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Aviation Rutemaldng Advisory 
Committee; Transport Airplane and 
Engine Subcommittee; Hydraulic Test 
Harmonfzatlon Working Group 

AGENCY: Federal Aviation 
Administration (FAA), DOT. 
ACTION: Notice of establishment of 
hydraulic test harmonization working 
group. 

SUMMARY: Notice is given of the 
establishment of the Hydraulic Test 
Harmonization Working Group of the 
Transport Airplane and Engine 
Subcommittee. This notice informs the 
public of the activities of the Transport 
Airplane and Engine Subcommittee of 
the Aviation Rulemaking Advisory 
Committee. 
FOR FURTHER INFORMATION CONTACT: 
Mr. William J. Uoe) Sullivan, Executive 
Director, Transport Airplane and Engine 
Subcommittee, Aircraft Certification 
Service (AIR-3), 800 Independence 
Avenue, SW., Washington, DC 20591, 
Telephone: (202) 267-9554; FAX: (202) 
267-5364. 
SUPPLEMENTARY INFORMATION: Federal 
Aviation Administration (FAA) 
established an Aviation Rulemaking 
Advisory Committee (56 FR 2190, 
January 22, 1991) which held its first 
meeting on May 23, 1991 (56 FR 20492, 
May 3, 1991). The Transport Airplane 

.and Engine Subcommittee wu l'8viaed requirements, a supporting 
established at that meeting to provide economic analysis, and other required 
advice and recommendations to the analysis, with any other collateral 
Director, Aircraft Certification Service, documents (such as Advisory Circulars) 
FAA, regarding the airworthiness the Workrng Group determines to be 
standards fo~ transport ahplanes, needed. 
engines and propellers in parts 25, 33 D. Give a status report on each task at 
and 35 of the Federal Aviation each meeting of the Subcommittee. 
Regulations (14 CFR parts 25, 33 and The Hydraulic Test Harmonization 
35). Working Group will be comprised of 

The FAA announced at the Joint experts from those organizations having 
Aviation Authorities UAA~ederal an interest in the tasks assigned. A 
Aviation Administration {FAA) Working Group member need not 
Harmonization Conference in Toronto, necessarily be 8 representative of one of 
Ontario, C'.anada, Uune 2-5, 1992) that it the organizations oithe parent 
would consolidate within the Aviation Transport Airplane and Engine 
Rulemaking Advisory C.Ommittee Subcommittee or of the full Aviation 
structure an ongoing objective to Rulemaking Advisory Committee. An 
"harmonize" the Joint Aviation individual who has expertise in the 
Requirement UAR) and the Federal subject matter and wishes to become a 
Aviation Regulations (FAR). C.Oincldent member of the Working Group should 
with that announcement, the FAA write the person listed under the 
assigned to the Transport Airplane and caption FOR FUATHEA INFORMATION 
Engine Subcommittee those projects CONTACT expressing that desire, 
related to JAR/F.AR 25, 33 and 35 describing his or her interest in the task, 
harmonization which were then in the and the expertise he or she would bring 
process of being coordinated between to the Working Group. The request will 
the JAA and the FAA. The be reviewed with the Subcommittee and 
harmonization process included the Working Group Chairs and the 
intention to present the results of JA.Al individual will be advised whether or 
FAA coordination to the public in the not the request can be accommodated. 
form of either a Notice of Proposed The Secretary of Transportation has 
Rulemaking or an advisory drcuJ~ _ determined that the information and use 
objective co~parable to and .co.mpatible of the Aviation Rulemaking Advisory 
with that assigned to the AVIation Committee and its subcommittees are 
Rulemaking Advisory Committee. The necessary in the public interest in 
Transport Airplane and Engine connection with the performance of 
Subcommittee, consequently, duties of the FAA by law. Meetings of 
established the Hydraulic Test the full Committee and any 
Harmo~ization Working ~roup. , subcommittees will be open to the 

Specifically, the Working Groups task public except 88 authorized by section 
is the followin_g: . tO(d) of the Federal Advisory 

The Hydraulic Test Harmonizati~ Committee Act. Meetings of the 
Working Grou.p is charged with making Hydraulic Test Harmonization Working 
recommendations. to the Trans~rt Group will not be open to the public 
Airplan~ and Engme ~ubco~mittee except to the extent that individuals 
conce~mg the FAA disposition .of the with an interest and expertise are 
following subject 19C8ntly coordinated selected to participate. No public 
bstween th.e JAA and the FAA: . announcement of Working Group 

Hydrau/Jc Systems and Test . ·n be de 
Conditions: Make recommendations meetings WI ma · 
concerning new or revised requirements Issued ln Washington, DC. on December 4, 
for hydraulic systems and the associated 1992. 
test conditions for hydraulic systems William J. Sllllinn, 
installed in transport category airplanes Executive Director, Trans~~ Airplant1 an_d 
(FAR 25.1435). Engine Subcommittff, Av,ation Ru/emaking 

Reports: Advisoiy Committse. 
A. Recommend time line(s) for [FR Doc. _92-30116 Filed 12-lo-92; 8:45 am) 

completion of the task, including IIIWNG COOi 4St .. 1J-II 
rationale, for Subcommittee 
consideration at the meeting of the 
subcommittee held following 
publication of this notice. 

B. Give a detailed conceptual 
presentation on each task to the 
Subcommittee before proceeding with 
the work stated under items C. below. 

C. Draft a Notice of Proposed 
Rulemaking the task proposing new or 
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BOEING 

November 6, 1995 
B-T01 B-ARAC-95-009 

Gerald R. Mack 
Director 
Airplane Certification 

Mr. Anthony J. Broderick (AVR-1) 

• 

Boeing Commercial Airplane Group 
P.O. Box 3707, #MS 67-UM 

Seattle, WA 98124-2207 /] I[. rt] - ( 

/Y 
Associate Administrator for Regulations and Compliance 
Department of Transportation 
Federal Aviation Administration 
800 Independence Avenue, S.W. 
Washington DC 20591 

Dear Mr. Broderick: 

On behalf of the Aviation Rulemaking Advisory Committee, I am pleased to 
submit the enclosed draft NPRM and draft AC action on the following 
subjects: , 

NPRM Revision of Hydraulic Systems Airworthiness 
Standards to Harmonize with European 
Airworthiness Standards for Transport 
Category Airplanes 

AC 25.1435-1 Hydraulic System Certification Tests, and 
Analysis 

;. ' 

The enclosed package is in the form of a Notice of Proposed Rule Making, 
including preamble, draft rule, economic analysis and legal analysis, and a 
final draft Advisory Circular AC 25.1435-1 on Hydraulic System Certification 
Tests, and Analysis. The package was developed by the Hydraulic Test 
Harmonization Working Group (WG) chaired by Jim Draxler of the Boeing 
Company. The membership of the group is a good balance of interested 
parties in the U.S., Europe and Canada. The group is currently focusing on 
other issues tasked to·the WG, but can be available if needed for docket 
review. 

The members of ARAC appreciate the opportunity to participate in the FAA 
Rulemaking process and fully endorse this recommendation. 

Sincerely, 

~~;3&<.c.,4 

Gerald R. Mack 
Assistant Chairman 
Transport Airplane & Engine Issues Group 
Aviation Rulemaking Advisory Committee 

Enclosure 
cc: M. Borfitz 

J. Draxler 
S. Miller 

(617) 238-7199 
02-JX 
227-1320 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

DEC 2 2 1995 

Mr. Gerald R. Mack 
Aviation Rulemaking Advisory Committee 
Boeing Commercial Airplane Group 
P.O. Box 3707, MIS 67-UM 
Seattle, WA 98124-2207 

Dear Mr. Mack: 

800 Independence Ave .. S.W. 
Washington, D.C. 20591 

Thank you for your November 6 letter forwarding the Aviation Rulemaking Advisory 
Committee's (ARAC) recommendation for rulemaking on Revision of Hydraulic 
Systems Airworthiness Standards to Harmonize with European Airworthiness Standards 
for Transport Category Airplanes, and the associated draft advisory circular on 
Hydraulic System Certification Tests, and Analysis. 

The recommendation was submitted in a format suitable for processing and, therefore, 
will be presented to the Federal Aviation Administration management as quickly as 
possible. I would like to thank the aviation community, and particularly the Hydraulic 
Test Harmonization Working Group, for its commitment to ARAC and its interest in 
this matter. We pledge to consider your recommendation as a high-priority action. 

Sincerely, 

~ 
~n; J. Broderick 
Associate Administrator for 

Regulation and Certification 
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(4910-13) 
,' 

August 31, 1995 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

(14 CFR part 25) 

[Docket No. xxxxx; Notice No. J 

RIN: 

Revision of Hydraulic Systems Airworthiness Standards to Harmonize with 
,,,. 

European Ainvorthiness Standards for Transport Category Airplanes. 

AGENCY: Federal Aviation Administration, DOT. 

ACTION: Notice of proposed rulemaking. 

SUMMARY: This notice proposes to amend the airworthiness standards for transport 

category airplanes to harmonize hyclraulic systems design and test requirements with 

standards proposed for the European Joint Aviation Requirements (JAR). These 

proposals were developed in cooperation with the Joint Aviation Authorities (JAA) of 

Europe and the U.S. and European aviation industry through the Aviation Rulemaking 

Advisory Committee (ARAC). These changes are intended to benefit the public interest 

by standardizing certain requirements, concepts, and procedures contained in the 

airworthiness standards without reducing and potentially enhancing the current level of 

safety. 

DATES: Comments must be received on or before [ insert date 90/120 days from date of 

publication]. 

ADDRESSES: Comments on this notice may be mailed in triplicate to: Federal Aviation 

Administration, Office of the Chief Counsel, Attention: Rules Docket (AGC-200), 



Docket No. xxxxx, 800 Independence Avenue SW., Washington, DC 20591; or delivered 

in triplicate to: Room 915G, 800 Independence Avemle SW., Washington, DC 20591. 

Comments delivered must be marked Docket No. xxxxx. Comments may be examined in 

Room 915G weekdays, except Federal holidays, between 8:30 a.m. and 5:00 p.m. In 

addition, the FAA is maintaining an information docket of comments in the Transport 

Airplane Directorate (ANM-100), Federal Aviation Administration, Northwest Mountain 

Region, 1601 Lind Avenue SW., Renton. WA 98055-4056. Comments in the 

information docket may be examined weekdays, except Federal holidays, between 7:30 

a.m. and 4:00 p.m. 
, 

FOR FURTHER INFORMATION CONTACT: Mahinder K. Wahi, Flight Test and 

Systems Branch, ANM-111, Transport Airplane Directorate, Aircraft Certification 

Service, FAA, 160 I Lind Avenue SW., Renton, WA 98055-4056; telephone (206) 

227-2142; facsimile (206) 227-1320. 

SUPPLEMENT ARY INFORMATION: 

Comments Invited 

Interested persons are invited to participate in this proposed rulemaking by submitting 

such written data, views, or arguments as they may desire. Comments relating to any 

environmental, energy, or economic impact that might result from adopting the proposals :. 

contained in this notice are invited. Substantive comments should be accompanied by 

cost estimates. Commenters should identify the regulatory docket or notice number and 

submit comments in triplicate to the Rules Docket address above. All comments received 

on or before the closing date for comments will be considered by the Administrator 

before talcing action on this proposed rulemaking. The proposals contained in this notice 

may be changed in light of comments received. All comments received will be available 

in the Rules Docket, both before and after the comment period closing date, for 
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examination by interested persons. A report summarizing each substantive public contact 

with FAA personnel concerning this rulemaking will b'e filed in the docket. Persons 

wishing the FAA to acknowledge receipt of their comments must submit with those 

comments a self-addressed, stamped postcard on which is stated: "Comments to Docket 

No. xxxxx." The postcard will be date stamped and returned to the commenter. 

Availability of the NPRM 

Any person may obtain a copy of this notice by submitting a request to the Federal 

Aviation Administration (FAA), Office of Public Affairs, Attention: Public Inquiry 

Center, APA-230, 800 Independence Avenue SW., Washington, DC 20591; or by calling 
l'I' 

(202) 267-3484. The notice number of this NPRM must be identified in all 

communications. Persons interested in being placed on a mailing list for future 

rulemaking documents should also request a copy of Advisory Circular No. 1 l-2A, 

Notice of Proposed Rulemaking Distribution System, which describes the application 

procedure. ;. ' 

Background 

The airworthiness standards for transport category airplanes are contained in 14 

CFR part 25. Manufacturers of transport category airplanes must show that each airplane 

they produce of a different type design complies with the relevant standards of part 25. 

These standards apply to airplanes manufactured within the U.S. for use by U.S.-

registered operators and to airplanes manufactured in other countries and imported under 

a bilateral airworthiness agreement. 

In Europe, the Joint Aviation Requirements (JAR-25) were developed by the Joint 

Aviation Authorities (JAA) to provide a common set of airworthiness standards for use 

within the European aviation community. The airworthiness standards for European type 

certification of transport category airplanes, JAR-25, are based on part 25 of the FAR. 
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Airplanes certificated to the JAR-25 standards, including airplanes manufactured in the 
~ 

U.S. for export to Europe, receive type certificates that are accepted by the aircraft 

certification authorities of23 European countries. 

Although part 25 and JAR-25 are very similar, they are not identical. Differences 

between the FAR and the JAR can result in substantial additional costs when airplanes 

are type certificated to both standards. These additional costs, however, frequently do not 

bring about an increase in safety. For example, part 25 and JAR-25 may use different 

means to accomplish the same safety intent. In this case, the manufacturer is usually 

burdened with meeting both requirements, although the level of safety is not increased , 
correspondingly. Recognizing that a common set of standards would not only 

economically benefit the aviation industry, but would also maintain the necessary high 

level of safety, the FAA and JAA consider harmonization to be a high priority. 

In I 988, the FAA, in cooperation with the JAA and other organizations 

representing the American and European aerospace industries, began a process to 

. harmonize the airworthiness requirements of the United States and the airworthiness 

requirements of Europe, especially in the areas of Flight Test and Structures. 
p,Jlt 

j In 1992, ththarmonization effort was undertaken by the ARAC. A working group of-

industry and government hydraulic systems specialists of Europe and the United States 

was chartered by notice in the Federal Re2ister (57 FR 58843, December 12, 1992). The 

working group was tasked to develop a draft notice of proposed rulemaking (NPRM) and 

any collateral documents, such as advisory circulars, concerning new or revised 

requirements for hydraulic systems, and the associated test conditions for hydraulic 

systems, installed in transport category airplanes(§ 25.1435). The JAA is to develop a 

similar proposal to amend JAR-25, as necessary, to achieve harmonization. · .... 
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The rulemaking proposal contained in this notice was developed by the Hydraulic 

Systems Harmonization Working Group. It was presented to the FAA by the ARAC as a 

recommendation. 

The Aviation Rulemaking Advisory Committee 

The ARAC was formally established by the FAA on January 22, 1991 (56 FR 

2190) to provide advice and recommendations concerning the full range of the FAA's 

safety-related rulemaking activity. This advice was sought to develop better rules in less 

overall time using fewer FAA resources than are currently needed. The committee , 
provides the opportUfiity for the FAA to obtain firsthand information and insight from 

interested parties regarding proposed new rules or revisions of existing rules. 

There are 64 member organizations on the committee, representing a wide range 

of interests within the aviation community. Meetings of the committee are open to the 

public, except as authorized.by section IO(d) of the Federal Advisory Committee Act. 
},, ' 

The ARAC establishes working groups to develop proposals to recommend to the 

FAA for resolving specific issues. Tasks assigned to working groups are published in the 

Federal Re2ister. Although working group meetings are not generally open to the public, 

all interested parties are invited to participate as working group members .. Working 

groups report directly to the ARAC, and the ARAC must concur with a working group 

proposal before that proposal can be presented to the FAA as an advisory committee 

recommendation. 

The activities of the ARAC will not, however, circumvent the public rulemaking 

procedures. After an ARAC recommendation is received and found acceptable by the 

FAA, the agency proceeds with the normal public rulemaking procedures. Any ARAC 

participation in a rulemaking package will be fully disclosed in the public docket. 
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Discussion of the Proposals 

The FAA proposes amending § 25.1435, Amendment 25-72, as recommended by 

the ARAC, to harmonize this section with JAR-25. The JAA intend to publish a Notice 

of Proposed Amendment (NPA), also developed by the Hydraulic Systems 

Harmonization Working Group, to revise JAR-25 as necessary to ensure harmonization in 

those areas for which the proposed amendments differ from the current JAR-25, Change 

14. When it is published, the NPA will be placed in the docket for this rulemaking. 

Generally, the FAA proposes to: (1) Add appropriate existing-JAR requirements 

to achieve harmoniz.ation; (2) Move some of the existing regulatory text to an advisory 
I' 

circular ; (3) Consolfdate and/or separate requirement subparagraphs for clarity; and ( 4) 

Revise airplane static proof pressure test requirements to require a complete functional 

(dynamic) airplane test at a lower pressure. 

A new proposed Advisory Circular (AC) 25.1435-1 has been developed to ensure 

consistent application of these proposed revised standards. Public comments concerning 
;. ' 

the AC 25.1435-1 are invited by separate notice published elsewhere in this issue of the 

Federal Register. The JAA intend to publish an Advisory Material Joint (AMJ), also 

developed by the Harmonization Working Group, to accompany their NPA. The 

proposed AC and the proposed AMJ contain harmonized advisory information. 

The following is a discussion of the specific proposals prescribed in this NPRM. 

Proposal 1. The FAA proposes to replace current§ 25.1435(a)(l) to add the existing 

requirements of JAR 25.1435(a)(IO) and associated Appendix K requirements regarding 

design load factors for proof and ultimate pressure conditions for elements of the 

hydraulic system (see proposal 2 below regarding current§ 25.1435(a)(l)). The proof 
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and ultimate pressure conditions are defined as the design operating pressure times the 

factors of safety. This is done to address unusually high pressures which may be seen in 

service, material defects and differences, manufacturing/construction tolerances and the 

consequences of failures (e.g. pressure vessel failure). The proposed load factors, ranging 

between 1.5 and 4.0, relate to the design operating pressure (DOP) and apply to tubes, 

fittings, pressure vessels containing gas at high pressure(e.g., accumulators) and at low 

pressure (e.g. hydraulic reservoirs), hoses, and all other elements. 

By adopting these JAR minimum factors of safety standards which currently are 

not specifically stated in the FAR, the FAA intends to maintain an existing level of safety ,, 
because normal U.S. Industry practices meet or exceed these standards. 

DOP is the normal maximum steady pressure. Excluded are reasonable 

tolerances and transient pressure effects such as may arise from acceptable pump ripple 

or reaction to system functioning or flow demands that may affect fatigue. In localized 

areas of systems and system elemen~ the DOP may be different from the DOP for the 

system as a whole due to the range of normally anticipated airplane operational, dynamic 

and environmental conditions. Such differences must be taken into account. The term 

"design operating pressure" would be discussed in AC 25.1435-1. 

Proposal 2. The FAA proposes to redesignate the current§ 25.1435(a)(l) as 

§ 25.1435(a)(2), delete the word "loads" from "pressure loads" ("loads" is redundant) 
,· 

and edit some text to avoid repetition. The terms "limit structural load", and a 

recommended minimum time to hold pressure would be discussed in AC 25.1435-1. 

Proposal 3, The FAA proposes to redesignate the current§ 25.1435(a)(2) as 
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a new§ 25.1435(a)(3}, delete the word "loads" from "pressure loads" ("loads" is 

redundant) and edit some text to avoid repetition. The-terms "ultimate structural load" and 

a minimum time to hold pressure would be discussed in AC 25.1435-1. 

Proposal 4. The FAA proposes to add a new§ 25.1435(a)(4) that would contain the 

current requirements of§ 25.1435(b)(2)(i) and (b}(2)(ii) regarding induced loads, 

pressure transients, and fatigue as well as the current JAR 25.1435(a)(l I) requirements 

regarding fatigue design considerations accounting for fluctuating or repeated external or 

internal loads and pressure transients. These loads could be structurally or 
II' 

environmentally induced. By delineating these requirements, the FAA intends to ensure 

that each element is designed to provide fatigue resistance capability consistent with 

anticipated element usage, thus maintaining the current level of safety. The terms 

"fatigue", and "externally induced loads" would be discussed in AC 25.1435-1. 

;. ' 

Proposal 5, The FAA proposes to add a new§ 25:1435(a)(5) that would contain the 

current requirements of§ 25.1435(b)(2)(i) through (b)(2)(v), except those addressed 

under proposal 4 above, as well as parts of the current JAR 25.1435 (a)(S) and (a)(6) 

requirements addressing excessive vibration, abrasion, corrosion, mechanical damage, 

and the ability to withstand inertia loads. These requirements would be consolidated and 

simplified by stating that each element must be designed to perform as intended under all 

environmental conditions for which the airplane is certificated. An acceptable means of 

compliance would be included in AC 25.1435-1. 

Proposal 6. The FAA proposes to add a modified version of the existing JAR 

25.1435(a)(2) as§ 25.1435(b)(l), requiring means to indicate appropriate system 
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parameters at a flight crewmember station if (I) the system performs a function necessary 

for continued safe flight and landing, or (2) in the event of hydraulic system malfunction, 

corrective action by the crew is required to ensure continued safe flight and landing. The 

existing JAR25.1435(a)(2) requires fluid quantity and pressure indication under specified 

circumstances; prior to Amendment 25-72, § 25.1435 contained an identical requirement. 

It was considered at the time that this requirement is covered by§ 25.1309(c), which 

requires that warning information must be provided to alert the crew to unsafe system 

operating conditions, and to enable them to take appropriate corrective action, and the § 

25.1435 requirement was therefore deleted. It is, however, now recognized that there is 
~ 

value in defining indication requirements for hydraulic systems and implications of their 

loss. The existing level of safety would not be impacted since the FAA is proposing to 

adopt an existing industry practice. The term "appropriate system parameters" would be 

discussed in AC 25.1435-1. (Note: see proposal 12 below with respect to status of 

current§ 25.1435(b)(l) requiremen~)., 

Proposal 7. The FAA proposes to replace the current§ 25.1435(b)(2) by adding a 

modified version of the current JAR 25.1435(a)(4) and (a)(7) to require that each system 

have means to ensure that system pressures remain within the design capabilities of each 

element. Prior to Amendment 25-72, § 25.1435 contained a requirement that was 

identical to the current JAR requirement, but it was characterized as both containing 

arbitrary pressure transient limits and unnecessary because the intent is covered under 

§ 25.1309. The requirement was therefore deleted from§ 25.1435. The proposed version 

deletes the arbitrary limits but requires that the intent be specifically addressed by 

§ 25.1435(b)(2) to ensure consideration of the pressure and volume related transients that 

are unique to the hydraulic systems. There would be no impact on level of safety since an 
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existing industry practice is being adopted. An acceptable means of compliance with § 

25.1435(b)(2) would be included in AC 25.1435-1. ..., 

Proposal 8, The FAA proposes to add a new§ 25.1435(b)(3) which contains a modified 

version of the existing JAR 25. I 435(a)(5) requirements regarding the means to minimize 

harmful or hazardous concentrations of the hydraulic fluid or vapors, if liberated in any 

form, into the crew and passenger compartments during flight. Prior to Amendment 25-

72, § 25.1435 contained an identical requirement It was considered at the time that 

§ 25.83 l(b) covers this requirement under a general statement that the ventilation air .,, 
must be free of hazardous or harmful gases or vapors. However, § 25 .83 I (b) specifies 

allowable limits for carbon monoxide and carbon dioxide, but no other products. It could 

be construed that those two gases are the only haz.ardous products. § 25.1435 is therefore 

revised to state the specific requirement with respect to the hydraulic fluid or vapors. 
;. ' 

The JAR requirement currently states, in relevant part, that ''there must be a 

means to prevent harmful or hazardous concentration of fluid ... " In recognition of the 

fact that absolute prevention is not an achievable objective, the FAA proposes that the 

hydraulic system must have "means to minimize the release of harmful or hazardous 

concentrations ... " To show compliance with this requirement, an applicant would have 

to show, both that the likelihood of releases has been minimized, and that, if there is such 

a release, the concentrations from the release would also be minimized. The level of 

safety remains unaffected because it's an existing industry practice to address this issue. 

An acceptable means of compliance with § 25. I 435( b )(3) and a discussion of the terms 

"harmful" and "hazardous" would be included in AC 25.1435-1. 

10 
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Proposal 9. The FAA proposes to redesignate the existing§ 25.1435 (c) as 

§ 25.1435(b)(4); this is identical to the existing JAR 25.1435(c) requirements regarding 

use of flammable hydraulic fluid and fire protection. A discussion of the term 

"flammable hydraulic fluid" would be included in AC 25.1435-1. 

Proposal 10. The FAA proposes to add a new§ 25.1435(b)(5), containing the current 

JAR 25.l435(d) requirements that the airplane manufacturer must specify the approved 

hydraulic fluid(s) suitable to be used in the system(s) and ensure that the system(s) meet 

the applicable placarding requirements of the current§ 25.1541. Although it is a standard 
!'!' 

U.S. industry practice to identify the compatible hydraulic fluid on each component's 

name plate, the practice may not be universal. In order to minimize the potential use of 

incompatible fluids, seals, etc. in any system , it is necessary to include this requirement. 

A discussion of mixability of hydraulic fluids would be included in AC 25.1435-1. 

;. ' 

Proposal 11, Current § 25.l 435(b )(2) requirements for hydraulic system compliance by 

test and analysis would be separated into§§ 25.1435(c), (c)(l) and (c)(2); the list of 

environmental factors [current§ 25.1435(b)(2)(ii) through (b)(2)(v)] would be moved to 

AC 25.1435-1; and, text in the aforementioned sections would be clarified. In addition, 

analysis may be used in place of or to supplement testing, where shown to be reliable and 

appropriate. A discussion on endurance and fatigue testing, and simulated failures would 

be included in AC 25.1435-1. 

Proposal 12. Current§ 25. l 435(b)(l) requirements for static testing of a complete 

hydraulic system tol.5 times the design operating pressure (without deformation of any 

part of the system that would prevent performance of intended function) would be 
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replaced with a new§ 25.1435(c)(3) requirement that "the complete hydraulic system 

must be functionally tested on the airplane over the range of motion of all associated user 
~ 

systems". "The test must be conducted at the system relief pressure or 1.25 times the 

DOP if a system pressure relief device is not part of the system design." This proposal 

reflects the recently granted petition for exemption to the Boeing Company, Regulatory 

Docket No. 27384. The petition, any comments received, and a copy of the final 

disposition are filed in the assigned regulatory docket and are available for examination 

in the Rules Docket (AGC 200), room 915G, FAA Headquarters Building (FOB IOA), 

800 Independence Avenue SW., Washington, DC 20591; telephone (202) 267-3132. A , 
discussion on relief pressure settings and an acceptable means of compliance with 

§ 25.1435(c)(3) would be included in AC 25.1435-1. 

The FAA considers that the proposed functional (i.e., dynamic) test more closely 

approximates actual operating conditions than the existing static test. This is because for 

the static test, several parts of the system and associated relief valves (including return 

lines) may need to be disabled to alfow' system pressurization at 1.5 times the design 

operating pressure because the relief valves are designed to open at a pressure lower than 

· 1.5 times the design operating pressure. Although the proposed test pressure would be 

lower than 1.5 times the design operating pressure, all elements must still be able to 

withstand at least 1.5 times tpe design operating pressure per current § 25. l 435(a)(2) 

(proposed§ 25.1435(a)(3)), at least retaining and potentially enhancing the current level 

of safety by identification of additional dynamic interference problems. 

Regulatory Evaluation Summary 

Reculatoo' Evaluation. Re2uJatory Flexibility Determination, and Trade Impact 

Assessment 
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Changes to federal regulations must undergo several economic analyses. First, 

Executive Order 12866 directs Federal agencies to promulgate new regulations or modify 

existing regulations only if the potential benefits to society outweigh the potential costs. 

Second, the Regulatory Flexibility Act of I 980 requires agencies to analyze the economic 

impact of regulatory changes on small entities. Finally, the Office of Management and 

Budget directs agencies to assess the effect of regulatory changes on international trade. 

In conducting these assesments, the FAA has determined that this proposed rule: 

I) would generate benefits exceeding its costs and is not "significant" as defined in 

Executive Order 12866; 2) is not "significant" as defined in DOT's Policies and 

Procedures; 3) woukf not have a significant impact on a substantial number of small 

entities; and 4) would lessen restraints on international trade. These analyses, available 

in the docket, are summarized below. 

Costs and Benefits ;. ' 

Manufacturers of small transport category airplanes could experience additional 

costs totalling approximately $50,000 per type certification resulting from proposals I 

(design load factors) and 12 (systems clearance check). For manufacturers oflarge 

transport category airplanes, the cost differential could range from a $25,000 cost 

reduction (for one manufacturer, resulting from proposal 12) to a $100,000- $200,000 

cost increase (for another manufacturer, resulting from proposal 4). 

The proposed changes would increase harmonization and commonality between 

American and European airworthiness standards, thereby eliminating unnecessary 

duplication of airworthiness requirements and reducing manufacturers' certification costs. 

One manufacturer of small transport category airplanes estimated such cost-savings could 

range between $30,000 and $90,000 per type certification (pertaining to hydraulic 
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systems only). Corresponding savings for large transport category airplane type 

certifications would be several times these amounts. The cost savings from 

harmonization would easily exceed the relatively low incremental costs of the rule. 

Potential safety enhancement resulting from specification of minimum accepted standards 

would supplement these benefits. Consequently, the FAA finds the proposed rule to be 

cost-beneficial. 

Proposal 1. These changes codify existing industry standards. As such, they 

would not result in additional costs for most manufacturers. However, one manufacturer 

of small transport category airplanes estimated increased testing costs of approximately , 
$25,000 per type certfocation. Codification of the proposed standards would ensure that 

current safety levels are retained. 

Proposals 2, 3. and 9. There would be no additional costs associated with these 

minor changes. 
;. ' 

Proposal 4. Although some ~of the changes described are new requirements in the 

FAR, most American manufacturers of large transport category airplanes are already in 

compliance with the similar current European standards, which had to be met in order to 

market airplanes in JAA member countries. The modified testing and analysis regime is · 

already in place. Initial first-time costs have already been incurred; such costs have 

diminished in recent certifications. Consequently, actual incremental costs would be 

negligible. One manufacturer, however, indicated that additional testing and analysis 

costs, ranging between $ I 00,000 and $200,000 per type certification, would be incurred 

for the first one or two type certifications. Leaming curve efficiencies would likely 

reduce these costs thereafter. Manufacturers of small transport category airplanes, on the 

other hand, expect no or negligible additional costs attributable to the new fatigue-related 
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proposals. Codification of the proposed standards would ensure that minimum 

acceptable fatigue requirements are specified with potential for safety enhancement. 

Proposals 5. 6, 7, 8, and I 0, These changes codify existing industry standards and 

would not result in additional certification/production costs. Codification of the proposed 

standards would ensure that current safety levels are retained. 

Proposal 11, There would be no additional costs associated with these revisions. 

The use of analysis in lieu of or supplemental to testing may reduce certification costs in 

some cases. 

Proposal 12. Most manufacturers of transport category airplanes would not 

experience additional costs associated with dynamic testing of hydraulic systems. In fact, 

testing time and associated costs could qe reduced to some small extent since, unlike ,,. 
static testing, the proposed dynamic testing would not entail disabling any system(s) or 

otherwise reconfiguring the airplane. One manufacturer of large transport category 

airplanes estimates potential savings of approximately $25,000 per type certification in 

this regard. However, a manufacturer of small transport category airplanes estimates 

$25,000 in additional testing; analysis, and report preparation costs per type certification 

attributable to this proposal. The proposed requirements would at least retain, and 

potentially enhance, the current level of safety by identification of additional dynamic 

interference problems. 

Regulatory Flexibility Detenninatioo 
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The Regulatory Flexibility Act of 1980 (RF A) was enacted by Congress to ensure 

that small entities are not unnecessarily or disproportionately burdened by government 

regulations. The RF A requires a Regulatory Flexibility Analysis if a rule would have a 

significant economic impact, either detrimental or beneficial, on a substantial number of 

small entities. FAA Order 21 OO. l 4A, Regulatory Flexibility Criteria and Guidance, 

prescribes standards for complying with RF A review requirements in FAA rulemaking 

actions. The order defines "small entities" in terms of size thresholds, "significant 

economic impact" in terms of annualized cost threshold, and "sustantial number" as a 

number which is not less than eleven and which is more than one-third of the small 

entities subject to theproposed or final rule. 

The proposed rule would affect manufacturers of transport category airplanes produced 

under future new airplane type certifications. For manufacturers, Order 2100.14A 

specifies a size threshold for classifiC:tiqn as a small entity as 75 or fewer employees. 
~ ' 

Since no transport category airplane manufacturer has 75 or fewer employees, the 

proposed rule would not have a significant economic impact on a substantial number of 

small manufacturers. 

International Trade Impact Assessment 

The proposed rule would not constitute a barrier to international trade, including 

the export of American airplanes to foreign countries, and the import of foreign airplanes 

into the United States. Instead, the proposed changes to the FAR would harmonize with 

corresponding existing or proposed standards in the JAR, thereby lessening restraints on 

trade. 
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Federalism Implications 

The amended regulations proposed in this ruler:naking would not have substantial 

direct effects on the States, on the relationship between the national government and the 

States, or on the distribution of power and responsibilities among the various levels of 

government. Therefore, in accordance with Executive Order 12612, it is determined that 

this proposal would not have sufficient federalism implications to warrant preparing a 

Federalism Assessment. 

Conclusion 

Because the proposed changes to standardize specific hydraulic systems test 

requirements of part 25 are not expected to result in substantial economic cost, the FAA 

has determined that this proposed regulation would not be significant under Executive 

Order 12866. Because this is an issue which has not prompted a great deal of public 

concern, the FAA has determined that this action is not significant under DOT ,. . 
Regulatory Policies and Procedures~(44 FR 11034, February 25, 1979). In addition since 

there are no small entities affected by this proposed rulemaking, the FAA certifies, under 

the criteria of the Regulatory Flexibility Act,_ that this rule, if adopted, will not have a 

significant economic impact, positive or negative, on a substantial number of small 

entities. An initial regulatory evaluation of the proposal, including a Regulatory 

Flexibility Determination and Trade Impact Analysis, has been placed in the docket. A 

copy may be obtained by contacting the person identified under FOR FURTHER 

INFORMATION CONTACT. 

List of Subjects 

14 CFR Part 25 
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Aircraft, Aviation safety, Federal Aviation Administration, Reporting and 

recordkeeping requirements 

The Proposed Amendments 

Accordingly, the Federal Aviation Administration (FAA) proposes to amend 14 CFR 

part 25 of the Federal Aviation Regulations (FAR) as follows: 

PART 25 - AIRWORTHINESS STANDARDS - TRANSPORT CATEGORY 

AIRPLANES 

l. The authority citation for part 25 continues to read as follows: 

Authority: 49 U.S.C. app. 1344, 1354(a), 1355, 1421, 1423, 1424, 1425, 1428, 1429, 
,. 

1430; 49 U.S.C. I06(g); and 49 CFR l.47(a). 

2. Section 25.1435 is revised to read as follows: 

§ 25.1435 Hydraulic systems 

(a) Element design. Each element of the hydraulic system must be designed to: 

(I) Withstand the proof pressure without leakage or permanent deformation that ,. ' 

prevents it from performing its intended function, and the ultimate pressure without 

rupture. The proof and ultimate pressures are defined in terms of the design operating 

pressure (DOP) as follows: 

Element Proof(xDOP) Ultimate(xDOP) 

l. Tubes & fittings. 1.5 3.0 

2. Pressure vessels containing gas 

High pressure (e.g., accumulators) 3.0 4.0 

Low pressure (e.g., reservoirs) 1.5 3.0 

3. Hoses 2.0 4.0 

4. All other elements 1.5 2.0 
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(2) Withstand, without defonnation that would prevent it from perfonning its intended 

function, the design operating pressure in combination-~th limit structural loads that 

may be imposed; 

(3) Withstand, without rupture, the design operating pressure multiplied by a factor of 

1.5 in combination with ultimate structural load that can reasonably occur 

simultaneously; 

(4) Withstand the fatigue effects of all cyclic pressures, including transients, and 

associated externally induced loads. The fatigue life of the element must take into 

account the consequences of element failure; and 

(5) Perfonn as int{nded under all environmental conditions for which the airplane is 

certificated. 

(b) System design. Each hydraulic system must: 

(1) Have means to indicate appropriate system parameters located at a flight crew 
),, ' 

member station if 

(i) It perfonns a function necessary for continued safe flight and landing; or 

(ii) In the event of hydraulic system malfunction, corrective action by the crew to ensure 

continued safe flight and landing is necessary; 

(2) Have means to ensure that system pressures, including transient pressures and 

pressures from fluid volumetric changes in elements that are likely to remain closed long 

enough for such changes to occur, are within the de.sign capabilities of each element, such 

that they meet the requirements defined in§ 25.l435(a)(l) through (a)(5); 

(3) Have means to minimize the release of harmful or hazardous concentrations of 

hydraulic fluid or vapors into the crew and passenger compartments during flight; 
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(4) Meet the applicable requirements of§§ 25.863, 25.1183, 25.1185, and 25.1189 if a 

flammable hydraulic fluid is used; and 

(5) Be designed to use any suitable hydraulic fluid specified by the airplane 

manufacturer, which must be identified by appropriate markings as required by 

§ 25.1541. 

(c) Tests 

To demonstrate compliance with§ 25.1435 and support compliance with 

§ 25.1309, tests must be conducted on the hydraulic system(s), and/or subsystem(s) and 

elements, except that analysis may be used in place of or to supplement testing, where 

shown to be reliable Ind appropriate. All internal and external influences must be taken 

into account to an extent necessary to evaluate their effects, and to assure reliable system 

and element functioning and integration. Failure or unacceptable deficiency of an 

element or system must be corrected and be sufficiently retested, where necessary. 

(I) The system(s), subsystem(s), or element(s) must be subjected to performance, 
;. ' 

fatigue, and endurance tests representative of airplane ground and flight operations. 

(2) The complete system must be tested to determine proper functional performance 

and relation to the other systems, including simulation of relevant failure conditions, and 

to support or validate element design. 

(3) The complete hydraulic-system(s) must be functionally tested on the airplane in 

normal operation over the range of motion of all associated user systems. The test must 
'1-h~'r' "f.-fl""y' p .,., s~~ 

be conducted at the system relief pressure or 1.25 times the DOP if a system pressure 

relief device is not part of the system design. Clearances between hydraulic system 

elements and other systems or structural elements must remain adequate and there must 

be no detrimental effects. 
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HYDRAULIC SYSTEM CERTIFICATION 
TESTS, AND ANALYSIS 

' 
' 

ANM-110 

AC 25.1435-1 
August 31, 1995 

1 .. PURPOSE. This Advisory Circular (AC) provides guidance material for use as an acceptable 
means, but not the only means, of demonstrating compliance with the requirements of§ 25 .1435 
and other sections of the Fedefal Aviation Regulations (FAR) that contain hydraulic system 
requirements. It is not mandatory and does not constitute a regulation. 

2. RELATED DOCUMENTS. Section 25.1435 of the FAR, as amended through Amendment 
25-xx, and other sections relating to hydraulic installations. 

a. Related Federal Aviation Re~ulations. Sections which prescribe requirements for the 
design, substantiation and certification of hyq.Taulic systems include: 

§ 25.301 
§ 25.303 
§ 25.863 
§ 25.1183 
§25.1185 
§ 25.1189 
§ 25.1301 
§ 25.1309 
§ 25.1322 
§ 25.1541 

Loads 
Factor of safety. 
Flammable fluid fire protection. 
Flammable fluid-carrying components. 
Flammable fluids. 
Shutoff means. 
Function and installation. 
Equipment, systems and installations. 
Warning, caution and advisory lights. 
Markings and Placards 

Additional part 25 sections (and their associated advisory circulars where applicable) that 
prescribe requirements which can have a significant impact on the overall design and 
configuration of hydraulic systems are, but are not limited to: 

§ 25.671 
§ 25.729 

General: Control systems 
Retracting mechanism 



§ 25.903 
§ 25.943 

Engines 
Negative acceleration (JAR 25xl315) 

b. Advismy Circulars (AC's). 

AC-25.1309-IA 

AC 120-42 

AC 20-128 

System Design and Analysis 

Extended Range Operation with Two Engine Airplanes 

Design Considerations for Minimizing Hazards Caused by 
Uncontained Turbine Engine and Auxiliary Power Unit 
Rotor and Fan Blade Failures 

Advisory Circulars can be obtained from the U.S. Department of Transportation, M-443.2, 
Subsequent Distribution Unit, Washington, D.C. 20590. 

, 
c. Technical Standard Orders (TSO's). 

TSO-C47 P~essure Instruments-Fuel, Oil, and Hydraulic 

TSO-C75 Hydraulic Hose Assemblies 

Technical Standard Orders can be obtained from the Federal Aviation Administration (FAA), 
Aircraft Certification Service, Aircraft Engineering Division, Technical Analysis Branch (AIR-,. 
120), 800 Independence Ave. S.W., Washington, DC, 20591. 

d. Society of Automotive En2ioeers (SAE) Documents. 

ARP 4752 

ISO 7137 

Aerospace - Design and Installation of Commercial 
Transport Aircraft Hydraulic Systems 

Environmental Conditions and Test Procedures for 
Airborne Equipment (not an SAE document but is 
available from the SAE) 

These documents can be obtained from the Society of Automotive Engineers, Inc., 400 
Commonwealth Drive, Warrendale, Pennsylvania, 15096. 

e. Militazy Documents. 

MIL-STD-810 Environmental Test Methods and Engineering Guidelines 
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These documents can be obtained from DODSSP, Standardization Document Order Desk, 700 
Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094. 

3. BACKGROUND. Effective February 1, 1965, part 25 was''added to the FAR to replace Part 
4b of the Civil Air Regulations (CAR). For hydraulic systems, CAR 4b.653, 4b.654 and 4b.655 
respectively became§§ 25.1435(a), 1435(b) and 1435(c) of the FAR. Since then§ 25.1435 has 
been revised under Amendment 25-13 (1967), Amendment 25-23 (1970), Amendment 25-41 
( 1977), Amendment 25-72 ( 1990), and Amendment 25-:XX ( 1996), to make the regulations more 
comprehensive and to delete redundancies. 

In Europe, the Joint Aviation Requirements (JAR) -25 were developed by the Joint 
Aviation Authorities (JAA) to provide a common set of airworthiness standards for use within 
the European aviation community. The airworthiness standards for European type certification 
of transport category airplanes, JAR-25, are based on part 25 of the FAR. 

Although part 25 and ,!.AR-25 are very similar, they are not identical. Differences 
between the FAR and the JAR can result in substantial additional costs when airplanes are type 
certificated to both standards. These additional costs, however, frequently do not bring about an 
increase in safety. For example, part 2? and JAR-25 may use different means to accomplish the 
same safety intent. In this case, the manufacturer is usually burdened with meeting both 
requirements, although the level of safety is not increased correspondingly. Recognizing that a • 
common set of standards would not only economically benefit the aviation industry, but would 
also maintain the necessary high level of safety, the FAA and JAA consider harmonization to be 
a high priority. ,- · 

In 1992, the harmonization effort was undertaken by the Aviation Rulemaking Advisory 
Committee (ARAC). A working group of industry and government hydraulic systems specialists 
of Europe and the United States was chartered by notice in the Federal Re~ister (57 FR 58843, 
December 12, 1992). The working group was tasked to develop harmonized standards and any 
collateral documents, such as advisory circulars, concerning new or revised requirements for 
hydraulic systems, and the associated test conditions for hydraulic systems, installed in transport 
category airplanes(§ 25.1435). , 

The advisory material contained in this circular was developed by the Hydraulic Systems 
Hannonization Working Group to ensure consistent application of the revised standards. 

4. DISCUSSION. 

a Element Deshm. 

(1) {Ref.§ 25.1435(a)(l)) The design operating pressure (DOP) is the normal maximum 
steady pressure. Excluded are reasonable tolerances, and transient pressure effects such as may 
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arise from acceptable pump ripple or reactions to system functioning or demands that _may affect 
fatigue. Fatigue is addressed in paragraph (a)(4) of this section . 

.... 
In local areas of systems and elements, the DOP may be different from the above due to 

the range of normally anticipated airplane operational, dynamic, and environmental conditions. 
Such differences must be taken into account. 

For (a)(l), (a)(2), and (a)(3), the pressure and structural loads, as applicable, should be 
sustained for sufficient time to enable adequate determination that compliance is demonstrated. 
Typically a time of 2 minutes for proof conditions and I minute for ultimate condition will be 
considered acceptable. 

The term 'pressure vessels' is not intended to include small volume elements such as 
lines, fittings, gauges, etc. It may be necessary to use special factors for elements fabricated 
from non-metallic/composite materials. 

t 
(2) (Ref. § 25.1435(a)(2)) Limit structural loads are defined in§ 25.30l(a). For hydraulic 

actuators equipped with hydraulic or mechanical locking features, such as flight control actuators 
and power steering actuators, the actuators and other loaded elements must be designed for the 
most severe combination of internal and external loads that may occur in use. The loads to be 
considered include, but are not limited to (a) air or ground maneuver loads, (b) dynamic 
transients, ( c) gust conditions, and ( d) the maximum hydraulic pressures that could occur 
simultaneously with the external loads from (a) through (c). For hydraulic actuators that are free 
to move with external loads, i.e., do not havei-locking features, the_ structural loads are the same 
as the laads produced by the hydraulic actuators. 

(3) (Ref. § 25.1435(a)(3)) For compliance, the combined effects of the ultimate structural 
load(s) as defined in§§ 25.301 and 25.303 and the DOP, which can reasonably occur 
simultaneously, shall be taken into account with a factor of 1.5 applied to the DOP. In this case 
the overall structural integrity of the element should be maintained. However, it may be 
permissible for this element to suffer }eakage, permanent deformation, operational/functional 
failure or any combination of these conditions. 

(4) (Ref.§ 25.1435(a)(4)) Fatigue, the repeated load cycles of an element, is a significant 
contributor to element failure. Hydraulic elements are mainly subjected to pressure loads, but 
may also see externally induced cyclical loads {e.g. structural, thermal, etc.). The applicant must 
define the load cycles for each element. The number of load cycles must be evaluated to produce 
equivalent fatigue damage encountered during the life of the aircraft or to support the 
assumptions used in§ 25.1309 analysis. For example, if the failure analysis of the system allows 
that an element failure may occur at 25% of aircraft life, the element fatigue life should at least 
support this assumption. 
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(5) (Ref. 25.1435(a)(5)) Airplane environmental conditions that an element should be 
designed for are those under which proper function is required. They may include, but are not 
limited to: temperature, humidity, vibration, acceleration force$, icing, ambient pressure, 
electromagnetic effects, salt spray, cleaning agents, galvanic, sand, dust, and fungus. They may 
be location specific (e.g., in pressurized cabin vs. in unpressurized area) or general (attitude). 
For further guidance on environmental testing, suitable references include, but are not limited to: 
Military Standard, MIL-STD-810 "Environmental Test Methods and Engineering Guidelines", 
Radio Technical Com.mission for Aeronautics Document No. D0-160C (Environmental 
Conditions and Test Procedures for Airborne Equipment) as referenced in advisory circular No. 
AC 21-16C, and International Organization for Standardization Document No. ISO 7137-
Environmental Conditions and Test Procedures for Airborne Equipment. 

b. System Desi~. (Ref. 25.1435(b)) These requirements are unique to hydraulic systems, 
and may complement§ 25.1309. Other design features for hydraulic systems that may be 
advantageous in demonstrating compliance by eliminating undesirable conditions or effects are: 
(a) Design and install hydraulic pumps such that loss of fluid to or from the pump cannot lead to 
events that create a hazard that might prevent continued safe operation. For example, engine 

- driven pump shaft seal failure or leakage, in combination with a blocked fluid drain, resulting in 
engine gear box contamination with hydraulic fluid and subsequent engine failure. (b) Design 
the system to avoid hazards arising from the effects of abnormally high temperatures which may 
occur in the system under fault conditions. 

(I) (Ref 25.l435(b)(l)) Appropriate system parameters may include, but are not limited 
to, pump or system temperatures and pressur~·s, system fluid quantities, and any other parameters 
which give the pilot indication of the functional level of the hydraulic systems. 

{2) (Ref. 25. l 435(b )(2)) Compliance may be shown by designing the systems and 
elements to sustain the transients without damage or failure, or by providing dampers, pressure 
relief devices, etc. 

(3) {Ref. 25.1435{b){3)) Harmful or hazardous fluid or vapor concentrations are those that 
can cause short term incapacitation of the flight crew or long term health effects to the 
passengers or crew. Compliance may be shown by taking design precautions, to minimize the 

-- likelihood of releases and, in the event of a release to minimize the concentrations. Suitable 
precautions, based on good engineering judgment, include separation of air conditioning and 
hydraulic systems; shut off capability to hydraulic lines, reducing the number of joints and 
elements, shrouding etc.. In case of leakage, sufficient drainage should be provided. 

(4) (Ref. 25.1435(b)(4)) Unless it has been demonstrated that there are no circumstances 
which can exist ( on the airplane) under which the hydraulic fluid can be ignited in any of its 
physical forms {liquid, atomized, etc.), the hydraulic fluid should be considered to be flammable. 
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(5) (Ref. 25.1435(b)(5)) If more than one approved fluid is specified, the term suitable 
hydraulic fluid is intended to include acceptable mixtures. 

c. Tots.. (Ref. 25.1435(c)) Test conditions should be representative of the environment that the 
element, subsystem or system may be exposed to in the design flight envelope. This may include 
loads, temperatures, altitude effects, humidity, and other influences (electrical, pneumatic, etc.). 
Testing may be conducted in simulators, stand alone rigs, integrated laboratory rigs, or on the 
airplane. The test plan should describe the objectives and test methods. All interfaces between 
the airplane elements and the. test facilities should be adequately represented. 

(1) (Ref. 25.1435(c)(l)) Testing for performance should demonstrate rates and responses 
required for proper system operation. Testing for fatigue (the repeated load cycling of an 
element) and endurance (the ability of parts moving relative to each other to continue to perform 
their intended function) should be sufficient to show the assumptions used in § 25.1309 analysis 
are correct, but are not necessary to demonstrate airplane design life. As part of demonstrating 
that the element(s), sub-syste~(s), or system(s) perform their intended functions, the 
manufacturer may select procedures and factors of safety identified in accepted manufacturing, 
national, military, or industry standards provided that it can be established that they are suitable 
for the intended application. Minimum design factors specified in those standards or the 
regulations may be used unless more conservative factors have been agreed to with the 
Administrator. 

An acceptable test approach for fatigue or endurance is to: 
;. ' 

(a) Define the intended element life ~ · 
(b) Detennine the anticipated element duty cycle 
(c) Conduct testing using the anticipated or an equivalent duty cycle 

(2) (Ref. 25.1435(c)(2)) The tests should include simulation of hydraulic system failure 
conditions in order to investigate the effect of those failures and to correlate with the failure 
conditions considered for compliance'with § 25.1309. Relevant failure conditions to be tested 
are those which cannot be shown to be extremely improbable and have effects assessed to be 
major, hazardous, or have significant system interaction or operational implications. 

(3) (Ref. 25.1435(c)(3)) Compliance with§ 25.1435(c)(3) can be accomplished by 
applying a test pressure to the system using airplane pumps or an alternate pressure source ( e.g., 
a ground cart). The test pressure to be used should be just below the pressure required to initiate 
system pressue relief (cracking pressure). Return and suction pressures are allowed to be those 
which result from application of the test pressure to the pressure side of the system. 
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Some parts of the system(s) may need to be separately pressurized to ensure the system is 
completely tested. Similarly, it may be permissible that certain parts of the system need not be 
tested if it can be shown that they do not constitute a significant part of the system with respect 

' to the evaluation of adequate clearances or detrimental effects. 

,, 
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Executive Summary 

This Regulatory Evaluation examines the impacts or a proposal to amend the 

airworthiness standards for hydraulic systems of transport category airplanes. 

The proposed changes to section 25.1435 of the Federal Aviation Regulations 

(FAR) would harmonize hydraulic systems design and test requirements with 

standards proposed for the European Joint Aviation Requirements (JAR). The 

proposals were developed in cooperation with the European Joint Aviation 

Authorities and the U.S. and European aviation industries through the Aviation 

Rulemaking Advisory Committee. The proposed changes would: (1) add 

appropriate existing JAR standards to achieve harmonization; (2) move some of 

the existing regulatory text to an advisory circular; (3) consolidate or 

separate some subparagraphs for clarity; and (4) revise airplane static proof 

pressure test requirements to require a complete functional (dynamic) airplane 

test at a lower pressure. 

Although several revisions would be made to FAR§ 25.1435, only three of them 

would impose additional costs. Most of the changes codify current industry 

practice or conform FAR§ 25.1435 to corresponding sections of the JAR without 

substantive effects. Manufacturers of part 25 small airplanes could 

experience additional costs of approximately $50,000 per type certification. 

On the other hand, manufacturers of part 25 large airplanes could experience a 

cost differential ranging from a $25,000 cost reduction to a $200,000 cost 

increase. Cost savings from harmonization and potential safety enhancement 

would exceed any incremental cost increases. 



The proposed rule would not have a significant economic impact on small 

entities. In addition, it would not constitute a barrier to international 

trade, including the export of American airplanes to foreign countries 

and the import of foreign airplanes into the United States. Instead, the 

proposed changes, by harmonizing with standards in the JAR, would lessen 

restraints on trade. 
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Regulatory Evaluation of NPRM: Revision of Hydraulic Systems Airworthiness 

Standards to Harmonize with European Airworthiness Standards for Transport 

Category Airplanes 

I. Introduction 

This Regulatory Evaluation examines the impacts of a proposal to amend the 

airworthiness standards for hydraulic systems of transport category airplanes. 

The proposed changes to section 25.1435 of the Federal Aviation Regulations 

(FAR) would harmonize hydraulic systems design and test requirements with 

standards proposed for the European Joint Aviation Requirements (JAR). The 

proposals were rleveloped in cooperation with the European Joint Aviation 

Authorities (JAA) and the U.S. and European aviation industries through the 

Aviation Rulemaking Advisory Committee (ARAC). These changes would benefit 

the public interest by standardizing certain requirements, concepts, and 

procedures contained in the airworthiness standards without reducing, and 

potentially enhancing, the current level of safety. 

The FAA proposes to: (1) add appropriate existing JAR standards to achieve 

harmonization; (2) move some of the existing regulatory text to an advisory 

circular (AC 25.1435-1); (3) consolidate or separate some subparagraphs for 

clarity; and (4) revise airplane static proof pressure test requirements, 

§ 25.1435(b)(l), to require a complete functional (dynamic) airplane test at a 

lower pressure. 



II. Background 

The airworthiness standards for transport category airplanes are contained in 

part 25 of the FAR. These standards apply to airplanes manufactured within 

the U.S. and to airplanes manufactured in other countries and imported under a 

bilateral airworthiness agreement. 

The JAA developed a common set of airworthiness standards for use within the 

European aviation community. The standards for European type certification of 

transport category airplanes, JAR-25, are b9 sed to a large extent on part 25 

of the FAR. Type certificates issued under JAR-25 standards are accepted by 

the aircraft certification authorities of 23 European countries. 

FAR part 25 and JAR-25 are, however, not identical. Certain differences 

between the standards can result in substantial additional certification costs 

when airplanes are type-certificated to both sets of standards. These 

additional costs do not necessarily bring about an increase in safety since 

the FAR may use different means than the JAR to accomplish the same safety 

intent. 

Recognizing that a common set of standards would not only economically benefit 

the aviation industry but also maintain the necessary high level of safety, 

the FAA and JAA, in 1988, began a process to harmonize the airworthiness 

requirements of the U.S. and Europe. During the June 1992" FAA/JAA annual 

meeting in Toronto, Canada, the Aviation Rulemaking Advisory Committee (ARAC) 

was recognized as the forum through which rulemaking harmonization will be 
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achieved. The ARAC was formally established by the FAA on January 22, 1991 to 

provide advice and recommendations concerning the FAA's rulemaking program. 

The Hydraulic Systems Harmonization Working Group was formed and tasked to 

develop a draft Notice of Proposed Rulemaking (NPRM) and collateral documents 

relating to hydraulic sys~ems of transport category airplanes. The JAA is 

developing similar proposals to amend JAR-25. 

III. Proposed Changes and Associated Costs and Benefits 

Although several revisions would be made to FAR§ 25.1435, only three of them 

would impose additional costs (see below proposals 1,4, and 12, with the 

latter having potential cost savings for some manufacturers). Most of the 

changes codify current industry practice or conform FAR§ 25.1435 to 

corresponding sections of the JAR. Adoption of the proposed changes would 

increase harmonization and commonality between American and European 

airworthiness standards. Harmonization would eliminate unnecessary 

duplication of airworthiness requirements, thus reducing manufacturers' 

certification costs. One manufacturer of part 25 small airplanes estimated 

such cost-savings could range between $30,000 and $90,000 per type 

certification (pertaining to hydraulic systems only). Equivalent savings for 

part 25 large airplane type certifications would probably be several times 

these amounts. Potential safety enhancement resulting from specification of 

minimum accepted standards would supplement these benefits. 

Proposal 1. Current§ 25.1435(a)(l) would be replaced by the existing 

JAR 25.1435(a)(l0) and associated Appendix K requirements regarding design 
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load factors for proof and ultimate pressure conditions for elements of the 

hydraulic system (see proposal 2 below with respect to contents of current 

§ 25.1435 (a)(l)). The proposed load factors, ranging between 1.5 and 4.0, 

relate to the design operating pressure (DOP) and apply to tubes, fittings, 

elements containing gas connected to a pneumatic pressure source (e.g. 

hydraulic reservoirs), elements containing pressurized gas connected to 

hydraulic pressure source (e.g. accumulators), hoses, and other miscellaneous 

elements. By adopting the JAR minimum factors of safety standards which 

currently are not specifically stated in the FAR, the FAA intends to retain an 

existing level of safety because normal U.S. industry practices meet or exceed 

these standards. DOP is the normal maximum steady pressure. Excluded are 

reasonable tolerances and transient pressure effects. In localized-areas of 

systems and system elements, the DOP may be different from the DOP for the 

system as a whole due to the range of normally anticipated airplane 

operational, dynamic and environmental conditions. Such differences must be 

taken into account. The term "design operating pressure" would be discussed 

in AC 25.1435-1. 

The proposed changes would not result in additional certification/production 

costs for most manufacturers. However, one manufacturer of part 25 small 

airplanes estimated increased testing costs of approximately $25,000 per type 

certification. Codification of the proposed standards would ensure that 

current safety levels are retained. 
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Proposal 2. Current§ 25.1435(a)(l) would be redesignated as 

§ 25.1435(a)(2) with deletion of some extraneous words and other minor edits. 

The term "limit structural load" and a recommended minimum time. to hold 

pressure would be discussed in AC 25.1435-1. There would be no additional 

costs associated with these minor changes. 

Proposal 3. Current§ 25.1435(a)(2) would be redesignated as new 

§ 25.1435(a)(3) with deletion of some extraneous words and other minor edits. 

The term "ultimate structural load" and a minimum time to hold pressure would 

be discussed in AC 25.1435-1. There would be no additional costs associated 

with these minor changes. 

Proposal 4. A new§ 25.1435(a)(4) would be added, containing current 

§ 25.1435(b)(2)(i) and (b)(2)(ii) requirements regarding induced loads, 

pressure transients, and fatigue, as well as the current JAR 25.1435(a)(ll) 

requirements regarding fatigue design considerat,ions accounting for 

fluctuating or repeated external or internal loadi and pressure transients. 

These loads could be structurally or environmentally induced. By delineating 

these requirements, the FAA intends to ensure that each element is designed to 

provide fatigue resistance capability consistent with anticipated element 

usage, thus maintaining the current level of safety. The terms "fatigue," and 

"externally induced loads" would be discussed in AC 25.1435-1. 

Although some of the changes described are new requirements in the FAR, most 

American manufacturers of large transport category airplanes are already in 

compliance with the similar current European standards, which had to be met in 
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order to market airplanes in JAA member countries. The modified testing and 

analysis regime is already in place. Initial "first time" costs have already 

been incurred and have diminished in recent certifications. Consequently, 

incremental costs incurred subsequent to harmonization would be negligible. 

One manufacturer, however, indicated that additional testing and analysis 

costs, ranging between $100,000 and $200,000 per type certification, would be 

incurred for the first one or two type certifications; learning curve 

efficiencies would likely reduce these costs thereafter. Manufacturers of 

part 25 small airplanes, on the other hand, expect no or negligible additional 

costs attributable to the new fatigue-related proposals. 

Codification of the proposed standards would ensure that minimum acceptable 

fatigue requirements are specified with potential for safety enhancement. 

Proposal 5. A new§ 25.1435(a)(5) would be added, containing the 

current requirements of§ 25.1435(b)(2)(i) through (b)(2)(v), except those 

addressed under proposal 4 above, as well as parts of the current 

JAR 25.1435(a)(5) and (a)(6) requirements to prevent excessive vibration, 

abrasion, corrosion, and mechanical damage, and to ensure the ability to 

withstand inertia loads. These requirements would be consolidated and 

simplified by stating that each element must be de.signed to perform as 

intended under all environmental conditions for which the airplane is 

certificated. An acceptable means of compliance would be included in 

AC 25.1435-1. 
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These changes codify existing industry standards for protection from physical/ 

environmental degradation and resistance to inertia loads and would not result 

in additional certification/production costs. Codification of the proposed 

standards would ensure that current safety levels are retained. 

Proposal 6. A modified version of current JAR 25.1435 (a)(2) would be 

added to the FAR as a revised§ 25.1435 (b)(l), requiring means to indicate 

the appropriate system parameters at a flight crewmember station if (1) the 

system performs a function necessary for continued safe flight and landing, or 

(2) in.the event of hydraulic system malfunction, corrective action by the 

crew is required to ensure continued safe flight and landing (see proposal 12 

below with respect to status of current§ 25.1435(b)(l) requirements). The 

existing JAR 25.1435(a)(2) requires fluid quantity and pressure indication 

under specified circumstances; prior to Amendment 25-72 in 1990, FAR§ 25.1435 

contained an identical requirement. It was considered at the time that this 

requirement is covered by FAR§ 25.1309(c), which requires that warning 

information must be provided to alert the crew to unsafe system operating 

conditions and to enable it to take appropriate corrective action, and the 

§ 25.1435 requirement was therefore deleted. It is now recognized, however, 

that there is value in defining indication requirements for hydraulic systems 

and implications of their loss. The term "appropriate system parameters" 

would be discussed in AC 25.1435-1. 

These changes codify existing industry standards and would not result in 

additional certification/production costs. Codification of the proposed 

standards would ensure that current safety levels are retained. 

7 



Proposal 7. The current§ 25.1435(b)(2) would be replaced by a modified 

version of the current JAR 25.1435(a)(4) and (a)(7) to require that each 

system have means to ensure that system pressures remain within the design 

capabilities of elements (see proposal 11 below with respect to contents of 

current§ 25.1435(b)(2)). Prior to Amendment 25-72, § 25.1435 contained the 

identical JAR requirement, but it was characterized as containing arbitrary 

transient limits and being unnecessary because the intent is covered under 

§ 25.1309 (Equipment, systems, and installations). The requirement was 

therefore deleted from§ 25.1435. The proposed version deletes the arbitrary 

limits but requires that the intent be specifically addressed by 

§ 25.1435(b)(2) to ensure consideration of the pressure and volume related 

transients that are unique to the hydraulic systems. An acceptable means of 

compliance with§ 25.1435(b)(2) would be included in AC 25.1435-1. 

There would be no additional costs associated with these changes since 

industry is currently meeting the same requirements under§ 25.1309. 

Clarification of standards for pressure/volume transients under§ 25.1435 

would ensure that current safety levels are retained. 

Proposal 8. A new§ 25.1435(b)(3) would be added with new requirements 

for minimizing harmful or hazardous concentrations of hydraulic fluid or 

vapors, if liberated in any form, into the crew or passenger compartments 

during flight. These proposed standards would be similar to those in existing 

JAR 25.1435(a)(5). Prior to amendment 25-72, § 25.1435 contained an identical 

requirement. The amendment removed the requirements since it was assumed that 

similar air standards were imposed by§ 25.83l(b) in the general statement 
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that the ventilation air must be free of hazardous or harmful gases or vapors. 

However, § 25.83l(b) specifies allowable limits for carbon monoxide and carbon 

dioxide, but no other products. It could be construed that those two gases 

are the only hazardous products. Section 25.1435 is therefore proposed to be 

revised to state the requirement with respect to hydraulic fluid or vapors 

generally. An acceptable means of compliance with§ 25.1435(b)(3) and a 

discussion of the terms "harmful" and "hazardous" would be included in AC 

25.1435-1. 

Since the proposed changes codify existing industry standards, there would be 

no additional certification/production costs. Codification of the proposed 

standards would ensure that current safety levels are retained. 

Proposal 9. Current§ 25.1435(c) would be redesignated as new 

§ 25.1435(b)(4), which is identical to existing JAR 25.1435(c) requirements 

regarding use of flammable hydraulic fluid and fire protection. A discussion 

of the term "flammable hydraulic fluid" would be included in AC 25.1435-1. 

There would be no additional costs associated with this redesignation. 

Proposal 10. A new§ 25.1435(b)(5) would be added that would require 

manufacturers to specify the approved hydraulic fluid(s) suitable to be used 

in the system(s) and ensure that the system(s) meet the applicable placarding 

requirements of current§ 25.1541. These requirements are the same as those 

in existing JAR 25.1435(d). Although it is standard industry practice to 

identify the compatible ·hydraulic fluid on each component's nameplate, the 

practice may not be universal. In order to minimize the potential use of 
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incompatible fluids, seals, etc. in any system, it is necessary to include 

these requirements. A discussion of mixability of hydraulic fluids from 

different suppliers would be included in AC 25.1435-1. 

Since these changes codify existing industry standards, there would be no 

additional certification/production costs. Codification of the proposed 

standards would ensure that current safety levels are retained. 

Proposal 11. Current§ 25.1435(b)(2) requirements for hydraulic system 

compliance by test and analysis would be separated into§§ 25.1435(c), (c)(l) 

and (c)(2); the list of environmental factors (current§ 25.1435(b)(2)(ii) 

through (b)(2)(v)) would be moved to AC 25.1435 and the text in these sections 

would be clarified. In addition, analysis may be used in place of or to 

supplement testing, where shown to be reliable and appropriate. A discussion 

on the number of endurance and fatigue cycles, guidance on conducting fatigue 

testing, and simulated failures would be included in AC 25.1435-1. 

There would be no additional costs associated with these revisions. The use 

of analysis in place of or supplemental to testing may reduce certification 

costs in some cases. 

Proposal 12. Current§ 25.1435(b)(~) requirements for static testing of 

a complete hydraulic system to 1.5 times the design operating pressure 

(without deformation that would prevent performance of intended function) 

would be replaced with a new§ 25.1435(c)(3) requirement that "the complete 

hydraulic system must be functionally tested on the airplane over the range of 
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motion of all associated user systems." "The test must be conducted at the 

system relief pressure or 1.25 times the DOP if a system pressure relief 

device is not part of the system design." This proposal reflects the recently 

' 
granted petition for exemption to the Boeing Company, FAA Regulatory Docket 

No. 27384. A discussion on relief pressure settings and an acceptable means 

of compliance with§ 25.1435(c)(3) would be included in AG 25.1435-1. 

The FAA considers that the proposed functional (i.e., dynamic) test more 

closely approximates actual operating conditions than the existing static 

test. For the static test, several parts of the system and associated relief 

valves (including return lines) may require disabling to allow system 

pressurization at 1.5 times the design operating pressure because the relief 

valves are designed to open at pressures lower than 1.5 times the design 

operating pressure. Although the proposed test pressure would be lower than 

1.5 times the design operating pressure, all elements must still be able to 

withstand at least 1.5 times the design operating pressure per current 

§ 25.1435(a)(2) (proposed§ 25.1435(a)(3)). 

Most manufacturers of part 25 airplanes would not experience any increased 

costs a~sociated with dynamic testing of hydraulic systems. In fact, since 

unlike static testing, the-proposed dynamic testing does not entail disabling 

any system(s) or otherwise reconfiguring the airplane, testing time and 

associated costs could be reduced to some small extent. One manufacturer of 

part 25 large airplanes estimates potential savings of approximately $25,000 

per type certification in this regard. However, a manufacturer of part 25 
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small airplanes estimates $25,000 in additional testing, analysis, and report 

preparation costs per type certification attributable to this proposal.· 

The proposed requirements at least retain, and potentially enhance, the 

current level of safety by identification of additional dynamic interference 

problems. 

IV. Summary of Costs and Benefits 

Manufacturers of part 25 small airplanes could experience additional costs 

totalling approximately $50,000 per type certification resulting from 

proposals 1 (design load factors) and 12 (system clearance check). For 

manufacturers of part 25 large airplanes, the cost differential could range 

from a $25,000 cost reduction (for one manufacturer, resulting from proposal 

12) to a $100,000 - $200,000 cost increase (for another manufacturer, 

resulting from proposal 4). The cost savings from harmonization would easily 

exceed these relatively low additional costs. Potential safety enhancement 

resulting from specification of minimum accepted standards would supplement 

these benefits. Consequently, the FAA finds the proposed rule to be cost­

beneficial. 

V. Regulatory Flexibility Determination 

The Regulatory Flexibility Act of 1980 (RFA) was enacted by Congress to ensure 

that small entities are not unnecessarily and disproportionately burdened by 

government regulations. The RFA requires a Regulatory Flexibility Analysis if 
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a proposed or final rule would have a significant economic impact, either 

detrimental or beneficial, on a substantial number of small entities. FAA 

Order 2100.14A, Regulatory Flexibility Criteria and Guidance, prescribes 

standards for complying with RFA review requirements in FAA rulemaking 

actions. The Order defines "small entities" in terms of size thresholds, 

"significant economic impact" in terms of annualized cost threshold, and 

"substantial number" as a number which is not less than eleven and which is 

more than one-third of the small entities subject to the proposed or final 

rule. 

The proposed rule would affect manufacturers of transport category airplanes 

produced under.future new airplane type certifications. For manufacturers, 

Order 2100.14A specifies a size threshold for classification as a small entity 

as 75 or fewer employees. Since no part 25 airplane manufacturer has 75 or 

fewer employees, the proposed rule would not have a significant economic 

impact on a substantial number of small manufacturers. 

VI. International Trade Impact Assessment 

The proposed rule would not constitute a barrier to international trade, 

including the export of American airplanes to foreign countries and the import 

of foreign airplanes into the United States. Instead, the proposed changes 

would harmonize with corresponding existing or proposed standards in the JAR, 

thereby lessening restraints on trade. 
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For Insertion Into Preamble of NPRM: 

"Revision of Hydraulic Systems Airworthiness Standards to Harmonize with 

European Airworthiness Standards for Transport Category Airplanes" 

Regulatory Evaluation, Regulatory Flexibility Determination, and Trade Impact 

Assessment 

Changes to federal regulations must undergo several economic analyses. First, 

Executive Order 12866 directs Federal agencies to promulgate new regulations 

or modify existing regulations only if the potential benefits to society 

outweigh the potential costs. Second, the Regulatory Flexibility Act of 1980 

requires agencies to analyze the economic impact of regulatory changes on 

small entities. Finally, the Office of Management and Budget directs agencies 

to assess the effects of regulatory changes on international trade. In 

conducting these assessments, the FAA has determined that this proposed rule: 

1) would generate benefits exceeding its costs and is not "significant" as 

defined in Executive Order 12866; 2) is not "significant" as defined in DOT's 

Policies and-Procedures; 3) would not have a significant impact on a 

substantial number of small entities; and 4) would lessen restraints on 

international trade. These analyses, available in the docket, are summarized 

below. 



Regulatory Evaluation Summary 

Costs and Benefits 

Manufacturers of part 25 small airplanes could experience additional costs 

totalling approximately $50,000 per type certification resulting from 

proposals 1 (design load factors) and 12 (system clearance check). For 

manufacturers of part 25 large airplanes, the cost differential could range 

from a $25,000 cost reduction (for one manufacturer, resulting from proposal 

12) to a $100,000 - $200,000 cost increase (for another manufacturer, 

resulting from proposal 4). 

The proposed changes would increase harmonization and commonality between 

American and European airworthiness standards, thereby eliminating unnecessary 

duplication of airworthiness requirements and reducing manufacturers' 

certification costs. One manufacturer of part 25 small airplanes estimated 

such cost-savings could range between $30,000 and $90,000 per type 

certification (pertaining to hydraulic systems only). Corresponding savings 

for part 25 large airplane type certifications would be several times these 

amounts. The cost savings from harmonization would easily exceed the 

relatively low incremental costs of the rule. Potential safety enhancement 

resulting from specification of minimum accepted standards would supplement 

these benefits. Consequently, the FAA finds the proposed rule to be cost­

beneficial. 
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Proposal 1. These changes codify existing industry standards. As such, 

they would not result in additional costs for most manufacturers. However, 

one manufacturer of part 25 small airplanes estimated increased testing costs 

of approximately $25,000 per type certification. Codification of the proposed 

standards would ensure that current safety levels are retained. 

Proposals 2. 3, and 9. There would be no additional costs associated 

with these minor changes. 

Proposal 4. Although some of the changes described are new requirements 

in the FAR, most American manufacturers of large transport category airplanes 

are already in compliance with the similar current European standards, which 

had to be met in order to market airplanes in JAA member countries. The 

modified testing and analysis regime is already in place. Initial first-time 

costs have already been incurred; such costs have diminished in recent 

certifications. Consequently, actual incremental costs would be negligible. 

One manufacturer, however, indicated that additional testing and analysis 

costs, ranging between $100,000 and $200,000 per type certification, would be 

incurred for the first one or two type certifications. Learning curve 

efficiencies would likely reduce these costs thereafter. Manufacturers of 

part 25 small airplanes, on the other hand, expect no or negligible additional 

costs attributable to the new fatigue-related proposals. Codification of the 

proposed standards would ensure that minimum acceptable fatigue requirements 

are specified with potential for safety enhancement. 
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Proposals 5, 6. 7. 8 1 and 10. These changes codify existing industry 

standards and would not result in additional certification/production costs. 

Codification of the proposed standards would ensure that current safety levels 

are retained. 

Proposal 11. There would be no additional costs associated with these 

revisions. The use of analysis in lieu of or supplemental to testing may 

reduce certification costs in some cases. 

Proposal 12. Most manufacturers of part 25 airplanes would not 

experience additional costs associated with dynamic testing of hydraulic 

systems. In fact, testing time and associated costs could be reduced to some 

small extent since, unlike static testing, the proposed dynamic testing would 

not entail disabling any system(s) or otherwise reconfiguring the airplane. 

One manufacturer of part 25 large airplanes estimates potential savings of 

approximately $25,000 per type certification in this regard. However, a 

manufacturer of part 25 small airplanes estimates $25,000 in additional 

testing, analysis, and report preparation costs per type certification 

attributable to this proposal. The proposed requirements would at least 

retain,.and potentially enhance, the current level of safety by identification 

of additional dynamic interference problems. 

Regulatory Flexibility Determination 

The Regulatory Flexibility Act of 1980 (RFA) was enacted by Congress to ensure· 

that small entities are not unnecessarily and disproportionately burdened by 
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government regulations. The RFA requires a Regulatory Flexibility Analysis if 

a proposed or final rule would have a significant economic impact, either 

detrimental or beneficial, on a substantial number of small entities. FAA 

Order 2100.14A, Regulatory Flexibility Criteria and Guidance, prescribes 

standards for complying with RFA review requirements in FAA rulemaking 

actions. The Order defines "small entities" in terms of size thresholds, 

"significant economic impact" in terms of annualized cost threshold, and 

"substantial number" as a number which is not less than eleven and which is 

more than one-third of the small entities subject to the proposed or final 

rule. 

The proposed rule would affect manufacturers of transport category airplanes 

produced under future new airplane type certifications. For manufacturers, 

Order 2100.14A specifies a size threshold for classification as a small entity 

as 75 or fewer employees. Since no part 25 airplane manufacturer has 75 or 

fewer employees, the proposed rule would not have a significant economic 

impact on a substantial number of small manufacturers. 

International Trade Impact Assessment 

The proposed rule would not constitute a barrier to international trade, 

including the export of American airplanes to foreign countries and the import 

of foreign airplanes into the United States. Instead, the proposed changes to 

the FAR would harmonize with corresponding existing or proposed standards in 

the JAR, thereby lessening restraints on trade. 
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internet ad~: _ ~181'rice (te)epboae:.708-421~~~-.ilty intent. ID this CMe.. the . 
nrmpcm~ail.h9.faa.gov. C'.omments Federal Reid,ster'a eledroa,ic Wilelin:.. ""·,~is umally _burdened with 
may be exam.med m Room 915G . -' · board ..-vb" (ltt.phcme zo>,112- . ~""t..meetaR both requirements, although the 
weekdays, except Federal holidays, • 1661), m the FAA'• AY.Ultioll }.,,:~ 7.,-";d .,.! ~ of Nllty is DOt iDcrNNd 
~~n 8:30 a.m. ~? 5:~ P·~· "!11 Jtnlerna'k:Jn1 Advt.oty-O;nrn.J __ · "'.?..l::~ ~Y· Recognizing that a 
addition, the FAA 1s m mamtammg an Bulletin Boud 9ilrvfce ~~-.y · oammon .. of 9bmduda would not 
information docket of comments in the 267-5948). · -· . _ .: --,.,_;./:~ -~ :cmly 8CXJPOIDicaJly bmeflt the aviation 
Transport Airplane Directorate (ANM- _ - lntarnat--. may lliild1 tbf'"J'~ · '--lindumy• fMlt would uo mmntain the 
100), Federal Aviation Administration, _ .web page at http://ww,rlu.ijT ar .. : ~-- ty hip level_afeafety, t1le FM 
Northwest Mountain Region, 1601 Lind · Federal ~•web ptge ~~~-~ ~-lwmomzation to be 
Avenue SW., Renton, WA 98055-4056. www.access.gpo/S\Mloc:afm ......... ~-•liiA.Jm~. . . 
Comments in_ the information docket 18C811tly publisbad ~-~.:J;~~· the FAA, in COOP'.91Btion with 
may~ examined weekdays, except documents. _ ,- -: , : ·!.:~~jfip:JAA and Dthei'orpnir.ations ._ 
Federal holidays. between 7:30 a.m. and Any peracm may obtain• otthia a &prwntmg the American and 
4:00 p.m. notice of submitting a request · ~ ·,Btuope..u eerospece industries, began a 

_.,. ...... _ > 
--·- . --.-..:-- . ·- - .... ·-:: 

':·' 
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proo981 to harmoiµz.e the airworthineu 
requirements of the United States and 
the airworthiness N!qllirementa of 
Europe, especially in the areas of Flight 
Test and Structures. 

In 1992, the FAA hannani7.ation effort 
wu undertaken by the ARAC. A 
working group of industry and 
government hydraulic ,ystema 
spec:ia1ilta of Europe and the United 
States wu chartered by notice in the 
Federal ...... (57 FR 58843, 
December 12, 1992). The working poup 
wu taabd to develop a draft DOlice of 
proposed rulemakins (NPRM) and any 
collateral documents, such• achiloly 
clrcu.Jan, concarniDg new or reviled 
n,qwrementa for hydraulic systeml, md 
the auociated test conditions for 
hydraulic systems, installed in tnmaport 
category airplanes (S 25.1435). The JAA 
is to develop a similar propoeal to 
amend JAR-25, u neceuary, 10 ecliieve 
ha:nnonization. · · 

The rulernaldng proposal contained in 
this notice is hued on a 
recommendation developed by the · 
Hydraulic Systems Harmonization 
Working Group, and wu presented to 
the FAA by the ARAC u a 
1'9COmmendation. 
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level of safety. The terms "fatigue". md requirement, but it - .... .,.......... e:dlnnc fi\Jt Zl.t4U(c) NqUfremmts 
"externally induced loads" would be both containing abltruy,........ .· · -~ UN ol flunaeble h~ 
discussed in AC 25.143~1. transient Hmtts md wmec:a r rj ·· - · fhild and ls9~. A cliacuasion 

Proposal 5. The FAA propowtoadd becaWlllthe inbmt_.banaed amdi!lt -_.:... ~--- "tlimmaablehydnulidluid" 
anew§25.1435(a)(5)thatwould §25.1309.~-..... :""l::•"··_.wauldbelDdudeduaACZ5.t435-t. 
contain the cunent requirements of thamon deleted ~f.Jl,1415. 'llil --~- t~-1'1.· ll1111 lAA pmpcw to 
S 25.1435(b)(2)(i) through (b)(2)(v), propoeed 'fllnfOll dehaa"tbe mWtnry · ' 9dd a mw 1•.1435(b)(5),caatain.ing 
except those addressed under proposal limits but would'Nrf1lke1mtllle '*8mit ·_ 1be cmmnt JAR 25.H35(d~ 
4 above, u well u parts of the cummt · be speclficlallJ .W.1111d by: -- ,.v. ,-., ~ '~: -1bat tbe mrp1ae ....,nh:lnrer must 
JAR 25.1435 (a)(5) and (a)(6) S 25.M35(b)(2)-ie w ablllldmiilkiic ...-:lfy the appae,14 .laJdrawic fluid(1) 
requiJements addressing excessive of the pnll8Ul'8 md ..ohmle n1ated ·: - --~ to be u.d. bl,-. SJ*ml{•) and 
vibration, abrasion, conosion,- tn,mienta tut·a umque to·tbe '..'-'"i:·~~ ........ ti. tb9 ~-- the t .. 

mechanical damage, and the ability to · hydraulic .,........_.11m,-1.1 beJio.t,! :llPYnlr·,.._O. "".di-=-* of 
withstand inertia loads. These impect im leveloltllfity ~ : ::_:,;Ai~ 1-.U.t.~it is a 
requiJements would be conaolidated . emting indUllry pndice ia~bilna -~ :" lhi ~U.S..adultrJ' pnctice to · _ 
and simplified by stating that each adopted. An~ DUlllm of.._.-:-::_- -~. ~·tlrie O&PP-tlb1'.la.,... fluid 
element must be designed to perform u compliance with f 25.'HdfbXZ) ~_; : • ... C'ODlpCIMl!t'• ...... i,lat!I. the· 
intended under all environmental be included in AC 21.1~1. · _:• ,._'.- •· " JndJc» .-y • i..~wnal.. ID mder 
conditions for which the airplane is ProJX*ll B. 1'1le FAA jiroporiel tti•dd · ~ mtfofn ~.Jtal Qle of - . 
cmtificated. An aa:eptable means of a new.§ 25. 1p&(b)(3} wldch.wuuJd : •· · ·_ ""petqi,)e lluldl. ~_tile.in any 
compliance would be included in AC , contain a nrilfftecl 'l'lllkm of11Mt f7' -~_ ;.,.._,if t, ~ 11 rary to~ Ibis 
25.1435-1. existing JAR 25.1435(a)(5) NqUinllHlitl :~ A dl.cuaiOD otmixability 

Proposal 6. The FAA proposes to add regarding the_.. ti mtnJm1• •· '"·: Ciilh:,dnulic: fluids would~ im:luded 
a modified veraion of the existing JAR harmful or buudous amamtratiom of: J9a AC 25.1435-1. · ,. 
25.1435(a)(2) u § 25.1435(a)(1), the hydrawlc fhdd~..,,.. ff " · . '. ;. Avp,-1 JJ,Cammt.i zS.tOS(b)(2) 
requiring means to indicate appropriate liberated in ay bm. Into the crew ud .iiiquiNil:iema 'far ~-system . 
system parameters at a flight pwenpr ~ts during~ .crmpijaace by ... ~ ~ylla would 
crewmember .station if (1) the system Prior to Ammclmerit 25-71. fD.1435 - buepuat,ecl into ff 25.1135 (c), (c)(l) 
performs a function necessary for contained an ldmtlc:al -~ It :-: ··a (c){2); the. JWJJf eo~tal • 
continued safe flight and landing, or (2) was ammdered at tnittime that ,. · · . k:lan laimmt I 2LH35 (b)(2)(fi) 
in the event of hydraulic system i 25.B31(b) ~this~ -' _:::.: .1brouBh (b)(2Xv» waa1d be m«m!d to _ 
malfunction, corrective action by the under a i,maral llat8meDt that die _-AI; 21..1435-1; and. tmt bi the · 
aew is required to ensure continued ventilation air ma.rt be he ofhuudoiia mw1-keed-c:Hnm,waald be ' 
safe flight and landing. The existing JAR or Jwmfu1 ...,. or ftporL "'HOWffW;- - "', clarillecl. tu addition, muym would be 
25.1435(a)(2) requires fluid quantity and S 25.831(b) apedfi• allowable lbidts for ~ in pJ.ce of or.to 111pplement · 
pressure indication under specified carbon mcmoxide md carbmi dioxide, · . : -~ ·whant lho"11 to be reliable md 
circumstances; prior to Amendment 25- but no othsrproducta. It CDUld'be ·, - •_ .appropriele. A ai.cu.loil on endurance 
72, § 25.2435 contained m identical construed that thoee two SU- are the ... : . .-l .fatigua testing. and simulated ,. 
requirement. It wu considered at the only hazardous products. Sectic:m -~.~ - JdluiN woul. d be included. · in AC • 
time that this requirement a-covered by· 25.1435 :,rould t1ierefure be NVbed to 25.1435-1. . · . . 
§ 25.1309(c), which requires that state the specl.flc requimDeDt with · . :- . l'loptJIIGl_ fz. OmNi1t Us.H35(b)(1) 
warning information must be provided .nspect to the hydraulic Buhl or-..pan. ~ b atadc-.dng of a 
to alert the crew to unsafe system The JAR nqulnlment cunently alatel. c6mpha, hydmdic ayam '° 1.5 times 
operating conditions, and to enable in relevant part. that "'tbme must be a ... c1emp·op&ldiug prwme {without 
them to take appropriate corrective means to pnmmt bmmful or buudoaa defonneHcm ~r a.y _part of the system 
action, and the S 25.1435 requiJement c:oncentrationoffbdd. • , .. ·•"'JD ' - " dat would p1'9911Fltparbmam:e of 
was therefore deleted. It is, however, iecognition of the lad that abeolutit mhmded function) would be replaced 
now recognized that there is value in prev81ltiOD of 111dnxmmn'h81iou8la aat wltha mwf25.t495(c)(3) ,eqwnment 
defining indication requirements for m achievable CJbiectift, the FAA .· 1hlt "the oamplete hydraulic system 
hydraulic systems and implications of propoeea tll8t the hydnu1lc .,.._ .._ 111M 1', fand1oMJly19ited on the , 
their loss. The existing level of safety have •"meana m Mtntw1M tbe,.... m 11rp1,me· CMr die 1811(18 of motion of all 
would not be impacted lince the FM harmful ar1au.mioua ~ -?: '__..*'1 -·.y~" Alao, the 
is proposing the adopt an existing • • *" To abow'" ~ wlth-tlm---'.. ·-*tiaa waulcl Nqidlf tlFat ""the test · · 
industry practice. The term · · 'ntquimDllat; m AIJll)bat woaldlilft · _ .--.~ 111 _. IJmlil relief 
"appropriate system parameters" would to show, both tbai tlae llhllhod: of ''~--t-~......-• t.U tbw ftaellOP if a 
be discussed in AC 25.1435-1. (Note: nleues bu Nl6 w41bMM4, ad tlild; _: ..,.._,_.._,..,.,._is not pat 
see proposal 12 below with rapect to iftlutre fasada a.-... ... ,;;. --:.-·- .: .... i:.,l.lltlllt.,.._. ..... ~'lldl pl'Op08lll 
status of cunent S 25.1435(b)(1) amcentrat:lom .._._ ......,wuuld. ··.~...._.the ~ p.tition 
requirements) - 'alaobemtn1Jllw4 -'dlet...ililltilli&f·)"i::Jljr 1••• ~ · Campany, 

Proposal 7. The FM propoees to - would 1WFWD ... alild ......... ·=•o.o.btNo. ~ 'the .. 
replace the current S 25.1435(b)(2) by mltfng badUllryJlldCe'li>---611 ·~'*JU-FB wl• NUliftd. and a 
adding a modified version of the cun91lt ~· AD·..,..w.--·cif. ·~ ~~;s:..·~,~,_,,.ahlle IIFa1 dilpLMlltl• _,. filed in 
JAR 25.1435 (aK4) and (a)(7) to reqwn cmnpliance Wllth t D.Yas(IIJII) lllllte 'i< ~ llFe •ffi'8'wd ~ ec:btmd.. . 
that each system have means to 8DIUl9 cti8ClllllioD 4'ftbetrrlDI ~.,__., ... ·enlW,Je far• ,._ tlalM,ltwel · 
that system presswes remain within the -.'buardaim .. ...aw ~ Ja AC· :.. ':DrdarttAGC-.-. 911(}. fl'AA --
design capabilities ohach element. 25.1435-1. ,;•·. •..;s1>., .:....z, •.. ·· o.:Sc:'~· .. ,;:- l11 ... .wtwc8uffdlwaG'OB tOA),aoo 
PriortoAmendment~72,§25.1135 · ProJ)Otltllt."flleFAA'lftPW. 11,--~~ .......... SW •• ' - .·. · 
contained a requirement that WU redesignate dl8 -t1Rm1 fZ5.1GS(ct"al·· ' -w~tJC IOA1;.181epboae (202) 
identical to the current JAR §25.1'35(1,X-t);fblala ........... tothe ,~. · .--.na2.·A418CllaimcaalW - . -

- ...... -_ • -· -. y 
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pressure settings and an acceptable 
means of compliance with 
S 25.1435(c)(3) would be included in AC 
25.1435-1. 

The FAA considers that the proposed 
functional (i.e., dynamic) test more 
closely approximates actual operating 
conditions than the existing static. test. 
This is because for the static test, several 
perts of the system and auociated relief 
valves (including return lines) may need 
to be disabled to allow system 
prmsurization at 1.5 times the design 
operating pressure becaWl8 the relief 
valves are designed to open at a 
preuure lower than 1.5 times the deaip 
operating pressure. Although the 
proposed test pressure would be lowar 
than 1.5 times the design operating 
pressure. all elements would still be 
required to be able to withstand at leut 
1.5 times the design operating pressure 
per current S 25.1435(a)(2) (propoeed 
S 25.1435(a)(3)), at leut retaining and 
potentially enhancing the cmrent level 
of safety by identification of additional 
dynamic interference problems. 

bgulatory Enluatim Summery 

Regulatory Evaluation, Regulatory 
Flexibility Determination, and Trade 
Impact Assessment 

Changes to federal regulations must 
undergo several economic analyses. 
First, Executive Order 12866 diractl 
Federal agencies to promulgate new 
regulations or modify existing 
regulations only if the potential benefits 
to society outweigh the po&ential COlltl. 
Second, the Regulatory Flexibility Act 
of 1980 requires agencies to analJ7.8 the 
economic impact of regulatory changes 
on small entities. Finally, the Of&ce of 
Manag&ment and Budget direct.I 
agencies to uaess the effect of 
regulatory changes on international 
t"'8de. In conducting these useesmmtl, 
the FAA has determined that thia 
proposed rule: (1) Would generate 
benefits -exceeding its costs and is not 
"significant" u defined in Executive 
Order 12866; (2) la not "ligDificant" u' 
defined in OOT's Policies and 
Procedures; (3) would not haft a 
ligDificant impact on a subltantial 
number of small entities; and (4) would 
lessen restraints on mtarnational trade. 
These analyaes, available bl the docbt, 
are summari7.8d below. 

Although several reviaions 'would be -
made to S 25.1435, only three of them 
would impoee additional COllts (eee 
below-proposals 1, 4, and 12. with the 
latter having potential cost u.vingl for 
some manufacturers). Most of the 
changes codify current mdustry prac:tiat 
or conform§ 25.1435 to corresponding 
Nctions of the JAR. Adoption of the 
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Flexibility Analysis if a rule would have · Papei ww k a.duc:tian Al:t . > · 
a significant economic impact, either In accordana, with.the p · ork · 
detrimental or beneficial, on a Reduction Act oh080 tpub~~l t), 
substantial number of small entities. there are no :,:,ants for . 1· T1.m1 & llllngl --
FAA Order 2100.14A, Regulatory information 00 Meodated with 2. pr__.. WNlill 
Flexibility Criteria and Guidance, this propoeed rule.". . , - . . . . · eo1••.v a-: · ·· 

,-Bimini 

1.5 

Ulllmate 
(xOOP) 

3.0 

prescribes standards for complying with . - : ' .J ·! - · ": ~>':.- 3.0 
RF A review requirements in FAA Caadmloa · ·. . . _ low.....,,. (e.g.,. 4.0 
~~~gactions. Theordf er defines BecaUNd.tpropm9deh,.,.1o ... ··.was>~ . 1.5 3.0 
"llilWlll entities" in terms o siz.e andardiae spec11c hJdraulic .,._... ··a.-.... , · · · _ ·- . ~o 4.0 
thresholds, "significant economic teat NqUin,mentl of put 25 me not _ -4.,111.._ ...._. ~. · 1.5 · 2.0 
impact" in terms of annualized cost expected to ftlllult fn.lbllllmtial · -. - ··: ·. . · 
threshold. end "substantial number" as ecoilomic cmt, ·the PAA bu deil&zmtiwd -0) WMilltaad. without clefannation 
a number which is not lesa than eleven that this propoeed ~-'!fOUld not . tut waulcl pnmmt It hm performing 
end which is more than one-third of the be significant under ~1'.>rder- . • lntmded fuactkm, tba ~ 
small entities suQject to the proposed or 12888. Becau1e this is 111 t... which . · -~ ,...ure bl mmbinatian with 
final rule. . 9 Dot pnllDpCIN a ·t-~~ . • Jlinit llracbiNI bds. dlllt Illa}' be • 

The propo88d rule would affect conc:am. the FAA bu that - /•(!.Plld; · , · ~ . · · ... · · 
manufactwers of transport category this action i9 not sipiflcant under DOT · ·3) Wllillbmd. without rupture, the 
airplanes produced under future new Regulatory Polict• and Proceduna (4' ...._ .operating ~ multiplied by 
airplane type certifications. For FR 11034, February 25, 19791, In ,, .. • r.ctar of t.5 m OD1DbiNttim with 
manufacturers, Order 2100.14A additicm since then 11111 no~small ,"7~. dtoaate atructunl lc.d tJaat can 
specifies a size threshold for titi _.__.....a s- .. L•- pOl8d ... •. ~ IN-•Ny occur simultaneously; 
classification as a small entity u 75 or :1em~ F"".{. ~ ~~~ .1-- ...__ ·· (4l Withstmid tbe letigue efrecu of all 
fewer employees. Since no transport criteria of the ~t:,U~'; ~ c,dic prelSUNI. fnduding tnmients, 
category airplane manufacturer has 75 that this rule, u adopbld, will mJt have and UIOCilfed ~y induced loads, 
or fewer employees, the proposed rule a signifiamt economic impact. positive _ taking into m:lCOU!lt the couequenc:es of 
would not have a significant economic ...... - substantial bar f elamant failure; and -
impact on a substantial number of small or .._.. .. w, on• num O (5) Pwbm.a intmded under ·an 

ufact small entities. An initW niguletory Vll'OD 1 CODdi • for •. ~.ch the , 
man urers. naluation of the propolial. mcluding a m.,,.,tL tioDa -.ua . 
International Trade Impact AaleNment Regulatory Flexlbility Dllbimdnation , mpl,ne 1-~ ': ·· · -

and Trade Im...,... ADaJ..1_., bu been. · · (b) Sydemm·-· dNign. k:h eydraulic 
The proposed rule would not r-· ,-- ~ ...,_, 

constitute a barrier to international placed ill tbe docbt. A copy may be (1) &ft JDNDa 1ocatecht a fljghtaew 
d cl din th f obtained by contacting the penon . . ti. indi 

tra e, in u · g e export o American identifiechmderfOll l'UR'IMIR :! .. :1-~_ . _ca~ appro~te.~-
airplanes to foreign countries, end the r---... 
import of foreign airplanes into the WORMATION CONTACT. . . (1) It perfmms a function DeCNsary for 
United States. Instead, the proposed Lilt afSabfects ill 14 CFR Put 25 continued A!e flight and lending; or 
changes to the FAR would harmonize Aircraft, Aviation IUlty Repolting ·' (li) In. the evm:rt ofhydnulic ll}'ltam 
with corresponding existing QI' propo88d .. and racordbeping ~ . - .malfam::tlon. t:orrective action by the 
staniiards in the JAR, thereby lessening · - · · _,, aewto enaure coiatinued sd, flight and 
restraint, on trade. ~ Propmed Amn.....,.b_ Jendiq is nmry: · ,. . · 

.a...,_-u .... , the Federal A · ti· ·(2) Have mean, to ensme that system 
Federalism Implications . ..,. ....... ~y, VI.I 00 ......,,-,· 1nc1 .. ..1, .... ---'-t -·-

Ad.ministration propoees to cnand 14 r·--- ~ uawu-. r·---
The amended regulations proposed in CPR part 25 8:5 follows: · and pftllllliJiM ftoni Duid volumetric 

this rulemaking would not have changes ill elements that are Ubly to 
substantial direct effects on the States, PART 25-AIRWORTHINESS · 'ntmlin cloeed long enough for such 
on the relationship between the national STANDARDS-TRANSPORT changes to occur, are within the design 
government and the States, or og the CATEGORY AIRPLANES · ·, .. ~ -· ~~ ·-=- capabiliti• of Neb eltmlmrt. such that 
distribution of power and · · · ' they JDNt tha niquirement.s defined in 
19SpODSibilities among the various 1· The mthorityc:blion b put 25 1 f 25.1435(aX1) tJirou&h (a)(S); , 
levels ofgovemment. Therefore, in cantinw tol9ed• m11ows: ... _'.<.: r (S)ffaw1D1N1Utomfnfmizethe . 
eccordance with Executive Order 12612, Alllll..rity. f9 U.S.C. ftll(S), toiu,:iA7Dl, · ._. of harmful ol~ous 
it is determined that this proposal 44702, 447°'. -· • ····_, .. , .. _,-~ · . • ··: - mncantratiou ofhydnulic1luid or 
wouldnothavesufficientr.datalism 2.Secticmzs.· ".iiuu~. :.._ ..,-...i. ~- ~fldotbecnw·~,-·nger · 
implications to warrant pn,paring a u follows· · ~ - '· ,. :. , _'.· · ........ · , "'· · ~ «hm.al •t: · : -· · ·· 
Federalism Assessment. · · · · ""'.,, , •. ·:~"-'· · · "-: .· · · · n,.:--. · ; ~J Meet the -i,;lkil,le NqUiraments 

111.1• ,_..., ......... ' · · .,.,_.,_ · 'llf1S 25:.U~ n.11as, •;uas. md 
laternationalCompatibility (a)B'~daip.~.....,,,_-:, •Hell.if••••• +?~fluid 

In keeping with U.S. obligations tbe h_ydmtllc 9J'llflllll mmt be dern1p.;a · ~ med; ad , ,,.. _rt• . · ~-' -- . 
under the Convention on lntama.tioJlll to: .. · ·_; - -· ". --" :,,_;;,_,.,-,.;; - >" ,- 19) •d1 fgr,ed to Ulli miylllitable... 
Civil Aviation, it is FAA policy to (1) Wi~ Ille~- . ; .. ;;._llydnuJlc fluid ~by the airplane 
comply with lntematioDll Civil without leabge ..- .......-it • . ~ ,~,·.-.·:.., JIMPl•Jwchaw, ~ t. idmtified 
Aviation Organization (ICAO) stmduds debmatioD that p1Ha6.ltllla ·: ~ .::.,appn,pnate JIM!tia,.• 1'8C(Uired by 
and recommended practices to the · perfanmngits1*Ddedlmction,od· __ jZlttl41. .it~ ..;:.t_ < -c..·~·_,,,< · · 
maximum extent practicable. The FAA the ultimate pl'Nllll9 without ,u_ptul8. ; . (c)'T.,._ To~ compliance 
has determined that this rule does not The proof and ulti,,,._pne. a me " -. _...a&h fa,1G5 ad mppol"t compliance 
con.tlict with any intematioDll defined ill tmml of.the deslp ope &ting ·'wtth I n;i•, telts lll1lllt be cenducted 
agreement of the United States. pl'IIUUl'e (DOP) •ti»ws: .. -· · --· . · .on~ h}draulic -,....(•). and/~ 



subsystem(s) and elemenu, except that 
analysis may be used in place of or to 
supplement testing, where the analysis 
is ~own to be reliable and appropriate. 
All internal and external.in1lwmces 
must be taken into account to an extent .. 
necessary to evaluate their eff'eda, and 
to assure reliable system and element 
functioning and integration. Failure or 
unacceptable deficiency of an element 
or system must be corrected and be 
sufficiently retested, where neceuary. 

(1) The system(s). subsystem(s), or 
element(s) must be subjected to 
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