378 FAA GH EHPS.380 19 . . R h th t ke this a link to ESS Y e . . . I
should be a part of engine requirements. emove or change the purpose to make this a fink to es accepted Specific guidance will be provided in a Certification Memorandum
to part 21 regarding the ways to certify an EHPS.
This seems difficult to impose as a requirement on the EPHS
applicant. If the EHPS is installed in an airplane without VTOL
bility, then lat ircraft with VTOL bility, it Id dri
c§pa . e'n ateran aircratt wi o capabiiity, It couid drive Indeed, requirements may not be identical depending on the
different requirements for the ESS, specifically the ESS emergency . . I o
. - . Lo . intended aircraft application. However, it is important to keep
landing condition evaluation. Installation in the VTOL aircraft would Not . o e .
379 FAA JP EHPS.380 19 . . L s Yes Yes proportionality in the certification requirements.
not invalidate the initial EHPS approval, it just would not be accepted . e -
. . . . . The scope of the Special Condition is now limited to the case
approved in the new VTOL aircraft. My intent here is to clarify that . . R
. . . where the intended aircraft application is known.
the aircraft level requirements should not be imposed on the EHPS
as an engine level requirement, only as a limitation established
during EHPS approval used to determine installation eligibility.
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It has to be differentiated between power and energy. Especially
. . . . Both, power and energy, have to be assessed for safe
Lange Aviation concerning the failure of the power generating engine, the energy continued flight and landing, taking into account operational
380 EHPS.380 20 storage device has to deliver a high enough power, while the stored . . .. ’ . . Yes Accepted Energy replaced by "power supply".
GmbH - . considerations, i.e. time to safe landing, and reliability of
energy also has to be sufficient for a time long enough for .
. . ) power generation system.
continued flight and landing.
The mentioned case is a specific configuration and can not be used
Lange Aviation In a hybrid configuration o_nIy the emgrgency rating dependﬁ solely It should be differentiated between emergency and normal to define applable requirements for all kind f)f architectures.
381 EHPS.380 20 on the energy storage device. Otherwise the power generating . L . e Yes Accepted Paragraph (b) has been reworded to be architecture and usage
GmbH . . . . ratings, taking into account different hybridisation concepts. .
engine will deliver a part or all required power. agnostic..
Specific guidance will be provided in the Means of Compliance.
If not intended, perhaps change
Cranfield Wording seems to preclude hybrid configurations. What if the ESS “...at all time during the flight....” Paragraph (b) has been reworded to be architecture and usage
382 Aerospace EHPS.380 20 provides only part of the required energy in certain phases of For Yes No Accepted agnostic..
Solutions Ltd flight? With the rest provided by other sources. “...at all times for which it is required during the flight....” Specific guidance will be provided in the Means of Compliance.
Or something equivalent.
"(b) If the EHPS contains an electric energy storage device providing
electric energy to an electric engine(s), it must be designed and
constructed so as to provide the required energy for the electric
engine(s) of the EHPS at all time during the flight in order for them
to provide the rated powers defined in EHPS.40." - This Paragraph (b) has been reworded to be architecture and usage
383 Rolls-Royce EHPS.380 20 requirement does not necessarily take into account many of the Consider rewording or removing this requirement Yes No Accepted agnostic..
likely architectures for EHPS where it may be perfectly acceptable Specific guidance will be provided in the Means of Compliance.
not to meet the requirement due to redundancy or alternate
sources of energy. Suggest a review of the common architectures
(full electric, parallel hybrid, series hybrid) and either remove or
reword this requirement
What happens if, by design, the energy storage device does not
have sufficient energy, on its own, to provide the energy for full "It" replaced by "Propulsion battery".
384 Rolls-Royce EHPS.380 20 thrust, but is used to sup;:J.Iement"?Tother source? In this ca.1se, Replace "it" with "EHPS" Yes No Accepted Paragrz.;\ph (b) has been reworded to be architecture and usage
Paragraph (b) has an ambiguous "it"; propose we replace with agnostic..
"EHPS" to avoid referring to only the energy storage device of the Specific guidance will be provided in the Means of Compliance.
EHPS
(a) If the EHPS contains an energy storage device, the energy
385 Rolls-Royce EHPS.380 19 storage device and its management syst'er.n must be 'designed and Where can appropriate requirements on energy storage Yes No Noted Specific guidance will be provided in the Means of Compliance.
constructed so as to meet the Type-Certification basis of the management system be found?
intended aircraft application.
It is important to keep proportionality in the certification
Same comment as for EHPS 370 : (a) ... must be designed and reqwrement§. . .
386 |  SAFRAN EHPS.380 19/20 | EHPS perimeter constructed so as to meet the Type-Certification basis-of the Not An EHPS dedicated to C5-23 level 2 aircraft will not have the same
- . . . accepted requirements as those for a CS-25 product.
specification of the intended aircraft application e . . . .
Specific guidance will be provided to define the requirements
applicable depending on the intended aircraft application.
(b) it's not up to EHPS applicant to manage the energy (the
responsibility should remain to the aircraft manufacturer who
knows the mission). EHPS applicant shall guarantee the power
at the EHPS level.
The aircraft manufacturer shall specify the amount of energy
387 SAFRAN EHPS.380 19/20 Power supply instead of energy to be stored, the criticality of the unavailability or erroneous Accepted Corrected accordingly.
information. EHPS applicant will have therefore to
demonstrate that how the storage system meets the
specification and indicate the amount of energy stored with
the right level of reliability with respect to criticality.
Proposed text : “If the EHPS contains an electric energy storage
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device providing electric power to electric engine(s), it must be
designed and constructed so as to provide at all time during
the flight the required power for the electric engine(s) of the
EHPS to provide the rated powers defined in EHPS.40”
As for EHPS.370, this § does address failure cases for which
388 SAERAN EHPS.380 19/20 Failure conditions assessment Hazardous E_HPS effects must be |:.>r.evented. I_t is propose_d to Accepted Spemﬂf: guidance will be provided as part of the Means of
address during the MoC the conditions (physical separation of Compliance.
the BMS control system, ...).
EHPS 380- (b) What about the safety assessment of the Energy
General Storage System? "If the EHPS contains an electric energy storage The propulsion battery, if part of the EHPS, must be part of the
389 Aviation EHPS.380 20 devllce providing electric energy to an ellectrlc engln.e(s), it must be Include ESD Safety Assessment. Question Noted safgty ass.essment requgsted in EH.PS.80. The.saf(.ety objectlyes
Manufacturers designed and constructed so as to provide the required energy for begin derived from the intended aircraft application, there is no
Association the electric engine(s) of the EHPS at all time during the flight in inconsistency.
order for them to provide the rated powers defined in EHPS.40."
. . . e . L The requirements will be provided in the relevant Type-
With the increasing utilization of electric energy storage devices in With the available battery inservice experience, suggestion is Certification basis of the intended aircraft application
390 | Flying Whales EHPS.380 19 the EHPS architecture, we feel the need to add have more specific . o v . P » SUEE Yes No Noted . . . . PP )
. . consider more specific requirements. Specific guidance will be provided as part of the Means of
requirements under this category .
Compliance.
For the ti ing, EASA is willi ffer flexibility i
Energy storage system should be certified under aircraft Not ei;&:;?:\/:;:f’ SAis willing to offer flexibility in order to
391 | Embraer S.A. EHPS.380 19 certification requirements. Recommended to delete this We suggest to delete this paragraph. yes no e . . . . I
. accepted Specific guidance will be provided in a Certification Memorandum
requirement. ) .
to part 21 regarding the ways to certify an EHPS.
R “(b) If the EHP i lectri
“(b) If the EHPS contains an electric energy storage device providing EVYOFd (b). . the S contains an e ectrlc'energ'y stora'ge
. . . ” device providing electric energy to an electric engine(s), it must
electric energy to an electric engine(s). be designed and constructed so as to provide and absorb the
392 Airbus DS EHPS.380 20 The energy storage systems can be charged in flight, be used as a . & . . P e . Yes No Accepted Paragraph (c) has been added.
e S required energy for the electric engine(s) of the EHPS at all
buffer and also charged on ground. In Li-ion applications, the . . S .
chareing is tvpically more stringent than the dischargin time during the flight in order for them to provide the rated
ging Is typically € ging. powers defined in EHPS.40.”
Suggest removing ‘Type Certification Basis of the’, just
. . s . . L Not Th t Id notb t t sh
393 FAA JP EHPS.380 (a) 19 See above comment in 370(a) identifying the intended aircraft application should be Yes ° N se}n ence WOL! no.be c.orrec as o.ne c.anno show
- accepted compliance to an intended aircraft application.
sufficient.
Ihls ufn:sriy:::er?g:niev:tec Z?l;l: ::eJ:JSt:‘ ls):etxzrt\:)fogvsvc;r:tehzmd Paragraph (b) has been reworded to be architecture and usage
394 FAA D) EHPS.380 (a) 19 P purp " gency, etc.. 8y systen P Yes Accepted agnostic..
motors full time. As Gary says Maybe. The line is not clear where . . . . . .
. . . . . Specific guidance will be provided in the Means of Compliance.
this is part of the propulsion system or the aircraft installation.
What if the ESD is only for certain phases of flight such as takeoff? Paragraph (b) has been reworded to be architecture and usage
395 FAA D) EHPS.380 (b) 20 Will this be allowed with the statement “at all time during the Yes Accepted agnostic..
flight...”? Specific guidance will be provided in the Means of Compliance.
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(b) If the EHPS contains an electric energy storage device
providing electric energy to an electric engine(s), it must be
designed and tructed t ide th ired
(b) The text "provide the required energy for the electric engine(s) esigned an _cons _ruc ed 0 as fo provide . € requ!re energy
. . L . for the electric engine(s) of the EHPS at all time during the .
of the EHPS at all time during the flight in order for them to provide . . ) . Paragraph (b) has been reworded to be architecture and usage
EHPS.380 Energy " . . . . flight in order for them to provide the rated powers defined in .
396 Rolls-Royce 20 the rated powers" requires an ESS with unlimited duration. For an . . Yes No Accepted agnostic..
Storage System L . EHPS.40 for the rated duration of the energy storage device. . . . . . .
all electric aircraft, the power output of the ESS will only allow L . . Specific guidance will be provided in the Means of Compliance.
. . Note also comment 20 requests revision of this wording but
operation at the rated power for a stated duration. , - . "
does not address the 'rated duration' topic for all electric
aircraft propulsion raised here - potential need to have an
additional section in EHPS.380
EHPS.380 E P h (b) has b dedtob hitect d
397 Rolls-Royce nerey 20 Typo: 'at all time' should be 'at all times'. Correct wording Yes No Noted aragr?p (b) has been reworded to be architecture and usage
Storage System agnostic..
Suggest this wording:
If the EHPS makes use of stored energy, this must be certified
I . as an element of the EHPS.
From a certification perspective an energy storage system (a) If an energy storage device is included, the energy storage
(EHPS.380) could be viewed as analogous to a fuel tank and . . &Y & 1 - &y &
therefore out of EHPS scope. Or it could be viewed as an ener device and its management system must be designed and
pe. . . gy. constructed so as to meet the Type-Certification basis of the For the time being, EASA is willing to offer flexibility in order to
storage element for power management within the EHPS (in which . . L . . .
EHPS.380 Energy - . . . . intended aircraft application. Partially enable innovation.
398 Rolls-Royce 20 it might be in a similar state of charge upon landing as it was on . L - Yes No o . . . . I
Storage System . . (b) If an electric energy storage device is included providing accepted Specific guidance will be provided in a Certification Memorandum
take-off.) Our strong preference is for the latter, since any . . . . . . .
. . . . electric energy to an electric engine(s), it must be designed and to part 21 regarding the ways to certify an EHPS.
propulsion system which manages energy storage during a mission . .
is likelv to be critically dependent upon storage system constructed so as to provide the required energy for the
v y dep P ge sy electric engine(s) of the EHPS at all time during the flight in
performance. . . .
order for them to provide the rated powers defined in
EHPS.40.(But also note additional comment 20 above, relating
to this last sentence)
This SC should provide far more detail regarding requirements for
energy storage systems, as this is one of the main areas of The requirements will be provided in the relevant Type-
399 Rolls-Royce EHPS.380 Energy 19/20 r.egglatory unc.ertainty facing projects paTrticuIary tho.s.e that i.nclude Include means of compliance for Lithium battery based energy No Yes Accepted Certifi;atiqn basis of the inter?ded aircraft application.
Storage System Lithium batteries. This standard should include specific details storage systems Specific guidance will be provided as part of the Means of
equivalent to the scope covered by DO-311 and approved means of Compliance.
compliance for these systems.
The requirements will be provided in the relevant Type-
. ificati s of the i ircraf lication.
400 Rolls-Royce EHPS.380 ESS 19 No reference to DO 311A Clarify the status of DO-311A. <See also comment 83> Yes No Accepted Cem. I.Catlo.n basis O. the mteered aircraft application
Specific guidance will be provided as part of the Means of
Compliance.
Instructions for installation and operation are not certification
i ts. Th tputs of the EHPS desi d
We recommend to modify the paragraph (a): reql{lrem.en S They are outputs ot the esighan
(a) If the EHPS contains an energy storage device, the energy certification process.
EHPS.380 storage device and its management system mustlbe designed Not It is important to keep proportionality in the certification
401 VOLTAERO Energy Storage 19 The EHPS designer does not know the safety level of the aircraft. & & . y . . B YES NO requirements.
and constructed so as to meet the installation instructions, accepted . . .
System L . I e . An EHPS dedicated to CS-23 level 2 aircraft will not have the same
operating instructions and limitations-Fype-Certification-basis .
. . L “ requirements as those for a CS-25 product.
Specific guidance will be provided to define the requirements
applicable depending on the intended aircraft application.
Design and construction of the management system of the energy
storage device is addressed here, although SC-EHPS excluded this
by .
402 Vol t EHPS.380 20 — . . Y Noted Excl f the BMS has b d.
olocopter (a) definition according EHPS.15. Could EASA please provide a es ote xclusion ot the as been remove
rationale,
why it should be considered in EHPS.3807?
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There are 2 (d) sub-parts. .
403 Vol t EHPS.40 9 Y A ted C ted dingly.
olocopter In sub-part (f), “is” should be replaced by “are” e ceepte orrected accordingly
Cranfield Are the referenced “ratings” applicable to the system as a whole or
f h of th licable sub-systems? e.g. turbi ist
404 Aerospace EHPS.40 8 or gac ot the applicable SL_J systems e.g gas turbine/piston Clarification of applicability of ratings. Yes No Noted Refer to the ratings deinfition provided in EHPS.15.
Solutions Ltd engine and motors? Are ratings of an engine connected to a
generator instead of a propeller/fan required?
Equivalent & to CS-E 745 should be clearly declined in SC-EHPS.
Electrical system (Battery) : State Of Charge, State Of Health : to quivalent § 0. . shoud be C early decined in Power response is addressed in EHPS.460 (c)
405 SAFRAN EHPS.40 8&25 . . Battery could limit the current and impact EHPS performance Yes Yes Accepted e . . . .
add consideration of State Of Power . . . . . Specific guidance will be provided and will be cover CS-E 745
in case of high power request during a given period.
hati t by "t ble the aircraft safet lysisto b . . . .
w a. 'S mea"n y toenavle "e aircratt sarety al:m ysIs 9 © Partially "To enable the aircraft safety analysis to be carried out" has been
406 Zeroavia EHPS.40 carried out." Instead, suggest "and must be consistent with safety accepted removed
James Lawson analysis assumptions." P
“EHPS.40 Ratings and operating limitations
“EHPS.40 Ratings and operating limitations
The Boein (b) EHPS operating limitations includes any limitation required to be | ...
. monitored to ensure the safe operation of the and its operating limitations includes any limitation no yes ccepte odified accordingly
407 Com ang EHPS.40 8 itored he saf ion of the EHPS and i (b) EHPS ing limitations includ limitation required A d | Modified dingl
pany associated sub-systems.” to-be-menitered to ensure the safe operation of the EHPS and
We ask EASA to refer to existing standards that are used for similar its associated sub-systems.”
evaluations because the current language is unclear.
“EHPS.40 Ratings and operating limitations
f) Each sel i for the | hat all EHP
The Boeing (f) Each selected r.atmg must be for t 'e owest power t a.t.a 5 We ask EASA to clarify the intent of this requirement, Wording is issued from CS-E.
408 Compan EHPS.40 8 of the same type is capable of producing under the conditions used specifically what “the lowest power” means in this context no yes Accepted Specific guidance will be provided in the Means of Compliance
pany to determine that rating at all times during the flight and at all P v P ’ P g P P
times between overhaul periods or other maintenance.”
An explanation of the lowest power is not provided.
Zeroavia "as well as for Emergency Ratings if needed" is ambiguous. What
409 James Lawson EHPS.40 does if needed mean? Instead, suggest "if required by the safety Accepted Clarification added.
analysis."
What has to be included in the TCDS is not part of the
. . requirements for which compliance has to be shown by applicants.
In (a), revise text to read Add "...established by the Agency and aul . ' W. Ich compliance has W . ¥ applic
included in the type certificate data sheet,..." Partially Any other information necessary for the safe operation of the
410 TCCA EHPS.40 8 " - - . Suggest to revise and add text, if needed EHPS is not part of EHPS.40, except for the limitations that is
Add new "(g) Any other information necessary for safe operation of accepted
the EHPS." covered by EHPS.40(b).
e Any other information necessary for the safe operation of the
EHPS are covered by EHPS.30 and EHPS.80.
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In reference to Take-off Power and Max Continuous Power....
| am still not sure that these two rating definitions are appropriate
for EP. Going back to the ASTM Standard, my goal was to get
people thinking about ratings based on the intended Duty Cycles.
Proble.r‘.n.l am concernefﬂ abOl.,It is the very differenct ut|||z.at|on and MCP and MTOP ratings have been kept as they are of common
capabilities of an electric engine. Both of these are very different . .
411 | FAA GH/WM EHPS.40 (c) 8 from Turbine and Recip engines. yes Noted usage n the aviation. HO\{vever, EHPS.40 (t.a) opens the door for
A counter arguement was posted : nevY ratings that the applicant have to defined. It follows the
1) It may only be applicable to hybrids using internal combustion notion of duty cycle.
(IC) engines.
2) Power and thrust for IC engines is inferred by a number of
operating parameters required in 33.7. EHPS applicants (many are
new to aviation) need detailed ratings requirements for their ICs.
EHPS.40 Ratings
412 Rolls-Royce and operating 8 There are two items (d) Correct numbering Yes No Accepted Corrected accordingly
limitations
tAoduratlon is requested here. Could there be another way defined The duration must be established by the applicant and may differ
413 Volocopter EHPS.40(d) 9 L . . - Yes Noted from one application to the other.
limit the use in this phase (e.g. based on system specific S . .
The limitation of use is also design dependant.
parameters)?
Excessive could be understood as greater than what is necessary
to comply with the declared or intended to be declared ICA.
. However, this may link the results of the test to ICA and may
414 Volocopter EHPS.410 22 (1) and (2): Can EA,,SA plea.sej)rowde an example, of what would be Yes Accepted further complicate the certification process if updates of the ICA
understood to be “excessive” for further guidance? .
are made in the future.
Specific guidance will be provided as part of the Means of
Compliance.
(c) ==> it should be interesting to specify that the EHPS must
meet the 3 conditions after each of the subpart D tests in order
not to leave any ambiguity (we will not do all the tests with
only one EHPS and demonstrate at the end that it is still in the EHPS.410(c) has been changed to cover the case of several EHPS
criteria) or EHPS sub-systems use to cover all the tests required under
(c) & Upon completion of the tests in Subpart D, the EHPS and Supbart D. Specific guidance will be provided as part of the Means
415 SAFRAN EHPS.410 21 Pass / fail criteria its components must [...] be capable of operating at its No Yes Accepted of Compliance.
declared ratings while remaining within limits. From Safran
understanding, this criterion should not apply to all EHPS tests Pass/fail criteria for teardown inspection is now limited to
but mostly to test simulating EHPS actual in service usage (such EHPS.450 and consistent with CS-E approach.
as durability or ingestion tests). The endurance test (EHPS.420)
to be performed under all operational limits simultaneously is
more severe than actual EHPS usage in service.
General EHPS 410- (a) Maintenance of the EHPS is permitted during the
Aviation tests in accordance with the service and maintenance instructions Partially Specific guidance will be provided as part of the Means of
416 EHPS.410 21 submitted in the Instructions for Continued Airworthiness defined Add video requirement for some safety tests. Minor .
Manufacturers . . . accepted Compliance.
Association in paragraph EHPS.25- Is there any video required for any of the
tests?
General
17 Aviation EHPS.410 21 EHPS.410 - Suggest cla}rifying that the ICA may be in draft form Minor Partially SpecifiF guidance will be provided as part of the Means of
Manufacturers when the tests are being run. accepted Compliance.
Association
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“EHPS.410 General Conduct of Tests
Excessive could be understood as greater than what is necessary
(b) The EHPS or its parts must be subjected to any additional tests to comply with the declared or intended to be declared ICA.
The Boeing and maintenance that the Agency finds necessary, if during the We ask EASA to clarify what is excessive? How do we quantify However, this.may link the .r(.esullts of the tes.t to ICA and may
418 EHPS.410 21 tests: . no yes Accepted further complicate the certification process if updates of the ICA
Company . . L . it? .
(1) the frequency of maintenance during the testing is excessive; are made in the future.
Specific guidance will be provided as part of the Means of
Need to have clarification of terms to avoid confusion and Compliance.
interpretations.
No because they provide the criteria for which the requirement
, . applies.
419 FAA DJ EHPS.410 (b 21 Can't all it 1) to (4)be MoC? Y Noted - . . .
(b) an‘tallitems (1) to (4)be Mo es ote Specific guidance will be provided as part of the Means Of
Compliance.
This is a good question and the answer is not known up to day.
. . L . EASA beli the industry has the k ledge to be able t
; If a gas turbine/piston engine is part of the EHPS, does that require elieves ‘e Incustry nas the knowledge . o beableto
Cranfield its own endurance testing in accordance with CS-E/ CS-APU? Orisa | If the former, it needs rewording to require endurance testin propose a meaningful and safe mean of compliance.
420 Aerospace EHPS.420 21 test of the whole s stemgconsidered adequate to cover the ’ of sub-s sten'*us € 9 g Yes No Accepted That is why EASA is collaborating actively with SAE E-40 and
Solutions Ltd individual sub-s sths? q ¥ ’ EUROCAE WG113 which aim at providing a Mean of Compliance.
¥ ’ Note that one intent is to facilitate the use of certified engine as
part of an EHPS when an applicant is willing to do so.
“EHPS.420 Endurance Demonstrations
(b) When approval is sought for a Normal Transient EHPS
E d it t be substantiated that the EHPS i ble of ) - . .
xcee .ance,l mus .e substantiate . atthe " Is capab’e o “EHPS.420 Endurance Demonstrations it is important to differentiate both cases.
operation at the maximum EHPS transient condition of the affected . .
EHPS parameter(s) without maintenance action Normal transients EHPS exceedances are considered part of the
P . . . (b) When approval is sought for a Normal Transient and / or EHPS design and are required to ensure the safety of the aircraft.
(c) When approval is sought for an Inadvertent Transient EHPS . . . . . . .
. . ; inadvertent EHPS Exceedance, it must be substantiated that In this case, no maintenance action should be required.
Exceedance, it must be substantiated that the EHPS is capable of . . . . .
. . . " the EHPS is capable of operation at the maximum EHPS For example, if on power request there is a need to exceed
. operation at the maximum EHPS transient condition of the affected . . . S L
The Boeing . . . transient condition of the affected EHPS parameter(s) followed Not transitory a torque limitation on a turboshaft engine in order to
421 EHPS.420 21 EHPS parameter(s) without maintenance action other than to . . . . no yes . . .
Company . by ICAs provisions withedt-maintenance-action: accepted achieve a fast engine response and adequate aircraft
correct any failure that led to the exceedance. . ) . . . "
{ePWhen-approvabissought forantnadvertent Transient EHRS controllability, then this should be considered as "Normal
1) In EHPS.350 EHPS Control System, there is no exceedance . ) . . .tran5|en.t EHPS exceed:imces and declared in the Instructions for
. ) . olesemtonatthermadrr TaD - ransierbeendifonalthe installation and operation of the EHPS.
allowed. It needs to be clear in which conditions, exceedance would . . . .
affected EHPS parameter{slwithout- maintenanceaction-other Whereas Inadvertent transients EHPS exceedances are not the
be allowed. i results of the EHPS design and may require a maitenance action
2) Unscheduled maintenance following maximum transient uses & yred
should be considered, and it should be part of the ICA. Any
electrical system degradation is a process that is a function of
several variables; aging is only one of these.
| recommend this be better defined. Also, | read “limit capabilities” | Add a sentence to the end of this paragraph (“The EHPS Partiall Time between overhaul is covered by EHPS.430.
422 FAA AS /PH EHPS.420 (a) 21 as speeds and temperatures; is it supposed to also cover time manufacturer should justify the specific time duration. . .” to Yes acce teti Specific guidance will be provided as part of the Means of
between overhauls? attempt to better define this test. P Compliance.
This is a good question and the answer is not known up to day.
. . - EASA believes the industry has the knowledge to be able to
More clarity on endurance demonstration would be beneficial for . . . ) . .
. . . . . AMC to be created dedicated to electric motors, which defines propose a meaningful and safe mean of compliance.
Vertical EHPS.420 electric motors (e.g. 150-hour test). The link to CS-E and its AMC is . . . . . . .
423 21 . . . the minimum level of endurance testing to be completed for Yes Accepted That is why EASA is collaborating actively with SAE E-40 and
Aerospace (Endurance) more applicable to Hybrid systems. Will EASA create a new AMC . . . . .
specifically for electric Motors? an electric motor. EUROCAE WG113 which aim at providing a Mean of Compliance.
P ’ Note that one intent is to facilitate the use of certified engine as
part of an EHPS when an applicant is willing to do so.
Airbus propose to update the wording of EHPS.420(a) as
. . . . . foll d text sh i derlined italic font):
There is a need to more precisely identify that the Endurance test is ollows (new proposed text s owr} in underlined italic font)
. EHPS.420 . EHPS.420 Endurance Demonstration
Airbus expected to test the robustness of the EHPS when it is operated at . .
424 . Endurance 21 . . o S . . . (a) Each EHPS must be subjected to an endurance Yes No Accepted Corrected accordingly
Helicopters ) its defined limits. This will help calrify the difference with the - - . .
Demonstration durability demonstration requirement demonstration of safe operation under all defined operational
¥ 9 ’ limits of the EHPS. The demonstration shall be of sufficient
duration with respect to cycles and power settings.
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Airbus propose to update the wording of EHPS.420(a) as
There is a need to more precisely identify that the Endurance test is follows (new proposed text shoer In underiined ftalic font):
EHPS.420 . EHPS.420 Endurance Demonstration
expected to test the robustness of the EHPS when it is operated at . .
425 AIRBUS Endurance 21 . . . L . . . (a) Each EHPS must be subjected to an endurance N Y Accepted Corrected accordingly
. its defined limits. This will help clarify the difference with the - ] N .
Demonstration durability demonstration requirement demonstration of safe operation under all defined operational
¥ q ’ limits of the EHPS. The demonstration shall be of sufficient
duration with respect to cycles and power settings.
For the rest of SC-EHPS, there is always considered “the EHPS”,
while No differentiated consideration. "Each" has been replaced by
426 Volocopter EHPS.420(a) 22 in EHPS.420(a) “each EHPS” is chosen. ves Noted "The" in all affected paragraphs.
Does this wording imply a differentiated consideration?
The endurance der’non_strat!on for the EHPS could be made on EASA believes the industry has the knowledge to be able to
a case by case basis using different EHPS sub-system . .
. propose a meaningful and safe mean of compliance.
endurance strategy (test, analysis ...) and should be part of the That is why EASA is collaborating actively with SAE E-40 and
427 SAFRAN EHPS.420/430 21 Endurance demonstration of the EHPS / EHPS sub-system discussion for the MoC. This comment is also applicable to Yes No Accepted v . . & . y .
. . EUROCAE WG113 which aim at providing a Mean of Compliance.
EHPS.430. Endurance demonstration should be standardized to . . . - .
. . Note that one intent is to facilitate the use of certified engine as
have a common approach and philosophy for this . S
; part of an EHPS when an applicant is willing to do so.
demonstration.
This sounds like an IMI test to me, but it could be good to separate
428 FAAAS EHPS.430 22 TBO from off-schedule testing (EHPS 420 above) ves Noted
EASA believes the industry has the knowledge to be able to
FARADAY EHPS.430 ropose a meaningful and safe mean of compliance
429 Durability 22 Can EASA specify what is the "durability expectation" Yes No Noted P p. .g . . . P )
aerospace Demonstration That is why EASA is collaborating actively with SAE E-40 and
EUROCAE WG113 which aim at providing a Mean of Compliance.
EASA believes the industry has the knowledge to be able to
propose a meaningful and safe mean of compliance.
EHPS.430 ) . . . . . . .
FARADAY . Can EASA confirm that simulation can be the only mean of That is why EASA is collaborating actively with SAE E-40 and
430 Durability 22 . s - Yes No Noted . . . .
aerospace Demonstration compliance for durability demonstration EUROCAE WG113 which aim at providing a Mean of Compliance.
At this stage, EASA does not foresee the simulation has being a
sufficient mean of compliance.
EASA believes the industry has the knowledge to be able to
Same comment for the EHPS.420, the calibration propose a meaningful and safe mean of compliance.
. . demonstration for the EHPS could be made on a case by case That is why EASA is collaborating actively with SAE E-40 and
431 SAFRAN EHPS.440 22 Calibration Assurance for the EHPS / EHPS sub-system basis using different EHPS sub-system calibration strategy (test, ves No Accepted EUROCAE WG113 which aim at providing a Mean of Compliance.
analysis ...) and should be part of the discussion for the MoC. Note that one intent is to facilitate the use of certified engine as
part of an EHPS when an applicant is willing to do so.
A disassembly is useful for mechanically stressed components, e.g.
o englne,_but not appllcgble to electric §ystems_, e.g_. a bat.tery. These _ _ . _ _ This paragraph has been reworded.
Lange Aviation should instead be subjected to electrical testing, if applicable. Many | Differentiate according to degradation behaviour of e . ]
432 EHPS.450 22 . L . Yes Accepted Specific guidance will be provided as part of the Means of
GmbH electrical components also do not exhibit degradation, for those components. Compliance
testing by just testing the function of the system would be P )
effectual.
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As proposed in EHPS.410 (c), teardown inspection proposed in
EHPS.450 shall be applicable for the endurance test. It is more
stringent than the CS-E philosophy where the pass/fail criteria
does not impose to have the engine part in a serviceable limits
for as defined in the ICA. This may imply to have ICA available
at the end of the endurance test where limit of the EHPS will
be tested, additionally, the endurance does not reflect real
condition of the EHPS but correspond to an EHPS limit capacity
demonstration where part may be more degraded than in
Sdzrg\/:;:(j;:sxv;vj;sg: ZZZ“E;;;:ZZ ji:?;i:g\g;sse in- This paragraph has been reworded. Consistency with CS-E is made.
433 SAFRAN EHPS.450 22 Pass/fail criteria service life. No Yes Accepted Specific guidance will be provided as part of the Means of
Proposed text : “After the endurance and durability test have Compliance.
been completed, the EHPS must be completely disassembled.
Each EHPS component must be within service limits and
eligible for continued operation in accordance with
information submitted with the instructions for continued
airworthiness provided in EHPS.25. When for endurance test,
parts are beyond serviceable limits as defined in the ICA, it
has to be demonstrated that the failure or degradation will
be detected and accommodated during the in-service life of
the EHPS”
Relative to « ... EHPS must be completely disassembled. » This paragraph has been reworded. Consistency with CS-E is made.
434 FAA D) EHPS.450 (a) 22 This should be restated? This could be defined in the MOC. Yes Accepted Specific guidance will be provided as part of the Means of
Completely disassembled for an electric motor may not be clear. Compliance.
Airbus propose to update the wording of EHPS.450(a) as
follows (new proposed text shown in underlined italic font):
EHPS.450 Teardown Inspection EHPS.410(c) has been changed to cover the case of several EHPS
The first sentence of EHPS.450(a) might be understood as implying | (a)_For both the endurance and durability demonstrations test or EHPS sub-systems use to cover all the tests required under
. EHPS.450 . - e . . .
435 Airbus Teardown 2 that the same EHPS is used for both the endurance and durability have-been-completed, the EHPS must be completely Yes No Accepted Supbart D. Specific guidance will be provided as part of the Means
Helicopters Inspection tests. Airbus consider this is not the intent and therefore propose disassembled after each test has been completed. Each EHPS of Compliance.
anupdate of the wording component must be within service limits and eligible for EHPS.450(a) has been reworded and is consistent with CS-E
continued operation in accordance with information submitted approach.
with the instructions for continued airworthiness provided in
EHPS.25.
Airbus propose to update the wording of EHPS.450(a) as
follows (new proposed text shown in underlined italic font):
EHPS.450 Teardown Inspection EHPS.410(c) has been changed to cover the case of several EHPS
EHPS.450 The first sentence of EHPS.450(a) might be understood as implying (a) For both the endurance and durability demonstrations-test or EHPS sub-systems use to cover all the tests required under
436 AIRBUS Teardown 2 that thg same EHI?S is us.ec? for both .the endurance and durability have—beemeempleted the EHPS must be completely Accepted Supbart D Specific guidance will be provided as part of the Means
Inspection tests. Airbus consider this is not the intent and therefore propose disassembled after each test has been completed. Each EHPS of Compliance.
an update of the wording component must be within service limits and eligible for EHPS.450(a) has been reworded and is consistent with CS-E
continued operation in accordance with information submitted approach.
with the instructions for continued airworthiness provided in
EHPS.25.
EHPS.460 should also cover specific functioning modes / Specific guidance will be provided as part of the Means of
437 SAFRAN EHPS.460 26 AMC architecture of the EHPS, especially for electrical systems. This yes no Accepted Compliance.
could be addressed within corresponding AMC. Note that EHPS Specific Operation is now placed in EHPS.480.
The proposal to have a possibility not to demonstrate the
starting/restarting capability of the EHPS is not understood
“...unless it is shown that there is no safety benefits...”. Corrected accordingly
438 SAFRAN EHPS.460 26 Starting and restarting strategy Question may be if the function is required by the aircraft yes no Accepted . > . . .
. . Specific guidance will be provided in the Means of Compliance.
manufacturer (necessary procedure for aircraft operation).
Proposal could be “...unless not required by the aircraft
manufacturer for aircraft operation as declared in the IOM...”
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Proposed MOC for EHPS.460 (e)(2) states that AMC should at
least cover specific functions. CS-E 920 is quoted in the
proposed MOC whereas, from Safran understanding, CS-E 920
439 SAFRAN EHPS.460 26 (e) (2) MOC does not allow to validate a specific function or a particular yes no Accepted EHPS.480(c) has been added accordingly.
usage but rather a “design”margin regarding OEl 30s power
rating. A dedicated EHPS chapter could be created to address
this requirement?
440 FAA D) EHPS.460 (e) 24 Relative to reference to propeller (two times) Add “or rotor” Yes Accepted Added accordingly.
... “(e) EHPS specific operation . . . . . L S
. . . . If the EHPS is d dt te with ller, all C t th CS-E d tained.
EHPS.460 (1) If the EHPS is designed to operate with a propeller, all applicable (.E Is gesighed to op.era ewl . @ prope. era . . OnS.IS- ency w . wor m.g 'S maintaine
. A . . . e applicable EHPS demonstrations required by this special Partially Specific guidance will be provided as part of the Means of
441 Rolls-Royce Operational 24 EHPS demonstrations required by this special condition must be " . . Yes No .
. . . ” condition must be performed with a representative propeller accepted Compliance.
Demonstration performed with a representative propeller. . . - . .
, ) , and governor (if applicable). Note that EHPS Specific Operation is now placed in EHPS.480.
- Add ‘and representative propeller governor’.
Werner Scholz, EHPS.460 Same approach as CS-E. Refer to AMC E 710.
442 Eur'opean Operaiional 23/24 What is the mear.1ing of (d)' Rotor Locking Dempnstration —is this Clarify suggestion Noted Specifif: guidance will be provided as part of the Means of
Sailplane Demonstration valid for rotors (like for helicopter) or any turning parts? Compliance.
Manufacturers Note that EHPS Specific Operation is now placed in EHPS.480.
Airbus propose to update the wording of EHPS 460(a)
Operational Demonstration -as follows (new proposed text
shown in underlined italic font):
The scope of the expected operational demonstration should be EHPS.460 Operational Demonstration
clearly defined. It does not appear appropriate to use the bracket
EHPS.460 with the wording etc.in sub-paragraph (a). Also, the list of (a) The operational demonstration must include tests, . .
. - - . . . o Brackets have been removed and will be part of the specific
443 AIRBUS Operational 23 operations provided in sub-paragraph (a) and the overall paragraph | validated analysis, or a combination thereof to demonstrate N Y Accepted . . .
. . . . . . . guidance to be provided as part of the Means of Compliance.
Demonstration should be consistent meaning that additional conditions to be the performance of the EHPS (starting, power response-eyeling,
demonstrated have to be added to the paragraph or the list in the geceleration—overspeeding, rotor locking and any specific
bracket has to be reduced. operations ete:) throughout its declared flight envelope and
operating range.
The declared EHPS operational characteristics must account for
installation loads and effects.
Airbus propose to update the wording of EHPS 460(b) as
. . . . follows (new proposed text shown in underlined italic font):
For the starting/restarting requirement, Airbus propose some . . .
o . o ; (b) Starting and restarting/relighting
clarification of the wording for ground start as it is considered that . - .
. , - L. o X (1) The applicant must demonstrate the capability of the EHPS (1) has been reworded accordingly.
EHPS.460 the term ‘safely’ is not appropriate. Requiring a ‘reliable’ start . . . N .
. . . to sefely reliably start under all declared ground atmospheric Partially (2) has been reworded and replaced by "unless not required for
444 AIRBUS Operational 23 performance appears more appropriate. For the restart/relight . N Y . o - . . . .
. . . . temperature conditions. accepted aircraft operation". Specific guidance will be provided in the
Demonstration requirement, Airbus do not understand the purpose of the ‘no . .
. N - (2) The EHPS design must allow the shutdown and restart or Means of Compliance.
safety benefit provision’. It is not clear how a restart capability . ” E £ the EHPS
cannot increase safety margin and therefore be beneficial the relight of the EHPS, ’
y & ’ in flight within an established envelope, unfess-itisshewnthat
. oty L it of L o £ onality
We suggest to change the text from:
(d) Rotor Locking Demonstration
If shaft rotation is prevented by a means to lock the rotor(s),
the EHPS must be subjected to tests, validated analysis, or a
combination thereof that includes repeated locking and This is implied by the beginning "if shat rotation is prevented by a
L . . . unlocking operations to sufficiently establish reliable rotor . means to lock the rotor(s)". As for AMC E 710, specific guidance
Rotor lock demonstration is not required if there is no safety . Partially . . . . . .
445 | Embraer S.A. EHPS.460(d) 23 . locking performance. yes no will be provided to explain when this rotor locking function can be
benefit of an EHPS (or affected sub-system) restart. accepted .
To: provided.
(d) Rotor Locking Demonstration Note that Rotor Locking Demonstration is now placed in EHPS.470.
If shaft rotation is prevented by a means to lock the rotor(s),
the EHPS must be subjected to tests, validated analysis, or a
combination thereof that includes repeated locking and
unlocking operations to sufficiently establish reliable rotor
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locking performance, unless it is shown that there is no safety
benefit of providing this functionality.
| don’t see a SC that captures the requirements for propeller Propellers are outside the scope of the SC E-19.
446 FAA JP EHPS.490 24 controls within the EHPS or inclusion of a thrust producing fan in Yes Noted Fans are covered by the SC E-19 as stated in the EHPS definition
the EHPS (ref F3338 paragraphs 5.24 and 5.25). provided in EHPS.15.
“AMC of § EHPS.490 should also cover the CS-E 170 (and
corresponding AMC) plus the specific effects related to EHPS - . . .
Scecif d b ded t of the M f
447 SAFRAN EHPS.490 AMC architecture, especially for electrical systems (such as, but not yes no Accepted C(:::\I II(i:agnLile ance will be provided as part of the Means o
limited to magnetic interference, lightening) that could affect P '
the whole EHPS (not limited to equipement).”
We suggest to include a new item:
"When required by EHPS.350 and information security risks
that are identified during the information security risk
The information security applied to aviation is a new topic for some | assessment need to be mitigated, security verification should
applicants and dedicated security tests may be required. be used to evaluate the efficiency of the mitigation means: . . . . .
. . . oy L Partiall Specifi d II'b ded t of the M f
448 | Embraer S.A. EHPS.490 24 NPA-2019-01 text can be used to provide this information. (i) This verification may be performed by a combination of yes no aca::relate\é szr(m:l Il|carg12|e :;EE\IQISI 352 ‘()}:;)\;L‘; E:;Spirgoo eVeanso
If EHPS.350 is applicable, dedicated security tests will reduce the analysis, security-oriented robustness testing, inspections, and P P ’ T
possibility of vulnerabilities due to implementation errors. reviews; and
(ii) When necessary, by security testing that addresses
information security from the perspective of a potential
adversary.”.
Add Ilall
Add "
(b) Temperature limits must be established for each component
that requires temperature-controlling provisions in the aircraft
i llati isf, f ioni liabili . . Partiall This is al EHPS.30.
449 TCCA EHPS.490 24 insta ta.tlon to assure satisfactory functioning, reliability, and Suggest to revise and add text, if needed artially is |.s‘a reédy covered by .S 30
durability. accepted Specific guidance will be provided.
(c) Voltage and current limits must be established for each
component that requires voltage or current controlling provisions,
or both, in the aircraft installation to assure satisfactory
functioning, reliability, and durability."
. . . “ Among these additional tests, the environmental tests: which
To compensate environmental limits of EHPS equipment that must demonstrate that the EHPS can operate in HIRF or in Partiall Same approach as in CS-E
450 TCCA EHPS.490 24 cannot be demonstrated in accordance with endurance tests EHPS . . . . P . . y . PP . o . .
", atmospheric electricity (Lightning, ESD) environment , without accepted Specific guidance to be provided in the Means of Compliance.
490 recommend system and components additional test.. ; . -
endangering aircraft flight..
Werner Scholz, EHPS.490 Requ.lr.lng tests under all declared enwronn.\ental and operat.mg o . o
conditions could become rather arduous — it should be possible to . . . L . The following intended aircraft applications have been removed
European System, . . - . Add regarding guidance and/or introduce some tiering (i.e. . Partially .
451 . . 24 propose test conditions at then do in addition some single test S - . A suggestion from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane equipment and . s . simplified requirements for simpler aircraft). accepted
points in the more extreme conditions and/or to substantiate also UAS.
Manufacturers | component tests . . b .
by service experience with similar devices.
EHPS.490
The intent of this paragraph is unclear. It seems not applicable. Any . . . .
System, . ) Not F le, controll ht b lified ding to DO 160
452 VOLTAERO 'ys em 24 system, equipment or component would be substantiated by test We recommend to delete the paragraph EHPS.490. YES NO ° or examp e. cor? ro er.s might be qualliied according to n
equipment and . accepted order to fulfill this requirement.
or analysis.
component tests
Airbus propose to delete section EHPS.490 and to update the
wording of the introduction to Subpart D as follows (new
Airbus understand the purpose of this paragraph is to identify that proposed text shown in underiined itailc font):
EHPS.490 . . purp . paragrap ¥ Compliance with the requirements for Endurance (including The Airbus understanding is correct.
other tests (in particular qualification tests) may have to be . o . . : . . . L o
System, . " ) . periods of EHPS Limits exceedance), Durability, Vibretion-Over Partially Consistency with CS-E wording is maintained.
453 AIRBUS . 24 performed in addition to the complete EHPS tests defined in the . . - - . N Y . . . .
equipment and . R . . . ForgueTemperaturelimit demenstration, Operation (including accepted Specific guidance will be provided as part of the Means of
subpart D. Airbus suggest that this is indicated in the introduction - - . . .
component tests - . Power Response, Rotor Locking, Operation with a variable Compliance.
to the subpart but not as a specific requirement . . ; ) .
pitch thruster, and Operation with a fixed pitch thruster) must
be substantiated via test performed on_a complete EHPS
representative of the intended Type Design, validated analysis,
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or a combination thereof. The-foHewsing provisions in this
section provide the objective for these tests. Additional partial
system tests, component qualification tests may have also to
be performed in order to address requirements in other
subparts of the SC as well as demonstrating that systems and
components are able to perform their intended function in all
environmental and operating conditions of the intended
aircraft installation
Especially for the battery system the use of a large number of semi-
finished products/COTS, i.e. battery cells, can be expected. How are
454 Lange Aviation EHPS.50 9 these c9nsidered in terms of specificajcion and varia.ti.on in . Prov.ide guidance .material on semi-finished products/COTS and Yes Accepted Specific guidance will be provided in the Means of Compliance
GmbH properties? Also, the manufacturer might not be willing to provide applicable regulations
detailed insight into manufacturing methods and processes. How
can the use of such products be facilitated?
Part (a) "The design values of properties of materials must be
suitably related to the minimum properties stated in the material
455 Rolls-Royce EHPS.50 9 specification and meet or exceed the properties assumed in the Re-write to clarify meaning No Yes Accepted Reworded
design data, over the life time of the EHPS.".......... is not worded
clearly such that the intent of the requirement is unclear.
"minimum properties stated in the material specification and meet
Zeroavia or exceed the properties assumed in the design data" is clums Partiall .
456 v EHPS.50 X. prop N I u N I N '8 ! " amsy 1ty Replaced by "relevant properties".
James Lawson wording. Instead of "properties" suggest "performance" because accepted
some properties such as color do not have a minimum.
. - . . . . . Not Consist ith CS-E i intained. Th i diti
457 TCCA EHPS.50 9 Add "...service conditions declared in the installation manual." Suggest to revise and add text, if needed ° onsis epcy V\.“ . 'S ma!n aine © service conditions are
accepted not provided in the installation manuals.
458 TCCA EHPS.50 9 The §pecification of corrosion may limit the considerations of an Propcf)se more generfal statement such ‘zlas: "[...] assumed service Accepted Corrected accordingly.
applicant. conditions over the life of the product.
EHPS.50 For hybrid systems there are better examples of deterioration over . . . InsuI.at|on bearkdown hés been added b.Ut the examples that are
459 Rolls-Royce . 9 . . . . Consider including better examples for hybrid systems. Yes No Accepted provided does not constitue an exhaustive list.
Materials time than corrosion e.g. insulation break-down . . . . . .
Specific guidance will be provided in the Means of Compliance.
Given the definition in EHPS.15, is the management system of the
i | fi he saf lysis of .
460 Volocopter EHPS.80 10 E?:rgy storage device to be excluded from the safety analysis o Yes Noted Exclusion has been removed
EHPS?
It should be made clear that functional safety of a product has to be
assessed and that standards and procedures according to the
current state of the art at this moment have to be applied. Any
ambiguity between this SC and other law (i.e. COUNCIL DIRECTIVE
85/374/EEC & 1SO 26262 th ided. For th fact . . s .
/374/ L ) must be avoide . C.)r € manufacturer The AMC should point out other applicable legislation, provide
any such ambiguities,loopholes, or contradictions between EASA . .
Lange Aviation regulations and other legislation puts him in a precarious legal guidance on the current state of the art regarding safety
461 & EHPS.80 9 g_ . . & . P P & assessments and acceptable regulations, and be regularly Yes Accepted Specific guidance will be provided in the Means of Compliance
GmbH position and will compromise safety. AR . .
. s ” updated. Any ambiguities, loopholes, or differences with
Furthermore, the complexity of even “simple” EHPS or subsystems s .
. respect to other legislation must be avoided.
absolutely necessitates a structured safety assessment and
development approach (ED-79, DO-178,...). For example, a
professional battery management system can feature tens of
thousand of lines of software code. The safety of such a system can
only be materialised by employing such development procedures.
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(iii) Multiple Failures that result in the Hazardous EHPS Effects,
Hazardous Aircraft Effects or Catastrophic Aircraft Effects defined in
EHPS 15. - why are the last two categories included as they relate to
the aircraft

Clarify why aircraft level safety is referred to which would be
covered by aircraft certification

Yes

No

Noted

EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
This is why safety objectives have to be derived from the intended
aircraft application. The aircraft manufacturer will provide these
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.

EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.

463

Rolls-Royce

EHPS.80

Paragraph (b) is missing

Renumber further paragraphs or state "not used"

Yes

No

Accepted

Corrected

464

SAFRAN

EHPS.80

(2) Aircraft safety analysis, not EHPS responsibility

EHPS provides EHPS Failures Conditions identified as potential
contributor to a hazardous aircraft effect according to the
EHPS-030.

Propose to maintain only major EHPS effects & hazardous EHPS
effects or add “...for Hazardous Aircraft Effects or Catastrophic
Aircraft Effects in accordance with safety objectives defined in
the EHPS.30...”

Yes

Yes

Partially
accepted

EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
This is why safety objectives have to be derived from the intended
aircraft application. The aircraft manufacturer will provide these
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.

EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.

465

SAFRAN

EHPS.80

(3) Safety objective related to type certification basis of the
intended aircraft

EHPS applicant could not conform directly to aircraft type
certification basis.

Proposed text:

(3) proposal : "It must be shown by the EHPS applicant that
EHPS design and construction is compliant to the aircraft
specification flown dow by the aircraft applicant to allows the
intended aircraft application to meet the qualitative and
quantitative safety objectives defined in the type-certification
basis of the intended aircraft application."

Yes

Yes

Partially
accepted

EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
This is why safety objectives have to be derived from the intended
aircraft application. The aircraft manufacturer will provide these
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.

EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.

466

SAFRAN

EHPS.80

Aircraft applicant needs to define to EHPS applicant all necessary
assumptions (e.g. : quantitative & qualitative safety objectives)

CS-E 30 should be adapted in SC-EHPS

Yes

Yes

Accepted

EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
This is why safety objectives have to be derived from the intended
aircraft application. The aircraft manufacturer will provide these
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.

EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.

467

SAFRAN

EHPS.80

No (b)

Reallocate paragraph

Yes

No

Accepted

Corrected

* X
* *
* *
* *
ok
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EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
This is why safety objectives have to be derived from the intended
aircraft application. The aircraft manufacturer will provide these
data as it is already done today between aircraft manufacturers
S . Not d i fact . EHPS fact d d to tak
468 SAFRAN EHPS.80 10 (D).(1).(ii) : Aircraft safety analysis, not EHPS responsibility To propose to remove § Yes Yes ° .an engine mantiac u.rers. manutac L.II’EI’S onee . o teke
accepted into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
Paragraph has been modified to clarify the roles and
responsibilities of the aircraft manufacturer and the EHPS
manufacturer. Specific guidance will be provided in the Means Of
Compliance.
. . . Partially . L .
469 SAFRAN EHPS.80 10 (5) Filght crew action To move in EHPS.30 Yes Yes accepted Crew action replaced by Operating instructions.
AMC of § EHPS.80 should include a reference to AMC 510 (h)
470 SAFRAN EHPS.80 10 (d)(2) - AMC Maintenance errors / human factors and also address maintenance errors especially related to Yes No Accepted Guidance will be provided accordingly
electrical systems and wiring
General EHPS80-(c)- If the Primary Failure of certain single elements that If the Primary Failure of certain single elements that are likely
a71 Aviation EHPS.80 9 are likely to result in Hazardous EHPS Effects cannot be sensibly to result in Hazardous or catastrophic EHPS Effects cannot be Major/concep Not This § is related to the definition of critical part defined in
Manufacturers ' estimated in numerical terms, reliance must be placed on meeting sensibly estimated in numerical terms, reliance must be placed tual accepted EHPS.15.
Association the... on meeting the...
DAL association is a process. It does not define the safety
General (i)  the occurrence of Hazardous and Catastrophic Aircraft objectives.
Aviati " . . . Eff i fth fi in th . Th lyi lei ly rel hic Aircraf
472 viation EHPS.80 10 EHPS 80- (ii) - Why is DAL extremely improbable is not stated? ect.s at rates in excg§s o. the rat.es de mec.i in the . Question Noted e extremely |mprobap e is only related to Catastrophic |rFra t
Manufacturers associated Type-Certification basis of the intended aircraft effect. For Hazardous Aircraft effect, an extremely remote failure
Association application(s) must be extremely improbable rate is more appropriate. Otherwise, the safety requirements
would be too demanding.
General
Aviati . .
473 Manz:‘:?unrers EHPS.80 10 EHPS 80- (2) Is appropriate manuals unclude A/RFMS? Add A/RFMS to the relevant manuals. Minor Accepted Added
Association
G | . . . . e
Aveir;teir:n EHPS 80-(5) Flight crew actions. These actions must be identified in
474 Manufacturers EHPS.80 10 the operating instructions manual and appropriately substantiated Should A/RFMS be called out as well? Question Accepted Added
- at aircraft level if the intended aircraft application is known
Association
"extremely remote" is associated with a probability not a rate.
475 Zeroavia EHPS.80 Instead of "rate in excess of" and "rates in excess of" suggest Accepted Corrected
James Lawson "probability in excess of" and "probabilities in excess of."
It is understood that the comment is relative to EHPS.90 and not
Instead of "service management plan" should it be "in-service Not EHPS.80.
476 EHPS.80 . . . I
Zeroavia management plan. accepted Wording is not change so as to keep consistency with existing
James Lawson rules.
The Boeing . .
477 Company EHPS.80 9 Please correct or add missing paragraph Missing bullet (b) Yes No Accepted Corrected
d) If th tability of the safet lysis is d dent
(d) € accepta I_I y_o € satety analysis Is dependent on one of (i) necessary for preventing the occurrence of Hazardous EHPS
The Boein more of the following items, Effects at a rate in excess of Extremely Remote (probability less Extremely remote probability is now linked with its definition for
478 € EHPS.80 10 they must be identified in the analysis and appropriately . ¥ P ¥ no yes Accepted . Y . P . y.
Company . than 10-? per flight hour); the intended aircraft application.
substantiated: . S
(1) Maintenance actions being carried out at stated intervals. The
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maintenance intervals must be published in the Airworthiness
Limitations section of the Instructions for Continued

Airworthiness (refer to EHPS.25) when:

(i) necessary for preventing the occurrence of Hazardous EHPS
Effects at a rate in excess of Extremely Remote; or

(i) the occurrence of Hazardous and Catastrophic Aircraft Effects at
rates in excess of the rates defined in the associated Type-
Certification basis of the intended aircraft application(s)

1) The safety targets need to be clear to define an approach.

2) Refer to CS-E510 which defines (3): It must be shown that
Hazardous Engine Effects are predicted to occur at a rate not in
excess of that defined as Extremely Remote (probability less than
10-7 per Engine flight hour). The estimated probability for
individual Failures may be insufficiently precise to enable the total
rate for Hazardous Engine Effects to be assessed. For Engine
certification, it is acceptable to consider that the intent of this
paragraph is achieved if the probability of a Hazardous Engine
Effect arising from an individual Failure can be predicted to be not
greater than 10-8 per Engine flight hour (see also CS-E 510 (c)). In
case that the safety target has not been defined it should be
deleted as recommended.

An agency of the European Union
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479 | Jonas Biittner EHPS.80 (b) is missing so far. Yes Accepted Corrected
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
“(iii) Multiple Failures that result in the Hazardous EHPS Effects, the propulsion system takes part in the flight control function).
Hazardous Aircraft Effects or Catastrophic Aircraft Effects defined in This is why safety objectives have to be derived from the intended
. EHPS 15.” aircraft application. The aircraft manufacturer will provide these
480 Airbus DS EHPS.80 . . Y N Noted . .
irous Novelty with respect to CS-E. Here catastrophic A/C effects are also e ° ote data as it is already done today between aircraft manufacturers
considered. This will imply having at least a preliminary A/C FHA. and engine manufacturers. EHPS manufacturers do need to take
EHPS certification potentially linked to an A/C design. into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
In (a)(1)(i) delete period to read “ ...analysis, ” . . .
1 E . .
48 TCCA HPS.80 In (a)(1)(iii) missing a dot; should read "EHPS.15" Suggest to revise text, if needed Accepted Corrected accordingly
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EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
. . . - This is why safety objectives have to be derived from the intended
. Suggest this section define applicability of the safety . . . . . .
The Safety Assessment seems to be requested at the aircraft level . ) Partially aircraft application. The aircraft manufacturer will provide these
482 TCCA EHPS.80 . . assessment only at the Integrated Hybrid Propulsion System L .
rather than at the propulsion unit itself. level accepted data as it is already done today between aircraft manufacturers
’ and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
In appropriate sections of EHPS it is suggested to define . . . . .
pp. prt ! . .I I .ugg I . The list of the systems essential for the continuation of the flight
. . . . essential systems for flight continuation that needs to sustain a . . .
Load sheding and definition+analysis of loads essential for the defined level of electrical power Not has to be established at aircraft level. This is part of the safety
483 TCCA EHPS.80 continuation of flight should be a capability of the an Integrated L P ' . . assessment that has to be made under EHPS.80.
) . In case of an OEl, remaining Internal combustion engine(s) on accepted . . . -
Hybrid Propulsion System. . . The OEI case mentioned is a specific case related to a specific
the aircraft or Aircraft Energy Storage System should be able to . . .
. . architecture. This could be part of Means Of Compliance.
sustain the above defined power.
Editorial: Reason for "Failure Conditions" with capitalisations? only
capitalize terms found in EHPS.15 or other titles.
484 TCCA EHPS.80 Editorial: "[...] in the analysis. , and detailed [...]" to "[...] in the Minor edits. Accepted Corrected accordingly
analysis and detailed [...]"
Editorial: "EHPS 15" is EHPS.15
EHPS.80(a)(iii) removes the need to consider safety-system failures
h i inth Ivsi - E51
that are relied upon in the ana ys!s, as stated in CS. > 0 (a) (iii) and EHPS are different from a single motor as they most of the time
the reference to CS-E 510 (d), which was removed in this document . .
. . . . . include several motors. As such, failures modes cannot be only
(copied below). These considerations would likely still apply to .
. assessed anymore at motor level but at aircraft level (e.g. when
EHPS, therefore should be retained. . . . .
“ . . the propulsion system takes part in the flight control function).
SC removed: CS-E 510 (d) “If reliance is placed on a safety system to L L . .
. . . This is why safety objectives have to be derived from the intended
prevent a Failure progressing to cause Hazardous Engine Effects, . - . . . L . . .
s . . L A . Review paragraphs for applicability and include performance Partially aircraft application. The aircraft manufacturer will provide these
485 TCCA EHPS.80 the possibility of a safety system Failure in combination with a basic . L .
. . . . . based wording to EHPS.80. accepted data as it is already done today between aircraft manufacturers
Engine Failure must be included in the analysis. Such a safety -
. . . . . and engine manufacturers. EHPS manufacturers do need to take
system may include safety devices, instrumentation, early warning . L . .
. . . . into account safety objectives that are provided by the aircraft
devices, maintenance checks, and other similar equipment or .
. . manufacturers in order for them to be able to perform the
procedures. If items of a safety system are outside the control of . .
the applicant, the assumptions of the safety analysis with respect to complete aircraft safety analysis.
. . EHPS.80(a)(1)(i) has b ded dingly to clarify this.
the reliability of these parts must be clearly stated in the analysis (2)(1)(i) has been reworded accordingly to clarify this
and identified in accordance with CS-E 30
The addition of : "(d)(2) If errors in maintenance of the EHPS,
including the EHPS Control System, could lead to Hazardous EHPS
Effects, Hazardous or Catastrophic Aircraft Effects, appropriate
procedures must be included in the relevant EHPS manuals."
Considering that HAZ EHPS Effects are defined in EHPS.15 as the . . e The text does not refer to Hazardous Failure Conditions. No
486 TCCA EHPS.80 Pl d de clarification. Noted
effects of EHPS failure conditions that lead to either HAZ or CAT €ase review and provide clariication ote contradiction has been identified.
Aircraft Effects, the text may redundant, otherwise it indicates that
EHPS maintenance errors that do not result in HAZ EHPS effects, yet
still lead to HAZ or CAT Aircraft level effects need to be considered.
Please clarify intent
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We suggest to change the text from::
(a) (1) An analysis of the EHPS, including the control system,
must be carried out in order to assess all Failure Conditions
that can reasonably be expected to occur. This analysis must
take account of:
(i) Aircraft-level devices and procedures assumed to be
associated with a typical installation or the intended aircraft
application. Such assumptions must be stated in the analysis. ,
and detailed in the Installation Instructions of EHPS.30.
(ii) Consequential secondary Failures and dormant Failures.
(iii) Multiple Failures that result in the Hazardous EHPS Effects,
Hazardous Aircraft Effects or Catastrophic Aircraft Effects
defined in EHPS 15.
(2) A summary must be made of those Failures Conditions that
could result in Major Aircraft Effects, Hazardous EHPS Effects,
Hazardous Aircraft Effects or Catastrophic Aircraft Effects EHPS are different from a single motor as they most of the time
together with an estimate of the probability of occurrence of include several motors. As such, failures modes cannot be only
those effects. Any EHPS critical part must be clearly identified assessed anymore at motor level but at aircraft level (e.g. when
The EHPS manufacturer should not be responsible to define what in this summary. the propulsion system takes part in the flight control function).
are the Major, Hazardous or Catastrophic Aircraft Effects. This (3) It must be shown that the design and construction of the This is why safety objectives have to be derived from the intended
487 | EmbraerS.A. EHPS.80 (a) categorization will be very dependent of the aircraft propulsion EHPS allows the intended aircraft application to meet the ves no Partially aircraft application. The aircraft manufacturer will provide these
architecture and this analysis should be made by the aircraft qualitative and quantitative safety objectives defined in the accepted data as it is already done today between aircraft manufacturers
manufacturer. Recommended to delete any reference to aircraft type-certification basis of the intended aircraft application. and engine manufacturers. EHPS manufacturers do need to take
level effects. To: into account safety objectives that are provided by the aircraft
(a) (1) An analysis of the EHPS, including the control system, manufacturers in order for them to be able to perform the
must be carried out in order to assess all Failure Conditions that complete aircraft safety analysis.
can reasonably be expected to occur. This analysis must take EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
account of:
(i) Aircraft-level devices and procedures assumed to be
associated with a typical installation or the intended aircraft
application. Such assumptions must be stated in the analysis,
and detailed in the Installation Instructions of EHPS.30.
(ii) Consequential secondary Failures and dormant Failures.
(iii) Multiple Failures that result in the Hazardous EHPS Effects
defined in EHPS.15.
(2) A summary must be made of those Failures Conditions that
could result in Hazardous EHPS Effects together with an
estimate of the probability of occurrence of those effects. Any
EHPS critical part must be clearly identified in this summary.
(3) It must be shown that the design and construction of the
EHPS meets the qualitative and quantitative safety objectives
for the Hazardous EHPS Effects.
This is not considered as guidance as these paragraphs ensures
. that the safety analysis is performed up tot the aircraft level, thus
EHPS.80 (a)(1)(i) . L L . . . . L
488 FAA D) to (i) This section including (i) thru (iii) seems very prescriptive yes Noted ensuring consitency between EHPS and aircraft safety objectives.
Guidance will be provided to describe what are the data to be
provided in details.
This is not considered as guidance as these paragraphs ensures
EHPS.80 (a)(1)() Not that the safety analysis is performed up tot the aircraft level, thus
489 FAA GH In the world of PBRs this sounds a bit like MoC Consider moving this to the AMC yes ensuring consitency between EHPS and aircraft safety objectives.
to (iii) accepted . . . ;
Guidance will be provided to describe what are the data to be
provided in details.
490 FAA DK EHPS.80 (a)(1)(ii) Define consequential secondary failures Add to Terminology yes Accepted Ad.dEd: means a Failure of a part which is the result of the prior
Failure of another part or system.
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491 FAA G EHPS.80 (a)(1)/(ii) Is.the distinction between Hazardous EHPS Effect and Hazardous Yes Noted Ha_xz_ardours EHP? effects_are defi.ned in orc_ier to introduce EHPS
Aircraft Effect necessary? critical parts while ensuring consistency with CS-E
492 FAA DK EHPS.80 (a)(1)(iii) Add Major to Hazardous or Catastrophic aircraft effects. Yes Accepted Modified accordingly
If there is an expectation to meet various levels of airplane level
probabilities, what are the standards to support them? In part 33,
the existing standards are the foundation for compliance with
required probabilities, see rule below. This draft is emulating part
33. As such, it only supports the hazardous EHPS effects. . . ) .
493 FAA DM EHPS.80 (a)(2) §33.75(c): “The primary failure of certain single elements cannot be Yes Noted Ye_s, the |ntent.|s to defln_e the acce;_)table prob_abll_|t|es of the EHPS
. . . . ; failures according to the intended aircraft application.
sensibly estimated in numerical terms. If the failure of such
elements is likely to result in hazardous engine effects, then
compliance may be shown by reliance on the prescribed integrity
requirements of §§ 33.15, 33.27, and 33.70 as applicable. These
instances must be stated in the safety analysis.”
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
The references to Aircraft Level effects over reaches the traditional This is why safety objectives have to be derived from the intended
boundaries. aircraft application. The aircraft manufacturer will provide these
494 | FAAGH/WM EHPS.80 (2)(2) Again, this doesn’t make sense. An EHPS manufacturer can’t predict Yes yes Noted data as it is already done today between aircraft manufacturers
every future aircraft and installation using their product. and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
This is why safety objectives have to be derived from the intended
495 FAA JG EHPS.80 (a)(2) Similar comment as above (see 26) yes yes Noted aircraft ?ppllcatlon. The aircraft manufactgrer will provide these
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
the propulsion system takes part in the flight control function).
Isn’t this really just the general objective of obtaininga TC? | don't T.hls Is why s.afet.y obJectn{es have to be derived from th.e intended
. . aircraft application. The aircraft manufacturer will provide these
496 FAA IG EHPS.80 (a)(3) see a requirement here that an applicant could reasonably show Yes Noted L .
compliance with. data as |_t is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
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Shouldn’t EHPS.50 Material d EHPS.240 O d and Rot
497 FAAJG EHPS.80 (c) 9 ou .n . ateriais an verspeed and Rotor Yes Accepted These paragraphs are included.
Integrity also be included?
Yes for a full electric propulsion system for which it has been
demonstrated that no single failure can lead to a Hazardous EHPS
effect (Full containment of high energy debris has been
demonstrated...).
However, for a VTOL aircraft, there could be cases where EHPS
If an EHPS is to be certified together with an aircraft in accordance critical parts would be S.U” requnre.d in order to provide a certain
to level of safety and quality on the final product.
498 Volocopter EHPS.80 (c) 10 SC-VTOL, there is no use of critical parts foreseen. Therefore, Yes Noted Let S cons.|der for exampl«_e an hybrid propulsion Wth @ t.urblne_
‘“ tm engine. High energy debris release may not be avoided in turbine.
EHPS.80(c) would become “n/a”. " .
. . . So critical parts may be required.
Does EASA agree with this understanding? .
However, the turbine may be located so as to ensure that no
single failure will lead to a CAT event.
This approach, combined with the SC VTOL allows defining an
hybrid propulsion system that is compatible with the safety
objectives of SC VTOL while ensuring a low probability of release
of high energy debris.
This is not considered as guidance as these paragraphs ensures
that the safety analysis is performed up tot the aircraft level, thus
499 FAA GH EHPS.80 (d) 10 This not very Performance Based Could this be moved to AMC? Yes Noted ensuring consitency between EHPS and aircraft safety objectives.
Guidance will be provided to describe what are the data to be
provided in details.
We suggest to change the text from::
(d) If the acceptability of the safety analysis is dependent on
one or more of the following items, they must be identified in
the analysis and appropriately substantiated:
(1) Maintenance actions being carried out at stated intervals.
The maintenance intervals must be published in the
Airworthiness Limitations section of the Instructions for
Continued Airworthiness (refer to EHPS.25) when:
(i) necessary for preventing the occurrence of Hazardous EHPS
Effects at a rate in excess of Extremely Remote; or
(ii) the occurrence of Hazardous and Catastrophic Aircraft
Effects at rates in excess of the rates defined in the associated
Tvoe- ificati s of the i ircraf licati
ype-Certi |Fat|or1 basis of the intended a.|rcra t application(s) EHPS are different from a single motor as they most of the time
(2) If errors in maintenance of the EHPS, including the EHPS . .
include several motors. As such, failures modes cannot be only
Control System, could lead to Hazardous EHPS Effects, .
Hazardous or Catastrophic Aircraft Effects. aborobriate assessed anymore at motor level but at aircraft level (e.g. when
The EHPS manufacturer should not be responsible to define what . P ! » approp the propulsion system takes part in the flight control function).
. L . procedures must be included in the relevant EHPS manuals. . L . .
are the Major, Hazardous or Catastrophic Aircraft Effects. This . . L This is why safety objectives have to be derived from the intended
L . . . (3) Verification of the satisfactory functioning of safety or other . L . . .
categorization will be very dependent of the aircraft propulsion . . . . . Not aircraft application. The aircraft manufacturer will provide these
500 | Embraer S.A. EHPS.80 (d) 10 - . ; . devices at pre-flight or other stated periods. The details of this yes no L .
architecture and this analysis should be made by the aircraft . . . . accepted data as it is already done today between aircraft manufacturers
. verification must be published in the appropriate manual. .
manufacturer. Recommended to delete any reference to aircraft . e - . and engine manufacturers. EHPS manufacturers do need to take
(4) The provision of specific instrumentation not otherwise . L . .
level effects. required into account safety objectives that are provided by the aircraft
(5) Flight crew actions. These actions must be identified in the manufactur.ers in order for thef“ to be able to perform the
operating instructions manual and appropriately substantiated complete aircraft safety analysis.
P . & . . . pprop . .y . EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
at aircraft level if the intended aircraft application is known.
To:
(d) If the acceptability of the safety analysis is dependent on
one or more of the following items, they must be identified in
the analysis and appropriately substantiated:
(1) Maintenance actions being carried out at stated intervals.
The maintenance intervals must be published in the
Airworthiness Limitations section of the Instructions for
Continued Airworthiness (refer to EHPS.25) when:
(i) necessary for preventing the occurrence of Hazardous EHPS
Effects at a rate in excess of Extremely Remote; or
(ii) (deleted)
(2) If errors in maintenance of the EHPS, including the EHPS
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Control System, could lead to Hazardous EHPS Effects,
appropriate procedures must be included in the relevant EHPS
manuals.

(3) Verification of the satisfactory functioning of safety or other
devices at pre-flight or other stated periods. The details of this
verification must be published in the appropriate manual.

(4) The provision of specific instrumentation not otherwise
required.

(5) Flight crew actions. These actions must be identified in the
operating instructions manual and appropriately substantiated
at aircraft level if the intended aircraft application is known.

501 FAA Jf EHPS.80 (d)(1) (i) 10 Where is “Extremely Remote” Defined Yes Noted | EXtremely remote probability is now linked with its definition for

the intended aircraft application.
Why only apply these rate guidelines to maintenance actions?
Either move them up earlier in the regulation to apply to all
conditions that could produce hazardous EHPS effects or remove These two paragraphs detail when including data in the
. them. . Airworthiness Limitations section of the ICA.

502 FAA JG EHPSﬁ&(gi))(l) (M 10 Yes aii::tl\é Safety continuum is ensured whith reference to the extremely
These rates also need to be on a sliding scale consistent with the remot definition provided in the Type Certification Basis of the
safety continuum for how these products are intended to be intended aircraft application.
operated. Applying a extremely remote probability of occurrence
doesn’t seem consistent with this.

Flight Crew Alerts and Actions — The alerting means and Alerting is part of the instrumentation mentioned in (4).

203 FAA DK EHPS.80 (d)(5) 10 recommended crew actions must be identified Yes Accepted Crew actions has been replaced by Operating instructions
(6) Maintenance Crew Messaging and Actions — These must be
|dent|f|e.d in the operat'mg |nstru.ct|ons manL.JaI an(.:l EHPS.350 (g) addresses the data that are provided by the aircraft
appropriately substantiated at aircraft level if the intended . .

. AP in order for the EHPS to function properly.

504 FAA DK EHPS.80 (d)(5) 10 Add items aircraft application is known. Yes Accepted EHPS.360 has been reworded and is now called “A/C instruments”.
7 Mononng s -Pognostc nd et manaemens
functions pertinent to determination of EHPS and aircraft ’
airworthiness

The EHPS.80(a)(1)(i) states: Aircraft-level devices and procedures
assumed to be associated with a typical installation or the intended
aircraft application. Assumption: EHPS TC is in scope of this SC.
505 Rolls-Royce EHPS.80 Safety 9 Yes No Noted The SC E-19 scope is limited to cases where the intended aircraft
Assessment It is not clear how to meet several EHPS requirements assuming Clarify if the EHPS TC can be achieved with a consistent list of application is identified.

typical installation since the A/C failure conditions classification and | assumptions to assume a typical A/C installation.
quantitative safety objectives are required to be met. Can be all this
part of the assumptions?
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(d)(5) Flight crew actions. These actions must be identified in the If the intended application is known, EASA epxects the EHPS
operating instructions manual and appropriately substantiated at (d)(5) Flight crew actions. These actions must be identified in provider and the aircraft manufacturer, if these are different
EHPS.80 Safety aircraft level if the intended aircraft application is known. the operating instructions manual and-appropriately Partially entities, to work in coordination on the interfaces between the
506 Rolls-Royce 10 - . . . . . Yes No . L .
Assessment substantiotedatatreraftlevelif the ntendedaireraft accepted EHPS and the aircraft. Operation instructions are one of the
The A/C level requirements and compliance evidence should not abpheationiskrown- interfaces.
be with the EHPS applicant responsibility. Rewording has been made as a substantiation may not be feasible.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
assessed anymore at motor level but at aircraft level (e.g. when
there is no safety objective defined for EHPS on its own. This (3) It must be shc.)wn that the design ar.1d c.onstruction of the thg propulsion system ta.kes part in the flight control func.tion).
L .. . . EHPS allows the intended aircraft application to meet the This is why safety objectives have to be derived from the intended
implies that the restriction of not necessarily fullfilling the safety . . S . . . S . . .
EHPS.80 Safety . . s . qualitative and quantitative safety objectives defined in the aircraft application. The aircraft manufacturer will provide these
507 Rolls-Royce 9 objectives of an intended a/c application must be stated in the e . . . . Yes No Accepted L .
Assessment . . . type-certification basis of the intended aircraft application. The data as it is already done today between aircraft manufacturers
assumtions or installation document L . . .
demonstrated safety objectives must be published in the and engine manufacturers. EHPS manufacturers do need to take
<Also related to comment 51> . . . L . .
installation manual. into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
Airbus propose to update the wording of EHPS.80 Safety
assessment - as follows (new proposed text shown in
underlined italic font):
(a) When the EHPS is certified as part of the Aircraft Type
Certificate, a safety analysis of the EHPS, including the control
system, must be carried out, as per the safety analysis
requirements of the certification specification applicable to the
concerned aircraft, in order to assess all Failure Conditions that
can reasonably be expected to occur.
(1) In addition to each aircraft type certification safety analysis
requirements, it must be demonstrated that the probability of
an individual Failure leading to non-containment of High
Energy debris or Propeller release as applicable can be
predicted to be not greater than 10-8 per HEPS flight hour
(2) If the Primary Failure of certain single elements that are
likely to result in High Enerqy Debris or Propeller release cannot
This paragraph is mixing EHPS effects and aircraft effects and is not be sensibly est:mated & num?r/ca{ terms., re//anF? mL,ISt - The scope of the Special Condition is now limited to the case
L - A . . placed on meeting the prescribed integrity specifications of . . L
providing clear objectives for EHPS effects. With the aim of adding " - . where the intended aircraft application is known.
. . L - . o EHPS.90. Any such critical part shall be identified in the safety . . o . oere
clarity whilst maintaining flexibility in the possible certification analvsis For the time being, EASA is willing to give flexibility in order to
EHPS.80 Safet h ith ific EHPS T Certificate) Airbus i analysis . Partiall ble i tion.
508 AIRBUS arety 9and 10 | cPProaches (wi °T w/o a specific Ype ertificate) Airbus is (3) Any dependence of the safety demonstration on N Y artia'y enavle innova |o.n. .
assessment respectfully proposing a complete rewording of the proposed B - : p e accepted EHPS can be certified as part of the aircraft or a stand-alone
. maintenance / instrumentation must be clearly identified in the
paragraph. The new proposal also takes into account the comment . - p product.
. ) safety analysis and published in the A/C ICA/manuals as . . . . I
NR 3 made about the Terminology paragraph. Proposal is also required in particular (AMC EHPS.80(a)) Specific guidance will be provided in a Certification Memorandum
made to include some considerations as part of a future AMC. q * to part 21 regarding the ways to certify an EHPS.
(b) (1)When the EHPS is not certified as part of the Aircraft
Type Certificate, an analysis of the EHPS, including the control
system, must be carried out in order to assess all Failure
Conditions that can reasonably be expected to occur.
(2)(i) The analysis must show that the design and construction
of the EHPS allows the intended aircraft application to meet the
qualitative and quantitative safety objectives defined in the
type-certification basis of the intended aircraft application.
(i) In addition, it must be demonstrated that the probability of
an individual Failure leading to non-containment of High
Energy debris or Propeller release can be predicted to be not
greater than 10-8 per HEPS flight hour
(iii) If the Primary Failure of certain single elements that are
likely to result in High Enerqy Debris or Propeller release cannot
be sensibly estimated in numerical terms, reliance must be
placed on meeting the prescribed integrity specifications of
Sl TE.CERT.00142-002 © European Union Aviation Safety Agency. All rights reserved. 1ISO9001 Certified.
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EHPS.90. Any such critical part shall be identified in the safety
summary

(3) Any dependence of the safety demonstration on
maintenance / instrumentation must be clearly identified in the
safety analysis and published in the EHPS ICA/manuals as
required in particular

(AMC EHPS.80(b))

To be added as AMC EHPS.80(a)
(1) If maintenance actions being carried out at stated intervals
are necessary for preventing the occurrence of High-Energy
Debris or Propeller release at a rate in excess of 10-8 per HEPS
flight hour, or for complying with the numerical probabilistic
objectives of the aircraft certification basis the maintenance
This paragraph is mixing EHPS effects and aircraft effects and is not | intervals shall be published in the Airworthiness Limitations
providing clear objectives for EHPS effects. With the aim of adding section of the Instructions for Continued Airworthiness of the
clarity whilst maintaining flexibility in the possible certification concerned aircraft application
EHPS.80 Safety 9 and 10 approaches (with or w/o a specific EHPS Type Certificate) Airbus is (4) If errors in maintenance of the EHPS, including the EHPS Partially
assessment respectfully proposing a complete rewording of the proposed Control System, could lead to High Energy Debris or Propeller accepted
paragraph. The new proposal also takes into account the comment release, Hazardous or Catastrophic Aircraft Effects, appropriate
NR 3 made about the Terminology paragraph. Proposal is also procedures shall be included in the relevant aircraft manuals.
made to include some considerations as part of a future AMC. (5) If verification of the satisfactory functioning of safety or
other devices at pre-flight or other stated periods is required as
part of the safety analysis, the details of this verification shall
be published in the appropriate manual.
(6) If the provision of specific instrumentation not otherwise
required is necessary for the safety analysis, it shall be clearly
identified as part of the safety analysis.

Some proposed paragraphs as "future AMC" are to be kept at
requirement level.
Guidance will be provided accordingly to support EHPS.80.

509 AIRBUS

To be added as AMC EHPS.80(b)

(1) The analysis required by EHPS.80(b) shall take account of:
(i) Aircraft-level devices and procedures assumed to be
associated with a typical installation or the intended aircraft
application. Such assumptions must be stated in the analysis. ,
and detailed in the Installation Instructions of EHPS.30.

(ii) Consequential secondary Failures and dormant Failures.
(iii) Reliance placed on a safety (protection) system

(2) A summary shall be made of those Failures Conditions
together with an estimate of the probability of occurrence of
those Failure Conditions that could result in

(i) High Enerqy Debris or Propeller release

(ii) Major Aircraft Effects, Hazardous Aircraft Effects or
Catastrophic Aircraft Effects

(3) If maintenance actions being carried out at stated intervals Partially Some proposed paragraphs as "future AMC" are to be kept at
are necessary for preventing the occurrence of High-Energy N Y requirement level.

Debris or Propeller release at a rate in excess of 10-8 per HEPS accepted Guidance will be provided accordingly to support EHPS.80.
flight hour, or for complying with the numerical probabilistic
objectives of the intended aircraft certification basis the
maintenance intervals shall be published in the Airworthiness
Limitations section of the HEPS Instructions for Continued
Airworthiness (refer to EHPS.25) or of the concerned aircraft
application

(4) If errors in maintenance of the EHPS, including the EHPS
Control System, could lead to High Energy Debris or Propeller
release, Hazardous or Catastrophic Aircraft Effects, appropriate
procedures shall be included in the relevant EHPS manuals.

(5) If verification of the satisfactory functioning of safety or
other devices at pre-flight or other stated periods is required as
part of the safety analysis, the details of this verification shall
be published in the appropriate manual.

This paragraph is mixing EHPS effects and aircraft effects and is not
providing clear objectives for EHPS effects. With the aim of adding
clarity whilst maintaining flexibility in the possible certification
EHPS.80 Safety 9 and 10 approaches (with or w/o a specific EHPS Type Certificate) Airbus is
assessment respectfully proposing a complete rewording of the proposed

paragraph. The new proposal also takes into account the comment
NR 3 made about the Terminology paragraph. Proposal is also
made to include some considerations as part of a future AMC.

510 AIRBUS
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(6) If the provision of specific instrumentation not otherwise
required is necessary for the safety analysis, it shall be clearly
identified as part of the safety summary.
(8) If flight crew actions are required as part of the safety
analysis, these actions shall be identified in the operating
instructions manual and appropriately substantiated at aircraft
level if the intended aircraft application is known.
The wording of this requirement does only allow simplified showing
Wi Schol f li .g. for simpler aircraft ilpl if the PCM
erner Scnoiz, ot compliance .(e 8 or.5|mp er aircraft or sailplanes) if the . . . L . The following intended aircraft applications have been removed
European EHPS.80 Safety would allow — if not this could become a rather arduous task — even | Add regarding guidance and/or introduce some tiering (i.e. . Partially .
511 . 9/10 . . . N - . ] suggestion from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane Assessment more so when probabilities for different failure types are simplified requirements for simpler aircraft). accepted UAS
Manufacturers requested. At least some guidance should be included how '
simplified showing of compliance could be possible here.
EHPS.80 Safet Review and correct wording
512 Rolls-Royce Asséssment ¥ 10 (d) (1) (ii) is not comprehensible. Is there some wording missing? [Bruce Cook input: Would make sense if "necessary for Yes No Accepted Reworded
preventing" were moved from (i) to the end of (1) main text.]
"(a)(3) It must be shown that the design and construction of the
EHPS allows the intended aircraft application to meet the
qualitative and quantitative safety objectives defined in the type-
513 Rolls-Royce EHPS.80 Safety 9 certification basis of thg intended aircraft app'lica'tion." This isa Not applicable. Commer.1t is a positive observgtion only. Yes No Noted
Assessment sensible approach to align the EHPS safety objectives with that of <Repeats support for this approach also seen in comment 51>
the intended aircraft application. It prevents over-design for some
CS-23 applications, where the safety objective for Hazardous
effects is 1E-06 and not 1E-07 as for CS-25 applications.
(c) Itis a sensible approach to limit Critcal Parts to Hazardous EHPS
Effects, i.e. to not extend the criteria to Hazardous EHPS Failure . . - .
I . . " Not applicable. Comment is a positive observation only.
EHPS.80 Safety Conditions, since this would extend the scope of Critical Parts to . . .
514 Rolls-Royce 9-10 . . . s . <But note comment 7 on inclusion of Aircraft level safety Yes No Noted
Assessment many parts in a single engine application (e.g. CS-23), where it is offects>
not practicable to apply Critical Part controls to all components that
can result in a total loss of power.
We recommend to replace paragraph (1): (1) An analysis of the
EHPS, including th trol syst tb ied out i - . o
EHPS.80 This paragraph is unconsistent with the safety level of some light orderl 'l(r;cal;se”;sgalli:ﬁ:rgocjxfjifi?;:m; c::?;reliionzublmbe The following intended aircraft applications have been removed
515 | VOLTAERO Safety 9 nis paragrap y § ) ; v YES NO Accepted | from the scope: CS-22, CS-LSA, C5-23 level 1 day VFR and Light
aircraft. expected to occur. This analysis must take account of the
assessment . . . S . S UAS.
installation Instructions, operating instructions and limitations
of the EHPS.
Thi hi istent with the safety level of light - . o
EHPS.80 airfr;);r?’i?c%n:a:n?’:ir;tsjlrsesezn:Idorer?:f:iI\Lr:\;s a(l)'esr?e?:r '8 Partiall The following intended aircraft applications have been removed
516 VOLTAERO Safety 9 ST 4 N S . We recommend to delete paragraph (a) (1) (ii) YES NO v from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
assessment considered in General Aviation. As the applicability does not include accepted UAS
CS-25, the text has to be consistent. '
Thi hi istent with the safety level of light
EHPS.80 airlcsrgftra”gl\;aurl)ti;:Iseufr;?ﬁj::ss" Z:e\:lever cec):\ii:eteilvii geizr:; '8 Partially The following intended aircraft applications have been removed
517 VOLTAERO Safet 9 L L . W d to delet h 1) (iii). YES NO f th : CS-22, CS-LSA, CS-23 | | 1 day VFR and Light
atety Aviation. As the applicability does not include CS-25, the text has to e recommend to delete paragraph (a) (1) (iii) accepted rom the scope eve ay andtie
assessment . UAS.
be consistent.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
EHPS.80 assessed anymore at motor level but at aircraft level (e.g. when
518 VOLTAERO Safe.ty 9 It.is not the responsibility of the EHPS designer to certify the We recommend to delete paragraph a) (2). VES NO Not th<.e Propulsion system ta.kes partin the flight control func.tion).
aircraft. accepted This is why safety objectives have to be derived from the intended
assessment . L ) ) .
aircraft application. The aircraft manufacturer will provide these
data as it is already done today between aircraft manufacturers
and engine manufacturers. EHPS manufacturers do need to take
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into account safety objectives that are provided by the aircraft
manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
It is not requested to show compliance with the intended aircraft
application, but to allow the intended aircraft application to meet
the qualitative and quantitative safety objectives defined in the
EHPS.80 It is not the responsibility of the EHPS designer to certify the Not type-certification basis of the intended aircraft application.
519 VOLTAERO Safety 9 . We recommend to delete paragraph a) (3). YES NO . .
assessment aircraft. accepted In ther Yvords, Fhe dem(_)nstratlon 9f compllar?ce ’Fo type- _
certification basis of the intended aircraft application remains at
aircraft level.
No change is made to the text but guidance will be provided.
EHPS.80
520 VOLTAERO Safety 9 Typing error ( ¢ ) should be (b) YES NO Accepted Corrected
assessment
EHPS.80 T.hls paragraphi|s Lfncon.swtent Wlth. the safety level 9f somg light . . The following intended aircraft applications have been removed
521 VOLTAERO Safety 9 aircraft. Qu.an'tltatlve failure e?naIYS'|s are never'con5|dered in We recommend to modify paragraph (c) as su.c.h : YES NO Partially from the scope: C5-22, CS-LSA, C5-23 level 1 day VFR and Light
assessment General Aviation. As the applicability does not include CS-25, the (b) The safety assessment shall identify the critical parts. accepted UAS.
text has to be consistent.
EHPS.80
522 VOLTAERO Safety 10 Typing error ( d ) should be (c) YES NO Accepted Corrected
assessment
EHPS.80 T.hls paragraph is unconsistent V\{'th the safer level of some light . The following intended aircraft applications have been removed
523 VOLTAERO Safety 10 alrcraft, npt .clear am.:l ad.ds noth.lng. The desllgnt.ar shall Pe left free We recommend to delete paragraph (d). YES NO Partially from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
assessment t‘o c.ieflr\e its installation instructions, operating instructions and accepted UAS.
limitations.
Vertical (a) probability vs impact, no quantitative figures for achieved safety Define quantitative figures relevant for the EHPS aircraft Extremely remote probability is now linked with its definition for
524 Aerospace EHPS.80(a) 9 are defined ! category, or provide reference to established safety targets Yes Accepted the intended aircraft application.
(e.g., AMC 25.1309). Guidance will be provided to support EHPS.80.
EHPS are different from a single motor as they most of the time
include several motors. As such, failures modes cannot be only
The requirement asks for EHPS safety assessment that includes assessed anymore at motor level but at aircraft level (e.g. when
Aircraft effects. the propulsion system takes part in the flight control function).
The possible highly-integrated nature of some aircraft architectures . . This is why safety objectives have to be derived from the intended
. . . To rely on the overall safety assessment, including EHPS, at . . L . . .
525 J. Jézégou EHPS.80(a) 9 that incorporates EHPS renders this overall assessment necessary. aircraft level in aircraft CS. and to focus as EHPS effects in the Suggestion No Partially aircraft application. The aircraft manufacturer will provide these
ISAE-SUPAERO However, in case of EHPS standalone certification with an applicant sc ! accepted data as it is already done today between aircraft manufacturers
that is not the aircraft manufacturer, the responsibility required ’ and engine manufacturers. EHPS manufacturers do need to take
from the applicant for such an assessment may not be relevant. into account safety objectives that are provided by the aircraft
(CS-APU -> only APU effects / CS-E -> only E effects) manufacturers in order for them to be able to perform the
complete aircraft safety analysis.
EHPS.80(a)(1)(i) has been reworded accordingly to clarify this.
526 Volocopter EHPS.80(a)(1)(i) 10 Typo: “.,” Yes Accepted Corrected
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Vertical
527 ertica EHPS.80(b) 9 (b) is missing State “(b) reserved” Yes Accepted Corrected
Aerospace
528 A\e/reorzlrl:;cle EHPS.90 10 The word 'engine' is used repeatedly here Replace ‘engine’ with ' EHPS' or 'Engine / Motor" Yes Accepted Corrected
Lange Aviation There is a risk of nullifying the whole purpose of the safety The AMC should provide guidance which procedures are . . . .
529 EHPS.90 10 . - . Y A ted Guid b ded dingl
GmbH assessment when applying superficial methods here. acceptable, e.g. as in AMC CS-E 515. es ceepte uidance will be provided accordingly
530 Lange Aviation EHPS.90 10 .EHPS critical part” instead of “Engine critical part” in several Search (:!ocument for “engine” and replace with “EHPS” where Yes Accepted Corrected
GmbH instances appropriate
Cranfield
531 Aerospace EHPS.90 10 Should “Engine Critical Part” be ‘EHPS Critical Part’? Reword if not intended. Yes No Accepted Corrected
Solutions Ltd
532 Rolls-Royce EHPS.90 9810 Scopel?fapa"r?g.raphs is t(?O snﬁall, referrlng'to engine" erroneously Beplace Engine Critical Part" with "EHPS Crtitical Part". 4 Yes No Accepted Corrected
when "EHPS" is intended in this context. 4 instances. instances.
. . Partially " "
533 SAFRAN EHPS.90 10 (a) Engine mentioned To replace by EHPS sub system Yes No accepted Replaced by "EHPS
Reword part (a) to "An Engineering Plan which outlines how to
establish and maintain the respective combinations of loads,
General material properties, environmental influences, operating
534 Aviation EHPS.90 10 EHPS.90 - The regulation could be reworded to avoid confusion conditions, and the effects of Rarts |r.1f.|uencmg these . Editorial Partially Cor.15|stency.W|th CS-E.IS malntalngd.
Manufacturers parameters. To allow each engine critical part to be withdrawn accepted Guidance will be provided accordingly
Association from service at an approved life, before hazardous engine
effects can occur, validated analysis, test or service experience
must be evaluated."
Editorial: Change "Engine Critical Parts" to "EHPS Critical Parts" (x3) . . .
TCCA EHPS. 1 M . A I
235 cc 590 0 Editorial: "Hazardous Engine Effects" to "Hazardous EHPS Effects" inor edits ccepted Corrected accordingly
Werner Scholz, Similar to EHPS.80: Guidance for simpler aircraft is missing, which The following intended aircraft applications have been removed
European EHPS.90 EHPS could lead to onerous way of showing compliance. Within CS-22H Add regarding guidance and/or introduce some tiering (i.e. . Partially & pp .
536 . . 10/11 o . , N - . . suggestion from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane Critical Parts the engine is required to run safe for 50 hours and that’s it simplified requirements for simpler aircraft). accepted UAS
Manufacturers basically... '
Airbus propose to update the wording of EHPS.90 Critical Parts
- as follows (new proposed text shown in_underlined italic
font):
The integrity of the EHPS Critical Parts identified under
EHPS.80 must be established by:
(a) An Engineering Plan, the execution of which establishes and
EHPS.90 EHPS The wording of this paragraph needs to be adapted in line with maintains that the combinations of loads, material properties, Partially Consistency with CS-E is maintained.
537 AIRBUS o 10 & 11 X . s o : NO YES bk . ;
Critical Parts proposed new EHPS.80 environmental influences and operating conditions, including accepted Engine" has been replaced "EHPS
the effects of parts influencing these parameters, are
sufficiently well known or predictable, by validated analysis,
test or service experience, to allow each ine EHPS Critical
Part to be withdrawn from service at an Approved Life before
High Energy Debris or Propeller release can occur. Appropriate
Damage Tolerance assessments must be performed to address
the potential for Failure from material, manufacturing and
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service-induced anomalies within the Approved Life of the

part. The Approved Life must be published as required in

EHPS.25.
Part 21 provides rules as per coordination with Design and
manufacturing.
The three plans identified in EHPS.90 define a closed-loop system
which link the assumptions made in the Engineering Plan to how
the part is manufactured and maintained in service; the latter two

EHPS.90 aspects are controlled by the Manufacturing and Service
538 VOLTAERO EHPS Critical 11 The paragraphs b) and c) are already covered by Part 21, subpart F We recommend to delete paragraphs (b) and (c). YES NO Not Management Plans respectively.
ang G for b), 21.A.6 and 21.A.120A for c). accepted s . .

Parts The objective for an applicant is to develop a closed loop system
where the combination and interconnectivity of these elements
enhances product integrity. Speicif guidance will be provided to
identify the skill sets that should be present in establishing the
three plans, with aim of ensuring cross discipline inclusion to
achieve a closed loop system.

The Frltlcal rotating p.arts and rotor |.ntegr|ty‘ reqwr.eme‘nts for. gas Loss of load is one failure condition leading to overspeed for
turbines are not applicable to electric or reciprocating (including . . . .
EHPS.90 . . . . . . Suggest these sections be revised as deemed appropriate by Not engine.
539 TCCA 13 Wankel) engines. Unlike a driven turbine stage, if a piston or .
EHPS.240 . . ; . EASA. accepted But a rotor burst could be the result of an engine overspeed due
electrical engines suffers a sudden loss of load its rotor will not . .
. - . to control system malfunction or a production defect.
accelerate indefinitely until burst.
SAFRAN thanks EASA for the development of this special
540 SAFRAN General N/A Comments Introduction COI’\dI.tI0n V\{hWh 'san |mportant~ step. S'.M.:RAN does suppct')rt No No Noted
any discussion around this special condition and the coming
Means of Compliance (MoC).
The SC E-19 is a self supporting document.
For the time being, EASA is willing to offer flexibility in order to
Certification basis should be define starting from CS-E + SC- ::izlia::nbc;v::rc}cir:‘ied as part of the aircraft or a stand-alone
E19, or SC-E19 should be standalone. . P
Lo . engine product.
We recommend adding in the scope EHPS.10 the following o . . . . I
. . . P . . " . Specific guidance will be provided in a Certification Memorandum
From industrial standpoint, need a clear & complete certification sentence: “This Special Conditions can be used as applicable to part 21
541 SAFRAN General N/A specification basis covering the propulsion system. for the certification of an EHPS”. No Yes Accepted P ) . . . .
. . S To be noted that the intent is to ease the use of certified engines
We use to have CS-E + SC ? As an example, fuel system requirements are defined in this . P
. . . as part of an EHPS in order to make use of certification data
Special Condition for fuel engines, whereas a full set of .
requirements is already defined in the CS-E. Having different already available.
requirements ma rozide confusion ’ & The SC EHPS is not aimed to be the only means to certify an EHPS.
q yp ’ Pending the architecture of the EHPS under certification, one
applicant could request to make use of CS-E with an additional
Special Condition.
It should be interesting to work on the “Engine” definition (in
h -Definiti ible with thi Isi
e et o b compatbe i s e i
542 SAFRAN General N/A Engine definition ¥ . & e . Yes No Noted However, this may be considered for a future update of the CS-
propulsion system and the dynamic lifting system, this Definition
definition has to be compatible with Thermal Engine, Electrical
Engine, EHPS, ...
EB i i .
543 AA_ (Co.rma General Thank you fF)r the opportunity to comment 3 No No Noted
Stiubei) As an organisation we do not have any specific comments.
VOLTAERO ts th | i ts fi
544 VOLTAERO General General support of the proposal . suppor.s ° proposa as some requirements for NO NO Noted
electrical and hybrid propulsion systems were necessary.
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Q1. Has EASA considered the use of SAE ARP4754 when drafting
this Special Condition? If yes, where can be the guidance be found? . . . ARP4754 could be used pending the intended aircraft application.
245 TCCA General SAE ARP4754 may be applicable to all other types of aircraft not Suggest to clarify intent, if applicable Noted Specific guidance will be provided in the Means of Compliance.
just CS-25.
There is another SC being drafted by another Authority on a similar It is the intention of EASA to promote harmonization.
topic, hence this SC should be harmonized with the other Authority. However, EASA is not aware of another SC begin drafted by an
546 TCCA General This will make future regulations on this new technology be more Harmonized SC between the certifying authorities. Noted authority that adresses hybrid systems or even complete
acceptable worldwide and will aid in a level playing field for all propulsion systems. The only other Special Condition known to
concerned. EASA that is currently drafted addresses a single electric engine.
If the intention of this SCis to allow Certification of an installation-
547 Rolls-Royce General N/A neutrallpowerpl)lant, thgn certai.n requirements w.hich would seem Please clarify the SC intent Yes No Noted The .SC E.—19.sc-ope i.sllimited to cases where the intended aircraft
comment to require an airframe/installation to be fully defined beforehand application is identified.
should be clarified.
SC E-19 is based on CS-E requirements.It intends to provide the
same level of safety.
To be noted that the intent is to ease the use of certified engines
This SC allows a reciprocating or gas turbine engine as a sub-system as part of an EHPS in order to make use of certification data
General of an EHPS. However there is no specific reference to CS-E or CS- Each turbine or piston engine within the scope of the EHPS Partially already available.
548 Rolls-Royce n/a APU. EHPS should be qualified to an equivalent safety standard as must be type certified in accordance with CS-E, or meet No Yes The SC EHPS is not aimed to be the only means to certify an EHPS.
comment . . e . accepted . . e
an engine so therefore any such engine used as a subsystem should | accepted specifications. Pending the architecture of the EHPS under certification, one
be type certified. applicant could request to make use of CS-E with an additional
Special Condition.
A dedicated Certification Memoradum to Part 21 will provide
guidance regarding the ways to certify an EHPS.
It should be clarified that this SC can be used for: For the time being, EASA is willing to offer flexibility in order to
Airbus Identification of - Propulsion system Type Certification, or . Partially enable innovation.
549 Helicopters Issue 1 - Propulsion system certification requirements in the frame of Add clarification Yes No accepted A dedicated Certification Memoradum to Part 21 will provide
aircraft Type Certifiction. guidance regarding the ways to certify an EHPS.
. o Comment n° 1 is also valid specifically for the case of an hybrid . For the.time bging, EASA s willing to offer flexibility in order to
Airbus Identification of . . . . A Partially enable innovation.
550 . 1 system for which one could envisage that CS-E remains applicable Add clarification Yes No . . . .
Helicopters Issue . accepted A dedicated Certification Memoradum to Part 21 will provide
to the turbomachine element. . . .
guidance regarding the ways to certify an EHPS.
Within the mail of Mr. Rossotto dated 16.6.2020 to the WEP group
Werner Scholz of Ostiv SDP Ft was detailled that powered sailp!anes are eligible for . . ‘ . o . o
European ’ Identification of simpler requirements — just as CS-22 J / H requirements are less Clarify that Electric and / or Hybrid Propulsion Systems for Partially The following intended aircraft applications have been removed
551 . 1 extensive than those of CS-E or for larger propeller. Therefore, it powered sailplanes (and VLA) could be less extensive and/or suggestion from the scope: CS-22, CS-LSA, CS-23 level 1 day VFR and Light
Sailplane Issue . . . I . e L accepted
Manufacturers shou‘ld be included in the identification of the issue, that Fhe specified in a simplified SC. UAS.
requirements of SC E-19 could be replaced by less extensive
requirements for sailplanes (or VLA).
Delete reference to CS-22:
“The certification specifications that are usually applicable to
It is correct that CS22 subpart H Engines does not consider Electric aircraft engines (except powered sailplanes) are contained in
OSTIV o and/or Hybrid Pr(.)pulsion.Sfystems, but there: does exist an CS-E amendmfent 5. Honever this certifiFation spe.cification i . The following intended aircraft applications have been removed
552 Michael Identification of 1 approprla_]te S.pet':|a| Condition CS E-01 for this c.ass , do_es not consider Elgctrlc and / or Hybrid Propulsion Systems. suggestion objection Partially from the scope: C5-22, CS-LSA, C5-23 level 1 day VFR and Light
Greiner Issue A strategic principle of the EASA GA-Roadmap is: “Protect ‘what This could be added if necessary: accepted UAS,
shows to work well’ unless there are demonstrable and statistically | “As far as Electric Propulsion Systems for CS-22/LSA aircraft are
significant safety reasons against doing so” concerned, SC E-01 is applicable.”
“A SC E-19 engine can be installed in the same manner as a CS-
E engine in a CS-22/LSA-aircraft.”
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Airbus propose to update wording of the ‘identification of
issue’ as follows (new proposed text shown in underlined italic
font):

This Special Condition has been developed to support
Applications received by the Agency for the certification of
Electric and / or Hybrid Propulsion Systems.

The certification specifications applicable to aircraft turbine
and reciprocating engines are contained in CS-E. CS-22 subpart
H also contains specifications for spark and compression-
ignition engines used to power sailplanes. CS-22, CS-23, CS-25,
CS-27 and CS-29 all contain certification specifications
applicable to the integration of those traditional fuel-burn
engines into various airframes.

The wording used in the Identification of Issue seems to imply that
the proposed Special Condition is a one to one replacement of CS-E.
Contrarily to what CS-E states (ref to CS-E 10 Applicability), it is

. None of these certification specifications however consider For the time being, EASA is willing to offer flexibility in order to
e however nowhere explicitly stated that the proposed SC now B . ] . . .
Identification of . . . e . Electric and / or Hybrid propulsion systems. Partially enable innovation.
553 AIRBUS 1 contains airworthiness specifications for the issue of type - ’ . . L No Yes . I . .
Issue certificates, and changes to those certificates, for Electric and / or The purpose of this Special Condition is to provide a minimum accepted A dedicated Certification Memoradum to Part 21 will provide
’ & ! set of requirements that an Electric and / or Hybrid Propulsion guidance regarding the ways to certify an EHPS.

Hybrid Propulsion Systems. Airbus suggest to modify the wording in
order to clarify this is a possibility that is offered with the proposed
SC to have the EHPS included in the vehicle TC.

System shall satisfy to be eligible for installation on CS-22/CS-
23/CS-25/CS-27/CS-29 aircraft/rotorcraft/sailplane. It can be
used in its entirety or in part directly as an element of the
aircraft/rotorcraft/sailplane certification basis w/o the need for
the issuance of a specific Engine Type Certificate.

This Special Condition is articulated so as to provide objective
based certification requirements which are independent of the
propulsion system design or architecture. The type of
technology used in the propulsion system will be addressed in
the Acceptable Means of Compliance. Acceptable Means of
Compliance will depend on the type of EHPS that is considered
and on the type of aircraft on which the EHPS is intended to be
integrated.

In case of certification of an aircraft according SC-VTOL, SC-EHPS is

understood to be used for either standalone TC of the EHPS to
show compliance to VTOL.2400 (b) “...must be type certified,...” or

SC-EHPS e e e

554 Volocopter General All can be used as a specification in case of certifying the EHPS Yes Noted
together with the aircraft, which will show compliance to

VTOL.2400 (b) “...or meet accepted specifications”.

Can EASA provide feedback if they agree with this understanding?

For the time being, EASA is willing to offer flexibility in order to
enable innovation.

A dedicated Certification Memoradum to Part 21 will provide
guidance regarding the ways to certify an EHPS.

In case of certifying an EHPS together with an aircraft according SC-
VTOL, many of the requirements provided by SC-EHPS are as well
existing in SC-VTOL.

SC-EHPS Can EASA please advise, if duplicated requirements for the EHPS
355 Volocopter General Al should be demonstrated by showing compliance to SC-EHPS or can
also be demonstrated directly via SC-VTOL (e.g. Safety assessment,
strength requirements, etc.)? Would it need special mentioning,

where such approach is used?

EHPS shall comply with the requirements provided in the SC E-19.
Yes Noted If similar requirements are provided in the intended application,
there is no need to duplicate the work.
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The Energy Storage System is now only limited to battery system.
Battery systems are considered active components for the electric
engines. A strong interconnection exists between how the electric
engine is controlled and the way the battery discharges and vice-
versa. It can be so considered as an equipement necessary for the
functioning and the control of the engine.

For the time being, EASA is willing to offer flexibility in order to

Suggest this Special Condition to insure minimum safety
conditions for only the electrical equipment, power

. . . . . distributi d Ilint ti f the Hybrid P Isi
An integrated Hybrid Propulsion System could include a gas turbine Istribution and overall integration of the Hybrid Fropulsion

. . . Systems. . . .
or piston engine + electric motor. Ityiss :rjns ested to keep the Eneray Storage Svstem outside this Not enable innovation. Battery system can be considered as part of
556 TCCA Subpart A The scope of this special condition is considered too broad to . 8e . P By g 4 the EHPS or as part of the aircraft. Requirements concerning the
Special Condition. Energy Storage could involve very complex accepted

address all the safety concerns related to all the details of an
Integrated Hybrid Propulsion System

battery system refers to the aircraft ones in order to ensure
consistency.

The SC EHPS is not aimed to be the only means to certify an EHPS.
Pending the architecture of the EHPS under certification, one
applicant could request to make use of CS-E with an additional
Special Condition.

A dedicated Certification Memoradum to Part 21 will provide
guidance regarding the ways to certify an EHPS.

safety concerns and could be a special condition by itself.
The gas turbine or piston engine portion of the Hybrid
propulsion systems could be certified through the existing
rules (CS-E or CS-APU).

SUBPART C—
557 Rolls-Royce SYSTEMS and 15 Typo: 'Equipements' should read 'Equipment’. Correct wording Yes No Accepted Corrected accordingly
EQUIPEMENTS

What about electrical failures such as Overvoltages, Overcurrents, Consider add missing substantiation requirements to cover .
. SUBPART D — Partially EHPS.490 covers the need.
558 Airbus DS 21 Sudden Step Load management, etc..? overvoltages, overcurrents, sudden step load management, Yes No i . . . . .
SUBSTANTIATION . . . . . accepted Specific guidance will be provided in the means of compliance.
The listed requirements seem particular to combustion engines. etc..
Airbus propose to update the wording of the introduction to
Subpart D as follows (new proposed text shown in_underlined
Airbus understand that the intent of this subpart is to prescribe italic font):
requirements for complete EHPS tests (by opposition to partial Compliance with the requirements for Endurance (including
tests) that would have to be performed on top of the requirements | periods of EHPS Limits exceedance), Durability, Vibration—Over The Airbus understanding is correct.
559 AIRBUS Subpart D 21 prescribed in the other subparts of the SC. If this is confirmed this FergueTemperaturetimit demeonstration; Operation (including N v Partially Consistency with CS-E wording is maintained.
Substantiation should be stated more clearly. In addition, the introductory text Power Response, Rotor Locking, Operation with a variable accepted Specific guidance will be provided as part of the Means of
makes reference to Vibration, Over Torque and Temperature Limit pitch thruster, and Operation with a fixed pitch thruster) must Compliance.
demonstration whereas the section does not contain any be substantiated via test performed on a complete EHPS
requirements for such tests. representative of the intended Type Design, validated analysis,

or a combination thereof. The following provisions provide the
objective for these_demonstrations.

* Please complete this column using the word “yes” or “no”
** please complete this column using the word “yes” or “no”
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