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Background Information: 
 
On January 31, 2011 at approximately 11:19 am local time, an MD 369FF helicopter, N530RL was 
involved in an accident. The helicopter was owned and operated by the Pima County Arizona 
Sheriff’s Department. The weather conditions were reported to be VFR with an approximate 
temperature of 50 F.  The helicopter was operating in mountainous terrain at an elevation of 
approximately 3550 feet MSL on a survey mission for tower locations. The helicopter was in the 
process of a pinnacle landing, when for unknown reasons the helicopter crashed. The helicopter 
was occupied by the pilot, a right front seat passenger and two rear seat passengers. The pilot 
sustained fatal injuries. The right front seat passenger sustained serious injuries. The left rear 
passenger sustained minor injuries and the right rear seat passenger was uninjured.  

 
 
 

Airframe observations: 
 
The author did not view the wreckage on site but was shown and provided photos of the accident 
scene. The author did examine the wreckage at the recovery location in Phoenix, Arizona. The 
airframe had received extensive overall crush damage resultant from rolling downhill with the most 
prevalent damage appearing on the nose of the aircraft in front of the left front seat position. Both 
left and right landing skids had been torn from the airframe. (Fig 1)  All five main rotor blades had 
separated from the rotor head at or near the blade roots. Fractures were noted at each grip on the 
main rotor head with tearing and separation of the blades strap packs. (Fig 2) The tail boom had 
separated just forward of the vertical stabilizer with the tail rotor gear box remaining attached the 
tail boom. Both tail rotor blades exhibited rotational impact damage but remained attached to the 
gearbox. (Fig 3)  The tail rotor drive shaft separated in overload forward of the tail rotor gearbox with 
circumferential scoring noted at various locations along the shafts length. (Fig 4) 
 
 
 
 
Engine Observations: 
 
An Allison Engine Company M250-C30 gas turbine engine, S/N CAE 900098, powered the 
helicopter. Initial inspection revealed the engine to have remained securely attached to the 
airframe. All mounting arms remained in position and exhibited no visible damage. (Fig 5) An Intec 
inlet barrier filter was incorporated in this application. (Fig 6) Upon removal of the engine from the 
airframe, the compressor module and turbine module were in position and exhibited no visible 
damage. (Fig 7) The accessory gearbox and exhaust collector support were also in position and 
displayed no visible damage. (Fig 8) The outer combustion case exhibited crush damage on the right 
shoulder area with additional denting to the dome area from the exhaust stack being forced down 
and into the dome. The right side compressor air discharge tube exhibited impact damage on the 
outboard side mid length with additional crush damage at and just forward of the outer combustion 
case mounting flange. (Fig 9)  Engine accessories consisting of the fuel pump, compressor bleed 
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valve, fuel control unit, power turbine governor and fuel nozzle were all in position and displayed no 
visible damage. (Fig 10)  Manual operation of the fuel control throttle arm and the power turbine 
governor arm resulted in smooth operation from stop to stop.  
 
 
Engine Information: 
 
The engine was installed on the accident airframe November 14, 2006 with 3478.4 hours engine 
TT. No recent major maintenance or component change was reflected in engine log books. 
 
 
Manufacturer Allison Engine Company 
Engine Model 250-C30 
Rating: 650 Shaft Horsepower 
Serial Number CAE900098  
Engine Total Hours 3991.0 
Last 150-Hour Inspection April 13, 2010 @ 3881.9 engine TT 
  
 
 
 
 
 

Component Serial Number Part Number TSO Total Time  
Engine CAE900098 23009300 New 3991.0 

Gearbox CAG90067S 23035179 512.6 3951.0 
Compressor CAC91258 23033193 512.6 3991.0 

Turbine CAT90677 23033195 512.6 5709.1 
Fuel Control 330294 23065125 1323.1 Unknown 

Governor 30424 23065125 512.6 Unknown 
Fuel Pump T300126 6896810 1848.0 Unknown 

Fuel Nozzle AG42359 23077188 512.6 Unknown 
Bleed Valve FF34550 23073359 580.1 Unknown 

* All engine and component times were compiled from engine log and status sheet entries. 
 
 

 
Engine Investigation:  
 
On February 7, 2011 operational testing and power check of the engine was conducted at 
AeroMaritime, Mesa, Arizona in accordance with Rolls-Royce M250-C30 overhaul manual. Prior to 
the test the outer combustion case and the right side compressor air discharge tube were replaced 
with serviceable OEM parts for testing due to accident damage. (Fig 11) Examination at removal of 
both air discharge tubes and the outer combustion prior to installation of serviceable OEM parts 
revealed all components to have been properly positioned and secure. Visual examination into the 
compressor inlet revealed light scoring at the inducer in the impeller blade path of an approximate 
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90 degree arc between 3 and 6 o’clock positions, aft looking forward. (Fig 12)  Examination of the 
combustor liner revealed it to be serviceable with no unusual burn patterns or streaking. External 
examination of the fuel nozzle revealed it to be serviceable with no excessive carbon on outer air 
shroud. A visual examination into the N1 turbine section through the number 1 turbine nozzle 
revealed no damage or anomalies. (Fig 13) The engine was then examined thoroughly with no 
discrepancies noted which would preclude the engine run. The engine was then placed into the test 
cell where it was motored and with a positive indication of oil pressure the engine started within 
both time and temperature specifications. During engine warm up at ground idle, vibration scans 
revealed all components to be within specification. A five point power calibration check was then 
conducted during which the engine met or exceeded specification at each point. A governor droop 
check was then conducted where the power turbine governor responded normally and within 
specification. The engine was then shut down normally with no discrepancies noted.  
 
 
 
 
Summary of Findings: 
 
During operational and performance testing, this engine was found to meet or exceed specification 
in both horsepower production and specific fuel consumption in accordance with the Rolls-Royce 
M250-C30 overhaul manual.  
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Tai rotor with gear box / tail rotor drive shaft 

 
Tail rotor components 

(Return) 

 

        
                                  Tail rotor drive shaft separation                                                              Tail rotor drive shaft scoring 
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Inlet barrier filter 
(Return) 
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                                         Exhaust collector support and accessory gear box 

(Return) 
 
 

 
Outer combustion case / right side compressor air discharge tube 
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                    Compressor inlet 

 
        (Return) 

 

                                                
                    Scoring at tip path 
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Eng- Model ~ Coolpressor SN CACS1258 
ManUfacturer Rolls Royce Geart>oxSN CAG-900675 
Setla1 Numbet CAE-900098 TwblneSN CAT-9f15T7 
WOO< Order W318394 Fuel ConiJol SN J3029.4 
Entry Oats 21712011 GoYemorSN 30<424 
Custome< Rolls-Royce Fuel Temp 72 
Operr.or · Andlew Wong SG at Fuel Temp 0.82 
Ass!stant • Ctwlie Hall I LHV (BTUII..8) 18280 
Run Number 1 EngilleTT N/1( 

01 Flow In CCs 
Run Comlrlenls -- FunctiOnal - <:11 engJne piUS n.e points lor-
Oats 21712011 21712011 
Time 1.22:43 Plol 1.35:09PN 
Setllng Ground l<lle Sesl Run In 
Run Time HH:MMSS !00;03:40 00'16'06 
N1RPM RPM 33342 ~2A44 
N\PCT " 654 102.8 
N 1 RPt.l COrrected RPM 0 51SS3 
N2RPN RPM 21049 30597 
N2PCT " 687 99.8 
Dyna TOJque FT·LBS 3!1.0 581.1 
Dyne Out Temp •f 62.0 1100 
Dyne RPM RPM 4141 8018 
DyncHP HP 299 6646 
Eng- TOitluemeter P$IG 6.8 943 
HP~ HP 0.0 68M 
Fuel Tamp ' F n.o 620 
WfObear"Wd PPH 103.1 384.6 
Wf Cocrecled PF'ti 00 393.3 
SFC Co<redeG LBSIHPIHR 0.0000 0.6711 
CIP • HGA 28.70 2a.n 
E"lehaUSl Slabe PIS •HGA 2868 2874 
8ato •HGA 2870 2874 
CIT •F 70.7 707 
COT ' F 3175 6801 
COP ·Hg 43.6 2117 
GPTOT •F 986 1426 
GPTOT Co<redeG • f 0 1385 
lolaon 01 Pressure pllg 120.0 125.0 
~Oil PressuJe pslg 24.0 34.8 
Olin Temp • f 115.0 1860 
OIOutTemp ' F 137 267 
Gear Box ST Prs •H2Q 5.30 180 
Compressot Vibrotlcn IPS 017 045 
Geart>ox Vibration IPS 008 026 

urblne Vbatton IPS 0.08 083 
AIXell Oecel Time 5ec:ond$ 0.0 00 
An1>1cei..N •F 80.0 112.0 
CompSesJ Velll Press ·Hg 51 259 
Alrllow Correoted PPM 000 578 
Commentllt 
Comments2 
Commenls3 

~AmeriCa I"" Repair Stallcn IXZNR915L 

Aca:t X CruluC Cru'-8 
BVChlc: OK SPECGPTOT 0 0 
AI Chic OK PRED SHP A_ SPEC MGT 0 0 
PTeseNed: 01( SPEC SHAFT PWR S34 418 
Comment: OK % DELTA FiROM SPEC PWR 0.0 0.0 
• Starts· 1 Predicted SFC 0.700 0.643 
Coastdn. SPECSFC 0.718 0.185 
Ofllce" AA ~ DELTA FiROM SPEC SFC ·2.7 -3.3 

21712011 21712011 21712011 21712011 217120H 21712011 21712011 
1"38:03 PM 1·40 30 Plol 1 42:59PM 1:45.37 PN 1.48.33Pt.l 151:-28PN 1 52:06 Plot 
1st Power Pd!ll2nd Po.oer Pow 3rd PIMeT Pbln 4lh Power Poln 5111 Power Poln Allttlce 011 AllllloeOn 
00;19 co 0021"26 00'23.56 00'26.34 0029"30 00"32:25 00"3303 

48811 49782 son• 516\0 52392 50335 60308 
957 976 9U 101.2 102.7 9&7 98.6 
~ 49208 50139 51062 51!124 49685 49691 
30eOO 30597 30598 30592 30591 30592 30594 

998 998 998 998 998 998 998 
4012 4513 4963 !1369 5TI5 4757 473.0 
1000 1070 1130 1190 1230 116.0 116.0 
8019 8018 8018 8018 6018 6018 8018 
4588 5161 5675 613.8 680.2 543..9 5408 
655 736 808 872 9'3..8 n.3 768 

4736 533.1 557.2 6362 8848 561 9 5591 
630 63.0 62.0 62.0 62.0 63.0 630 

2872 312.8 336.6 359.7 3&18 3252 328.8 
2930 3192 3440 368.1 3908 3317 335.7 

06188 05988 05859 05785 06706 05902 0~ 

28.74 2874 28.72 28n 28-n 28.n 2a.n 
28 74 2872 28.n 28.74 2876 28.72 2a.n 
2874 28.74 28.74 28.74 28.74 2874 28.74 
717 712 712 702 70. 727 71.9 
~-5 608.4 62H 842.6 6597 6210 6244 
1783 1M4 19&.5 2.06.6 2147 194 5 1924 
1219 1272 1323 1373 1420 1302 1322 
1175 t230 1281 1334 1380 1255 1277 

124.0 1240 125.0 1250 1250 1240 1240 
323 331 336 33.7 367 328 335 

1850 1880 188.0 1870 1850 18M 1880 
257 260 263 268 269 263 263 

370 2.70 2.10 2.20 1.70 2.70 280 
042 051 0..39 038 0.39 o•a 0.51 
0.22 0..22 026 026 030 026 025 
0.52 0.52 0.52 056 056 052 0.56 
00 0.0 00 o~o 00 00 00 

1110 112.0 1\5.0 119,0 118.0 119.0 208.0 
178 190 198 200 200 173 173 
522 538 5.56 567 580 560 5 41 

EXPORT CONTROllED 
The onronnalion on 1hls data sheet is propOeta1y and IS sutl;ect to lite 

non-disclosure agreement between Ro~Royce and 1he ALClonzed MaintenanCe cen12r 

Cruise A Normal Cru181 MuConl 2 Y. MJn 
0 t282 1368 142A 
0 !587 672 72A 

SOt 567 650 700 
0.0 5 .3 a.3 u 

0.809 0.688 0.572 0.687 
0.82A 0.807 o.m 0.688 

·2.4 -3..4 -3..3 -3..8 

21712011 21712011 
1:!13"01 Plot 2:12. \6 PN 
Golemor Cllt>of Idle 8efoce Slllltdown 
00:.33.58 00.53:13 

42683 33240 
83.7 65.2 
~22 43522 
31773 21951 
103.7 716 
1289 360 
88.0 780 
6250 4320 
153.1 296 
21.6 58 

230.4 230.4 
84.0 680 

171.0 901 
1722 1n2 

074n 074n 
2874 2874 
2870 28.70 
2874 2874 
734 717 

476.5 3199 
10&.3 486 
1082 958 
1069 1069 

118.0 970 
28.3 224 

186.0 1840 
252 220 
910 710 
017 016 
011 004 
0 .20 012 

0.0 0.0 
215.0 105.0 

8.2 2.4 
3.84 3.84 
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