Maintenance On Reliable Engines

MORE Company Inc.

Engineering Office

150 High Street

Canton MA 02021-3611

Tel: 781 828 0451

FAX: 781 821 4091

E-mail: hawkinsaero@verizon.net 
June 5, 2015

TO:

Cessna Caravan (i.e. 208) And Cessna Grand Caravan (i.e. 208B) Operators, Utilizing MORE Company’s Instructions For Continued Airworthiness For PT6A-114 And PT6A-114A Engines ONLY (i.e. FAA STC SE00002EN).

AND TO:

Operators, Utilizing MORE Company’s Instructions For Continued Airworthiness For PT6A-34, 34B, 34AG and 36 Engines (i.e. FAA STC SE00002EN) that have incorporated P&WC S/B 1690 and / or S/B 1728.

Subject: 

PT6A-34, 34B, 34AG, 36, 114 and PT6A-114A Engines, CT Blades, P&WC Service Bulletin 1669, P&WC Service Bulletin 1690, P&WC Service Bulletin 1727, P&WC Service Bulletin 1728, P&WC ALERT Service Bulletin 1742, P&WC Service Bulletin 1749, and Federal Aviation Administration AD 2014-17-08R1. 

Comment:

P&WC Service Bulletins 1669, 1690, 1727, 1728, 1742, 1749 and FAA AD 2014-17-08R1 relate to the so called “single crystal CT blades” P/N 3072791-01, P/N 3072791-02, and P/N 3079351-01. 

REFERENCES

With respect to MORE Company’s recommendations, this letter REPLACES my letters of October 8, 2013 and April 23, 2014.

However, my letters of October 8, 2013 and April 23, 2014 continue to provide useful background information.

REVISED 

FEDERAL AVIATION ADMINISTRATION

AIRWORTHINESS DIRECTIVE

AD 2014-17-08R1

MORE “instructions” for PT6A-114, 114A et al, page 199 states “Federal Aviation Administration (FAA) Airworthiness Directives (AD) shall be complied with. No aspect of the MORE Instructions For Continued Airworthiness is intended in any way to interfere with the proper implementation of FAA ADs. If FAA ADs require maintenance (i.e. check, repair, inspection etc.) to be performed on an engine; the AD’s compliance schedule shall take precedence over the schedules in the MORE Instructions For Continued Airworthiness.” “ Since the Federal Aviation Administration may issue Airworthiness Directives at any time, the above list of FAA AD’s may not be complete.”

Federal Aviation Administration AD 2014-17-08R1 was published in the (United States) Federal Register on May 1, 2015. (We will send a copy of those Federal Register pages in a separate e-mail.) This AD becomes effective on June 5, 2015 (i.e. today), and replaces FAA AD 2014-17-08.

This FAA AD became necessary because of the previous history of multiple dozens of PT6A-114 & 114A CT blade failures.

In summary this AD says:

By October 8, 2017 replace the complete set of CT blades with P&WC single crystal CT blades P/N 3072791-01, P/N 3072791-02, or P/N 3079351-01.

When P/N 3072791-01, P/N 3072791-02, or P/N 3079351-01 CT blades are installed, the installation of those CT blades is closing action on this AD.

Until a complete set of these above listed single crystal CT blades is installed, repetitive borescope inspection of NON-single crystal CT blades is required. Nominally this inspection is at 500 hour intervals, but this AD has a number of schedules depending on the number of accumulated operating hours on the NON-single crystal CT blades and when they were most recently inspected. Ever since the MORE Instructions For Continued Airworthiness were originally written in 1994, borescope inspection at nominal 450 hour intervals have been a requirement, so anyone who has complied with the MORE “instructions” for PT6A-114 & 114A engines is already complying with this borescope inspection requirement.

Further until a complete set of these above listed single crystal CT blades is installed, at each and every hot section inspection a two blade (destructive) metallurgical inspection is required.

MORE COMPANY’S RECOMMENDATIONS

The reasons and history are provided below but MORE Company recommends:

(1) P/N 3079351-01 CT blades (i.e. P&WC S/B 1749) should be installed as soon as possible, and must be installed no later than October 8, 2017.

(2) P/N 3072791-01, P/N 3072791-02 CT blades (i.e. P&WC S/Bs 1669 and 1727) should NOT be installed, because of the possibility of premature failure. (Note we believe P&WC is no longer selling P/N 3072791-01, or P/N 3072791-02 CT blades).

(3) If P/N 3072791-01, P/N 3072791-02 CT blades (i.e. P&WC S/Bs 1669 and 1727) have already been installed, the operator should comply with the inspection requirements of P&WC S/B 1742 as an extra precaution. Note: AFTER these P/N 3072791-01, or P/N 3072791-02 CT blades have accumulated 250 flight hours, this inspection requirement becomes a one time inspection.

(4) The inspection requirements of FAA AD 2014-17-08R1 MUST BE COMPLIED WITH ON NON-single crystal CT blades, until single crystal CT blades have been installed. 

(5) As written FAA AD 2014-17-08R1 allows NON-single crystal CT blades that have been removed from PT6A-114 & 114A engines and that have satisfactorily passed the metallurgical examination etc. to be installed in other engines. MORE Company does NOT recommend the re-utilization of any NON-single crystal CT blades that have been removed from PT6A-114 & 114A engines under any circumstances. The high cost of the repair after a CT blade failure far, far exceeds the modest cost savings from reusing “old” CT blades.

Note, P&WC S/B 1703R11 imposes a 10,000 hour life limit on single crystal CT blades installed in PT6A-114 and PT6A-114A engines.

BACK GROUND INFORMATION

There is quite a bit of back ground information that is needed to understand: MORE Company’s recommendations, what should be done, and why.

P/N 3072791-01 was introduced in the PT6A-114 & 114A engines in July 2008 by P&WC S/B 1669. 

P/N 3072791-01 was introduced in the PT6A-34, 34AG, 34B & 36 engines in June 2011 by P&WC S/B 1690. 

P/N 3072791-02 was introduced in the PT6A-114 & 114A engines in August 2013 by P&WC S/B 1727. 

P/N 3072791-02 was introduced in the PT6A-34, 34AG, 34B & 36 engines in August 2013 by P&WC S/B 1728. 

According to P&WC, circa November 2013, there were approximately 1500 PT6A-114 & 114A engines (out of the approximately 2200 total PT6A-114 & 114A engine fleet) that had already incorporated single crystal CT blades. That is to say, as of November 2013, 68 percent of the PT6A-114 & 114A engine population had single crystal CT blades installed. Further the high time engine set had satisfactorily accumulated 8,000 flight hours.

August 2013 Transport Canada (i.e. the Canadian equivalent of the FAA) issued Airworthiness Directive CF-2013-21 requiring: (1) periodic borescope inspections of NON-single crystal CT blades, (2) at every hot section inspection a two blade (destructive) metallurgical inspection of NON-single crystal CT blades, and (3) installation of single crystal CT blades before August 15, 2016 (in Canadian registered engines).

October 8, 2013 MORE Company wrote a letter referencing Transport Canada AD CF-2013-21 and recommended that all operators comply with that Canadian AD in anticipation of an FAA AD.

HOWEVER, THERE WERE PROBLEMS:

In late 2013 there was a PT6A-114A engine with P/N 3072791-01 CT blades that had a CT blade failure. The CT blade that failed had only accumulated 39 flight hours since new.

In early 2014 there was a second PT6A-114A engine with P/N 3072791-01 CT blades that had a CT blade failure. The CT blade that failed had only accumulated 20 operating minutes since new. There was a second CT blade in that engine that was cracked but had not yet failed.

About this time there were a very small number of PT6A-34, 34AG, 34B & 36 engines with P/N 3072791-01, and / or P/N 3072791-02 CT blades that also had very low time CT blade failures.

April 2014 P&WC issued ALERT S/B 1742 referencing P/N 3072791-01, and P/N 3072791-02 CT blade failures, but ONLY in PT6A-34, 34AG, 34B & 36 engines.

With the excellent single crystal CT blade operating history between 2008 and early 2013 and then with multiple failures in the late 2013 and early 2014 time period, it is highly likely that these P/N 3072791-01, and P/N 3072791-02 CT blade failures were caused by a manufacturing defect (i.e. quality escape). This opinion is supported by the fact that the failures (defects) in the two PT6A-114A engines and the defects in P&WC Alert S/B 1742 are all in the very same location and the failures all occurred at about the same time period.

Based on these two single crystal CT blade failures in PT6A-114A engines and based on P&WC’s admission in S/B 1742 that there were a small number of single crystal CT blade failures in PT6A-34, 34AG, 34B & 36 engines, on April 23, 2014 MORE Company wrote a letter recommending AGAINST the installation of single crystal CT blades UNTIL these single crystal CT blade failures were understood and appropriate corrective action was taken by P&WC to prevent additional single crystal CT blade failures.

September 3, 2014 the FAA issued AD 2014-17-08 (original) requiring the installation of single crystal CT blades and the borescope inspections and metallurgical inspections on NON-single crystal CT blades.

P/N 3079351-01 was introduced in the PT6A-114 & 114A engines in late September 2014 by P&WC S/B 1749. P/N 3079351-01 replaces P/N 3072791-01, and P/N 3072791-02 CT blades. It is only a professional opinion, and we can’t prove it, but MORE Company believes that a secondary reason for S/B 1749 is to provide a DIFFERENT part number that was NOT part of the above mentioned quality escape problem. This different part number will provide an easy way, in the future, to identify single crystal CT blades that are NOT part of the quality escape problem.

MORE Company personnel have spoken first hand to the FAA Repair Station, responsible personnel involved with these two premature PT6A-114A, P/N 3072791-01 CT blade failures, and we know that these two failures have occurred. However to this date neither Pratt & Whitney Canada, nor Transport Canada, nor (the) Federal Aviation Administration have acknowledged that these two PT6A-114A single crystal CT blade failures have occurred.

If you have difficulty acquiring any of the documents referenced, please contact MORE Company so we may assist you.

If you have additional questions please contact me.

Ralph Hawkins 

Chief Engineer

MORE Company

