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adrian.bertoni@dpe.com.ar

De: "Qgden, David" <dogdén@rwgroup com>
Fecha: Jueves, 22 de Agosto de 2013 12:40
Para: = <adrian.b '@_d

CC: - <JlianP@dp:

<kpowell@rwgroup com>
Asunto: RE: RB211 Ushuaia

Mr Bertoni,

Thank you for your e mail

As per my previous correspondence, | can confirm that Rolls Wdod G.roup are able to provide DPE with an
exchange RB211 -24G unit. The engine we would provide is currently undergoing repair/rework, following
which it will requ:re to be bullt and tested

Wl mwmmme.ﬂ [P ——

We are reviewing all the material requlrements at the moment, so we can prowde you with a firm delivery
schedule in due course. However 1 would antncupate that the final test of the engine will be around mid-
October, therefore would exge&t you would see it in Ushuaia late October, or early November. We will
endeavour toqmm@m&rtmfﬂm&mbutmwmgmtwmw&wwemieaﬁar p!annmg purposes at the

present time,“fermasa@tecmasa corn ar>" 'Leandra. Garcia” <Iea‘nquarreaﬁtoﬂm AR TN

_ ttrust the above is of assistance, and will be in touch again shortly with further details, and our formal proposal.

In the meantime, please do not hesitate to contact me should you have any further questions.

Dave Ogden

RB211 Senior Project Engmeer
Direct: +44.(0) 1224 797183 ...
Mobile; +44 (0) 7917 772347

Email; gggu@rwgroug.com
WWW.rnwgroup.com

P S,
Rolls Wood Group

Repalr & Overbaul Expertise
RB211, Facility, lls_lr_ish_.l-!lzl;).rgwﬁu,lﬁirtsml !nQ@uaW,aﬁate Jag&& @r&iﬁeuﬁAEm QEU United Kingdom.

Yenn eanfivmn that Rolig Wonerd G em s pn ainle

. From: adrian.bertoni@dpe.com.ar [mailto adrian. bertom@dpe com.ar]
Sent: 20 August 2013 15:18 T e,

Toa: Ogden, David

Subject: Fw: RB211 Ushuaia

it

Lhrect +44 (0) 1.&434 79?’15
From: AdridnBertoni7 77347

Sent: Monday, August 19, 2013 12:42 PM
To: dogden@rwgroup.com

Cc: Juan Pablo Marini ; Manuel Miranda ; Adrian Bertoni ING.

Dirgcto

Sirecoign Frovinciai e '

23/08/2013

Trowee Adridn Berdopl



TTRADUCCY  aRE
Sr. Bertoni,

Gracias por su correo electrénico usted.
Segln mi correspondencia anterior, puedo confirmar que Rolls Wood Group son capaces de

proporcicnar DPE con un intercambio de la unidad RB211-24G. El motor se encuentra
actualmente en la reparacion / repeticidn del trabajo, tras 1o cual serd construidoe y probado.

Estamos revisando todos los requisitos materiales en el momento, por lo que podemos 3
ofrecerle con un horario de entrega firme en su debido momento. Sin embargo, yo anticipo que |
la prueba final de que el motor sera a mediados de octubre, por lo tanto, cabe esperar que se
veria en Ushuaia a fines de octubre o principios de noviembre. Haremos todo lo posible para
mejorar en esto si es posihle, pero le sugerimos que utilice esta escala de tiempo para la
planificacion en el tiempo presente.

Confic en que ia anterior es de la asistencia, y pondré en contacto de nuevo en breve con mas
detalles, y nuestra propuesta formal.

Mientras tanto, por favor no dude en ponerse en contacto conmigo si tiene alguna duda

G, ADRIAN B
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Subject: RB211 Ushuaia

Dear Mr. Owens, thanks for your quick response. In order to continue the analysis for the L
maintenance of our RB211 engine, I'd appreciate to estimate as soon as possible, how long  /
your engine would be available for exchange' (ltem 4 of Our previous mail) L l
This information is important for planning the commissioning of various electrical equipments
our thermal plant. -
Thank you for your cooperation.

Ing. Adrian Bertoni
Director
DPE

“Rolls Wood Group (Repair & QOverhauls) Limited, with its registered number SC120673 and its Registered Office: John Wood House,
Greenwell Road, East Tullos Industrial Estate, ABERDEEN, AB12 3AX, United Kingdom.”

This email and any files attached to It contain confidential Information. Please notify the sender if you have received this email in
error. If you are not the intended recipient, any use or disclosure of this email or any attached files Is prohibited

The Queen's Awards for Enterprise 2007 o EOE |
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“2013 — ANO DEL BICENTENARIO DE 4
ASAMBLEA GENERAL CONSTITUYENTE DE 1813,

. PROVINCIABE TIERRA DEL FUEGO,
ANTARTIDA E ISLAS DEL ATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCIGN PROVINCIAL DE ENERGIA

Nota DPE 213413, 55

Ushuaia, 26/08#§3FCLIO ),

L)
Vice Gohemador "
g N

% ol

i
<

de la Frovincia de Tierra del Fuego iy
C:on Roberto Crocianelli :

En mi caracter de Presidente de Ié Direccion Provincial de Energia, elevo a vuestra consideracién el
proyecto de acto administrativo. correspondiente a la contratacion directa del asunto “sobre
reparacién mayor Rolls Royce RB21 1" que se tramita mediante EXP interno DPE 426/2012.

Atento- al desarrolio del mismo, se observa la obtencion de dos cotizaciones de empresas

¢arizadas por el fabricante para la realizacion de los trabajos, los cuales en un principio permitia
posibles opciones: ;

1) La primera opcién seria optar por una reparacion del equipamiento propiedad de la DPE,
enviandolo al exterior para'su reparacién, y el regreso del mismo ya reparado, con un tiempo
de implementacion de cuatro meses aproximadamente, lo que debe efectuarse
necesariamente en temporada estival 2 fin de no resentir el servicio eléctrico de la ciudad,
maximo teniendo en cuenta el aumento en época invernal.

. 2) ‘Reparacién del equipamiento propiedad de la D.P.E., envidndolo al exterior para su
. reparacién manteniendo e} mismo tiempo de la opcion anterior pero realizando el alquiler de
las partes a reparar a los efectos de no sacar de servicio la maquina Roll Royce RB 2011.
"oda esta operacion tendria un costo de entre U$S 500.000 y U$S 600.000, dependiendor
del tiempo de reparacion en el exterior, y puesta en marcha. Cabe destacar que el costo de
alquiler no puede ser rendido al FEDEI por lo gque debe ser afrontado en-su totalidad por la
D.P.E. '

3) La Tercera opcion es el intercambio de equipo (adquisicion de uno reparado entregando el
~ actual como intercambio) lo que reduce los tiempos a solo 6 dias de operacion.

© Anbzs empresas presentan ofertas que al momento pueden resumirse de la siguiente manera:

TRANS CANADA TURBINES tiene disponibilidad inmediata de un equipo para intercambio con una
propuesta econémica de TRES MILLONES DOSCIENTOS DIECIOCHO MIL CUATROCIENTOS
VEINTISEIS DOLARES (U$D 3.218.426,00) con un recupero posterior de entre CIEN MIL y
QUININTOS MIL DOLARES (U$D 100.000 a 500.000) de acuerdo al estado de la maquina que se
entrega. '

ROLSS WOOD GROUP manifiesta la posibilidad de ofrecer una maquina de intercambio a principios
de Noviembre préximo, con un valor finai de TRES MILLONES CIENTO CUARENTA MIL DOLARES
(USD 3.140.000,00)

Con respecto a la comparacion de las dos cotizaciones cabe destacar que la oferta presentada por
TRANS CANADA TURBINES, con respecto a la ofertada por Rolis Wood Group, tiene en cuenta un
valor residual de entre U$S 100.000 y U$S 500.000, lo cual dependera de las inspecciones a
realizarse en los talleres de TRANS CANADA TURBINES por personal especializado de la D.P.E.
una vez arribado los equipos a dichos talleres, mientras que en la cotizacion de Rolis Wood Group
esta incluido el valor residual del ‘equipamiento de la D.P.E.

LAS ISLAS MALVIMNAS, GEORGIAS Y SANDAWICH DEL SUR 50N Y SERAN ARGENTINAS

Lasserre N*218 - (V8410DGF) Ushuala - Tierra del Fuege - TE/FAX: (02901) 422-291/2965 421-726/269
f e-mail: dpa-tdifspeedy.com.ar
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“2013 - ANO DEL BICENTENARIO DE LA
ASAMBLEA GENERAL CONSTITUYENTE DE 1813

PROVINCIA DE TIERRA DEL FUEGO,
ANTARTIDA E ISLAS DEL ATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

~ En las actuales circunstancias (temporada invernal y exceso de horas del equipo) d cnptas por el
Departamento Generacién y la Direccién mediante notas 2076/13 y 2092/13, se considera

conveniente la contratacidn directa de la empresa TRANS CANADA TURBINES para la realizacion
de! intercambio de equipos. 5

Para mayor fundamentacién, se transcribe la nota emitida por el Departamento Generacién a la
Direccion, en fecha 15/08/13: “Debido a las demoras que viene sufriendo el tramite de
contratacion originalmente iniciado en el afio 2011, se informa que teniendo en cuenta los
valores actuales de la demanda energética de la ciudad de Ushuaia, se considera que el
parque generador actualmente disponible ya no tendrfa la capacidad suficiente para
suministrar la totalidad de Ia potencia instantanea en forma confiable y durante el periodo de
aproximadamente cuatro meses que comprenderia la reparaciéon del GG.
En funcién de lo expuesto, para poder considerar la opcién de reparacion de nuestro equipo
se deberia aplicar un plan de contingencia que implique una reduccion de la demanda
mediante cortes rotativos al sector residencial y reduccién de la demanda en el sector
industrial...

—~ Fara conclmr se considera que la opcidn de intercambio es la que podria resultar mas
conveniente ya que mediante dicha alternativa se reduciria la indisponibilidad de la maquina
por mantenimiento a un méaximo de quince dias aproximadamente”..

Se lranscribe también nota de Ja Direccidn a ésta Presidencia en fecha 16/08/13 indicando: “se
reitera la necesidad de efectuar de manera urgente la reparacién del turbogenerador TG7
atento a la cantidad de horas de funcionamiento, lo cual determina una muy baja confiabilidad
en Ia operacion del mismo, lo que podria ocasionar una falla grave y el consiguiente perjuicio
enia prestacion del servicio efectnco de la ciudad de Ushuaia”

Por otra parte, teniendo en cuenta que la financiacion proveniente del FEDEI se encuentra
inmovilizada en pesos de curso! legal, y la oferta debe cancelarse en dolares estadounidenses, la
rapidez que pueda imprimirse a la operacién, redundara en beneficio econdémico para ésta Direccion.

Para ello, y de acuerdo al dlctamen legal DPE 29/2013, deberia emitirse un Decreto Provingcial,
autorizando a la Direccion Provincial de Energia a llevar a cabo la contratacion mediante el Articulo 9
Inciso ¢) de la Ley Nacional 13084 autorizando ademas la siguiente forma de pago:

o a) 50% de la oferta, equivalente a la suma de DOLARES ESTADOUNIDENSES UN MILLON
SEISCIENTOS NUEVE MIL DOSCIENTOS TRECE (U$SD 1.609.213,00) al momento de la
firma del contrato. .

b) 40% de la oferta, equ;valente a la suma de DOLARES ESTADOUNIDENSES UN MILLON
DOSCIENTOS OCHENTA Y SIETE MIL TRES CIENTOS SETENTA CON 40/00 (US$D
1.287.370,40) previo al embarque del bien adquirido y contra verificacién por parte del
personal de la DPE.

¢) 10% de la oferta, equivalente a la suma de DOLARES ESTADQUNIDENSES TRESCIENTOS
VEINTIUN MIL OCHOCIENTOS CUARENTA Y DOS CON 60/00 (U$D 321.842,60) al
momento de [a puesta enimarcha del b‘th adquirido. :

\

| B . :
Por lo expuesto y en caso de acuerdo se sohc&a la emision del Decreto correspondiente fin de
proceder con [a contratacion. WA

A

Sin oftro particular, saluda atte.

CRRLOS SALDIVIA
Prestde
D‘weo%&ﬁm provind!

a dB E,ne\"g‘a

LAS ISLAS MALVINAS, GEORGIAS Y SANDWICH DEL SUR SO‘N‘ Y SERAN ARGENTINAS

asserre N*218 - (V9410DGF) Ushuala Thrra del Fuego TEIFAX. {02901) 422-291/295 421-725/269




NOTARIAL CERTIFICATE

CANADA )

PROVINCE OF ALBERTA )
TO WIT: )

paper writing hereto annexed i 1s a true copy of the TransCanada Turbines Certificate of &
Authorization from Rolls-Royce Power Engineering, the said copy having been compared by me -
with the original documents, an act whereof being requested I have granted under my notarial
form and seal of office to serve and avail as occasion shall or may require.

IN TESTIMONY WHEREQOF I have hereunto subscribed my name and affize
at Airdrie, Alberta, this 31% day of July, 2013.

i gfh:rpmz’gf:i T BETOR o : o Notary Public in and For th fhce of Alberta
3 A f - PN - 7 . ) v
isrrr M O S WHENT GOR Daniel J.B. Simonelli

Barrister and Solicitor

. wmrsim o

a‘l’l"ﬂff\l“.ifi!, I
NMER .l,e JEuyEs v : , . )
Pareei TRy S Y My Commission Expires at the Pleasure of
— B HER MAJESTY THE QUEEN
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Maintenance, Repair and Overhaul Centre
This is to certify that:

TransCanada Turbines

is authorized to perform maintenance, repair and overhaul services
on the following Engines and Modules:

Rolls-Royce Avon — All Industrial Models

Rolls-Royce RB211-22B, 24A, 24B, 24C, 24G, 24G DLE, 24GT, 24GT DLE
December 22, 2008 through December 31, 2013
=S 7

"N.’E Taylor, Head of Repair and Overhaul
Rolls-Royce Power Engineering

[RLLS)

R Rolls-Royce

B
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RELACIONES EXTERIORES |
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TRADUCCION PUBLICA

[Pagina 1]

ACTA NOTARIAL

{En la esquina superior derecha aparece un sello en espafiol que lee:] Consulado General — Toronto —
FOLIO 1

CANADA

PROVINCIA DE ALBERTA

A SABER:

Yo, Daniel J. B. Simonelli, “Escribano” (Notary Public) de la Provincia de Alberta, debidamente
nombrado por Autoridad Real, con domicilio en la Ciudad de Calgary, en la Provincia de Alberta,
certifico que el escrito que se adjunta a la presente es copia fiel del Certificado de Autorizacion
otorgado por Rolls-Royce Power Engineering a TransCanada Turbines. Dicha copia ha sido
comparada por mi con los documentos originales y, habiéndoseme solicitado un acta que certifique tal
situacion, la otorgo por eétc medio bajo mi ribrica y selio notarial a los fines pertinentes. ------vemrecemen

EN TESTIMONIO DE LO CUAL estampo en la presente mi firma y sello oficial, en Airdrie, Alberta,
alos 31 dias del mes de julio de 2013.

[Aparece una firma ilegible] — [Aparece un sello en relieve que lee:] DANIEL J. B. SIMONELLI —
“ESCRIBANO” (Notary Public) ~ PROVINCIA DE ALBERTA

“Escribano” (Notary Pub?ic) de y para la Provincia de Alberta — Daniel J. B. Simonelli — Abogado ¥
Notario

Mi autorizacién para ejcr@er ¢l cargo vence: a discrecion de SU MAJESTAD LA REINA -eemmeomercomeme

[Aparece un sello que lee:é] EL DEPARTAMENTO DE RELACIONES EXTERIORES Y COMERCIO
INTERNACIONAL DE CAN A HA AUTENTICADO DEBIDAMENTE LA FIRMA QUE
ANTECEDE: [Aparece utzla firma {legible] — [Aparece texto en otro idioma)] ~ AUTENTICADO EN

ES COPIA FITL LWORIGINAL

Patrici Vaterkls
Jute Dnto. Admministritive
Direceion Provincial de Energia
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APITAL FEDERAL
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NOMBRE DEL VICEMINISTRO DE RELACIONES EXTERIORES POR: [Aparece X
ilegible] /Tina Wishak — [Aparece texto en otro idioma] ~ OTTAWA-CANADA - [Aparece un se 4:;:,

redondo que lee:] Depajztamcnto de Relaciones Exteriores y Comercio Internacional — [Apare
én otro idioma]

[Pégina 2 — Anverso]

[En la esquina superior derecha aparece un sello en espafiol que lee:] Consulado General — Toronto —
FOLIO 2

Centro de Mantenimiento, Reparacion y Reacondicionamiento

El presente certifica que:

TransCanada Turbines

se encuentra autorizada para realizar servicios de mantenimiento, reparacién y reacondicionarniento en

los siguientes Motores y Médulos:

Rolls-Royce Avon - Todos los modelos industriales

Rolls-Rbyce RB211-22B, 24A, 24B, 24C, 24G, 24G DLE, 24GT, 24GT DLE -vevevn-

Desde ¢l 22 de diciembre de 2008 hasta el 31 de diciembre de 2013 ~~e-m--seaacmrmun

{Aparece una firma ilegible] N. E. Taylor — Jefe de Reparacién y Reacondicionamiento — Rolls-Royce
Power Engineering

{Aparece un emblema] Rolls-Royce

[En la esquina inferior izfquicrda aparece una firma ilegible y un sello en relieve que lee:] DANIEL J.
B. SIMONELLI ~ “ESCRIBANO” (Notary Public) - PROVINCIA DE ALBERTA

L o ik A

[Pagina 2 — Reverso]

[Aparece texto en espa.ﬁc;;l]

Tefe nnm ’\dmml trative
Dm.cunu Provincial e Encrgia
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SERIE: A 4530539

REPUBLICA ARGENTINA — MINISTERIO DE RELACIONES EXTERIORES, COMERCIO
INTERNACIONAL Y CULTO

En virtud de las facultadcs conferidas por el Art. 226 del Reglamento Consular (Decreto 8714/1963); -

TIPQ DE DOCUMENTQ: CERTIFICADO-

CANTIDAD DE FOJ AS QUE INTEGRAN EL DOQCUMENTO: 2

POR CORRESPONDERSE CON EL__QBRANTE EN LOS REGISTROS DE_ESTA
REPRESENTACION C(?NSULAR SE LEGALIZA LA FIRMA DE: WISHAK, TINA wceseccmeern

CARGO/CALIDAD EN LA QUE_ ACTUA: FUNCIONARIA DE AUTENTICACIONES,
DEPARTAME? TO DE RELACIONES EXTERIORES Y COMERCIO INTERNACIONAL -~ -+ aume

[Sigue texto en espafiol]

LO QUE ANTECEDE ES TRADUCCION FIEL AL ESPANOL [EN PAGINAS 1 A 3 SIN SUS
REVERSOS] DEL ORIGINAL EN INGLES QUE HE TENIDO ANTE MI. EN BUENOS AIRES, A LOS

9 DIAS DEL MES DE SEPTIEMBRE DE 2013, SR <ol ;

7T ™

| v / o
. 70 Jf'zf"/z/r’ Q)((
COLEGIO DE TRABUCTORES FUBLICRS | /7 {{/7 S *""""t/ (ﬁ/ 4

DE LA/CIUDAD BE siuenag |

Corresponds a 1a 1 cgolizania
" T ) MARIA VICTORIA PIAGGIO
TRADUCTOHE sPL}BLICM

INGL
ERAL
TV XIX FY 065 CAPHTAL FED
MATNSGNP. C.1.P.C.B.A, Nro. T130

.................................................

s
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* 2013 — Afio def Bicentenario 4t lz Asambles Geneval Constituyento do 1813 *

IR SIS
TARTIDAE IS ELATL O SUR
335713

REPUBLICA ARGENTINA

. DIRECCION PROVINCIAL DE ENERGIA
USHUAIA, 74 SET. 108
VISTO el Expediente Letra E N° 426/2012 del Registro de la Direccién Provine
. de Energia mediante el cual tramita la Reparacion Mayor de la Turbina Marca Rolls Royce RB211:"
instalada en la ciudad de Ushuaia; y S

CONSIDERANDO: S

Que mediante Decreto Provincial N° 1986/2013 se autoriza la contratacion directa
con la firma TransCanada Turbines Ltd. por la suma de DOLARES ESTADOUNIDENSES TRES
MILLONES DOSCIENTOS DIECIOCHO MIL CUATROCIENTOS  VEINTISEIS
(U$S 3.218.426,00), de acuerdo surge de su articulo 1°, equivalente a PESOS ($ 18.254.912,27),
seglin cotizacién Pesos/Délar del dia 30/08/13 publicada por el Banco de la Nacién argentina de
(8 5,6720). j
Que se ha celebrado entre las partes con fecha 06 de septiembre de 2013, el
pertinente contrato para el suministro de una turbina a gas industrial RB211-24G reacondicionada
a cero (0) horas y servicios de instalacion y puesta en marcha en la Central Termoeléctrica
Ushuaia. .

Que de acuerdo articulo 2°, del decreto citado precedentemente, se autoriza a esta
Direccion Provincial de Energia a efectuar la cancelacién anticipada del noventa por ciento (90%)
del valor total de la contratacion equivalente a la suma de DOLARES ESTADOUNIDENSES
DOS MILLONES OCHOCIENTOS NOVENTA Y SEIS MIL QUINIENTOS OCHENTA Y
TRES CON 40/100 (U$S 2.896.583,40).

Que el porcentaje de pago serd distribuido y cancelado en un cincuenta por ciento
(50%) del valor del contrato cumplidas las formalidades contractuales establecidas conforme obra
en las presentes actuaciones - fs. 221 a 293 -, por un monto total de DOLARES
ESTADOUNIDENSES UN MILLON SEISCIENTOS NUEVE MIL DOSCIENTOS TRECE
(U$S 1.609.213,00), el cuarenta por ciento (40%) contra despacho del bien a adquirir por un total
de DOLARES ESTADOUNIDENSES UN MILLON DOSCIENTOS OCHENTA Y SIETE MIL
TRESCIENTOS SETENTA CON 40/100 (US$S 1.287.370,40), conforme Acta de Constatacion -
fs. 305 a 308 - y ¢l porcentaje del diez por ciento (10%) por DOLARES ESTADQUNIDENSES
TRESCIENTOS VEINTIUN MIL OCHOCIENTOS CUARENTA Y DOS CON 60/100
(US$S 321.842,60) restante, una vez finalizados los trabajos de instalacién y puesta en marcha por
parte de la empresa contratada a tal fin. :

Que con fecha 27 de septiembre de 2013 - f5. 310 a 314 - se ha procedido a
suscribir la Enmienda N° 1 del Contrato Original de fecha 06 de septiembre de 2013, en virtud de
haber consignado un error al expresar de manera discriminada el valor total del contrato, lo cual
no modifica en lo absoluta el valor presupuestado, autorizado y contratado.

Que esta Direccion Provincial de Energia, cuenta con la Declaraciéon Jurada
Anticipada de Importaciéon emitida por la AFIP (DJAI -URGENTE), a efecio de poder realizar las
wransferencias de divisas al exterior a través del Banco de la Provincia de Tierra del Fuego al
Banco HSBC Bank Canada.

Que la firma TransCanada Turbines Ltd., ha presentado la INVOICE N° 1601432
de fecha 18 de septiembre de 2013 por 1a suma total de DOLARES ESTADOUNIDENSES TRES
MILLONES DOSCIENTOS DIECIOCHO MIL CUATROCIENTOS VEINTISEIS
(U$S 3.218.426,00). '

Que con fecha 18 de septiembre de 2013, se ha procedido a la transferencia de
fondos de afectacién especifica depositados por el C.F.E.E. en el Banco de la Nacion Argentina,
provenientes del F.E.D.E.L, de la cta. cte. N° 053520034/16 a la cta. cte. del Banco de la Provincia
de Tierra del Fuego de afectacion Especifica (CUT PAGADORA) N° 1-17-0677-3 mediante
Libramiento de Pago DPE N° 244/2013 por la suma total de PESOS DIECIOCHO MILLONES
TRESCIENTOS SETENTA Y CUATRO MIL CUATROCIENTOS ($ 18.374.400,00)
equivalente a la suma de DOLARES ESTADOUNIDENSE TRES MILLONES DOSCIENTOS
MIL (U$S 3.200.000,00) segdn cotizacidn Pesos/Dolar publicado por el Banco de la Nacion
Argentina de fecha 17/09/13 (8 5,7420).

Que corresponde hacer frente al pago de los compromisos contractuales asumidos

=== entre las partes, conforme lo dispuesto en el articulo 3° del Decreto Provincial N° 1986/2013 el
weiell  cual se transcribe: “... Autorizar a la Direccién Provincial de Energia a hacer frente a la

)ﬁ\ cancelacion de los valores indicados en el articulo 2° ajustando [los mismos a la conversion

BS COPIAFIE L. ORIGINAL M D
\X Lausa arbdcs
Lo Jefe Division Ndministracién
: \ . Direccion Provipicial de Energla



: RESOLUCION D.P.E. N“ 335713 -

* 2013 = Afio el Bicentenario &t [z Asamblea General Constituyente de 1513 ’

PROVINCIA DE TIERRA DEL FUEGO.
ANTARTIDA E ISLAS DELATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

/A

Délar/Pesos conforme cotizacion del Banco de la Nacién Argentina a la fecha del cierre’x
anterior a la fecha efectiva de pago. -
Que la presente contratacion se encuadra en los alcances de la Ley de Obras:
Publicas 13.064. : _ oy
Que se cuenta con presupuesto. Y A )
Que ha tomado intervencidn el ¢rgano de control de fs. 215 a 220 mediante Akta d
Constatacion N° 071/13 - Auditoria Obras Publicas (Control Previo - DPE) sin observaciones ‘qué~
formular, realizando requerimientos al respecto.
Que las erogaciones existentes serdn afrontadas con fondos provenientes del
FEDEL, de acuerdo a normativa aplicable por el Consejo Federal de la Energia Eléctrica
(C.F.EE). :
Que el suscripto se encuentra facultado para dictar la presente en virtud de lo
establecido por Ley Territorial N° 117 - Articulo 11° y Decreto Provincial N° 1986/2013.

Por ello:

EL PRESIDENTE DE LA )
DIRECCION PROVINCIAL DE ENERGIA
' RESUELVE:

ARTICULO 1° Aprobar la cancelacion parcial de la INVOICE N° 1001432 de fecha 18 de
septiembre de 2013 por DOLARES ESTADOUNIDENSES TRES MILLONES DOSCIENTOS
DIECIOCHO MIL CUATROCIENTOS VEINTISEIS (US$S 3.218.426,00), conforme se dispone
en los articulo 2° 3° y 4° de la presente resolucién, ello conforme lo establecido por Decreto
Provincial N° 1086/2013, los cuales seran condicionados conforme cumplimiento de Contrato de
fecha 06 de septiembre de 2013, clausula TERCERA.

ARTICULOQ 2° Aprobar ¢l pago parcial equivalente al cincuenta por ciento (50%) de la INVOICE
N° 1001432 por un monto total de DOLARES ESTADOUNIDENSES UN MILLON
SEISCIENTOS NUEVE MIL DOSCIENTOS TRECE (U$S 1.609.213,00), conforme Clausula
TERCERA de contrato Punto a).

ARTICULO 3° Aprobar el pago parcial equivalente al cuarenta por ciento (40%) de la INVOICE
N° 1001432 por un monto total DOLARES ESTADOUNIDENSES UN MILLON DOSCIENTOS
OCHENTA Y SIETE MIL TRESCIENTOS SETENTA CON 40/100 (U$S 1.287.370,40), de
acuerdo Clausula TERCERA de contrato Punte b).

ARTICULO 4° Aprobar el pago parcial equivalente al el diez por ciento (10%) de 1a INVOICE N°
1001432 por DOLARES ESTADOUNIDENSES TRESCIENTOS VEINTIUN MIL
OCHOCIENTOS CUARENTA Y DOS CON 60/100 (USS 321.842,60), conforme Cldusula
TERCERA de contrato Punto ¢).

ARTICULO 5° Autorizar al Departamento Administrativo a efectivizar las transferencias
bancarias a través del Banco de la Provincia de Tierra del Fuego, cuenta corriente (CUT
PAGADORA) N° 1-71-0677-3 conforme lo dispuesto en los articulos 2°, 3° y 4°, de acuerdo a lo
resuelto en el articulo 3° del Decreto Provincial N° 1986/2013.

ARTICULO 6° Imputar en 112.06.15.105 - Direccion Provincial de Energfa - Inciso 4 - Partida
Principal 3 - Partida Parcial 1 - (F.ED.E.L).

z

ARTICULO 7° Comunicar, dar al Boletin Oficial de 1a Provincia y archivar.

ES COPia FIE ORIGINAL
i
‘ esidente ‘
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“2013 — ANO DEL BICENTENARIO DE LA
ASAMBLEA GENERAL CONSTITUYENTE DE 18137

PROVINCIA DE TIERRA DEL FUEGO,
ANTARTIDA E ISLAS DEL ATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

ANEXO 4

LAS ISLAS MALVINAS, GEORGIAS Y SANDWICH DEL SUR SON Y SERAN ARGENTINAS

Lasserre N°218 - (VB410DGF} Ushuala - Tlerra del Fuego - TE/FAX: (02901) 422-291/205 421-725/269

e-maill: dpe-tdfi@speedy.com.ar
http:/iwww.dpe.com.ar
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ANEXO 5

LAS ISLAS MALVINAS, GEORGIAS Y SANDWICH DEL SUR SON Y SERAN ARGENTINAS
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PROVINCIA DE TIERRADEL FUEGO,
ANTARTIDA E ISLAS DEL ATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

DEPARTAMENTO GENERACION

Potencia:

Combustible:

Generador de gases:
Numero de serie:

Turbina de Potencia:

Numero de serie:

Generador:
Numero de serie:

TURBOGRUPO TG-7

28337 Kw (38000 Hp)

Dual (Gas Natural y Gasoil)

ROLLS-ROYCE RB211 24G Phase 11
1780-559

ROLLS-ROYCE RT62A
1040RT

PEEBLES ELECTRICAL MACHINES
GOX262480

LAS ISLAS MALVINAS, GEORGIAS Y SANDWICH DEL SUR SON Y SERAN ARGENTINAS

Lasserre N°218 - (V9410DGF) Ushuaia - Tierra del Fuego - TE/FAX: (02901) 422-291/295 421-726/269%

a-mail: dpe-tdf@speedy.com.ar
http:/iwww.dpe_com.ar
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Desc _ pCiOl’l e mformac:on técnica

cacxones dei tou pa Roilc-Rovcc 6562 Esie pdquct:
IDCI’-I)«‘-' un GG_ (gcncmaor de ‘-'dS) Rolls- Royece

de arranque hxdrauhco de] GG, un sietema de aceite
]s..bncame del GG ur mstema aoceite lubncante de la

Gttf,nctones controladas Los sistemas de detencidn.y
de alarma aulomética funcionan por medic Gel UCP
para prOI.CUf:r €] eqmpo €N CASO dc condlcmn-s anor-

: P _B_.S’dfé__P{_él.:l::S'_—'RDycc Epergy Systems Inc. se
fabricar y ensambidn con el sistema convencional de
medidas de los Estados Unidos. Estos valores apare-
cen-cony. ertidos 2! srszcma métrico en este manual,

1. ‘i 1 Lrsta de ab ev:aturas

ds ras y mses.. thc:c l2 siguiente lista come
gui '

"..-----GG = mnﬁ-ador df gas

W HP = dlu. presitn

A-leer esti’ seceién, Consults Jos sipuientes diba-
jos:en los Volumen 3, - °. . - Manuales de Dibujos
pary ¢bienes informecion. adicional:

aoa 58 unhza:a abreviaturag pam ciers

. '.D:af*rama d¢ aceite lubricanic GG;
RT62-46 UK 206

: .:3'-_Tc_;-bsr_a de entrada y difusor RT62-4~10
+ . Diagrama G¢ instrumentacidn v contro! de
- ‘combustible RT62-37-UK37 .
*  Diagrams principal de] aceite Jubricante
UK62-46-UK204
1.1 _3"Lzsta de normas de ingenieria
Gl do‘les esia seceibn, consulte las siguientes
Normas de- mgcmﬁna_ en el Apéndice 2, para obiener

o~

-.i

info;maé:i'é'n adicional;

23 Tension de.sujeladores roscados

1.2 Generador de gas

EI'GG industrial RB211-24G PH 11s un motor de
dos bobinas (rotores) de alia proporcién de presion.
Los gases del escape impulsan 1z turbina generadora.
El aire derivado de los compresores del GG tiene va-
rius funciones taiés como enfriar el borde de Ja turbi-

. ng 0en'eféiclb'§’a- y sellar €] pire!

B GG hc.n: un compresor IP de siete fases, un
compresor HPde seis fases, un turbina P de una sole
fase ¥ una tirbina IP también de una sola fase. Los
tjes IP y HP son independientes mecinicamente y
cadz Gho {uiicionz & su propia velocidad dptima.

El aire 'fiu.jre por el GG desde e compresor TP 2]
cc}mpresor HP. Cierta cantidad de aire se desviz del

GG por uh tubo. parg. enfriar ies componentes de alta
‘lempératre, _E ‘tgsto ge) aire ingresa a la cAmara de

combusiién anular, donde st inyecta €l combustible y

_se enciende |z mezcla. Los gases calientes de alta

energia salen hacia la trbing HE. Lag turbines HP e
IP eonvierten-la energia del gas en caballos de fuerza
de] gie;

Un molor de arranque aparie impulsa al GG 2 una

1.3 'Tu:r__t;'});_m'a genera dora

nemadora RT6ZA €8 une turbinz de
impulso v reaceion de dos fases. Conviene energia de
los ga;s_es- del. GG en caballos Ge fuerza del eje.

L# torbina ge

Co;metﬂs RT@?._,-s ‘ s
;. Protector de acoplamisnto RT62§{8-U‘]‘1:%

Mantenunicnio

Seccion 1 3
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‘ij




Fitros deage;

1 GG ingresan a lo¢ difuso-
Les cufusores de emrada

iz pri-
'Izi'lobcrn causan que los ga
'Sﬁs ga}pc n m asna< de’ la turbma de e przm"a fase
en ¢} mejd

Wberz de fa se 'fa.ss Esms labes hacen gue los
gases golpc-r ]as aspa: de la- r,urbma ide la segunda
fase en °J joranguln, D pw&s de pasar por las ds-

Generador de 933
Fabricante;
Modeio:. ...

Velotidag ‘be

Limites de ti
Disparg ..

Alta wbracncm de 5 nt:ada def. GG
Alarma

: Detenc_:i:’:n_ .

“Detencidn .

Aceils lubrica

1.4 lnformamon tecmca

\BrChE BN vacio L. el

vna cab:*-rra dxsldd.-. ¥ por una chims
la.atmdsfers.

El UCP; permlte ¢l moritores de iz v:}oczaad
turbina por. medio de dos dispositivos capiadores da ;
veiocidad {que fuestran la velocidad N3) empotrados®
enla cubierta exterior de'la caja de tojinetes, La in-
formacién ‘ge ¢ os-dispositivos captadores de velogi.
dad se: transm:__p'or una tarjeta FT-100.21 UCP, el
cuzl utilizz Ja veloc;dad N3 y'los datos de otras sefia-
ies para controlar Ja velocidad de iz turdina mediznte
elzjuste del- ﬂu_]u Ot combust:blc al GG.

En'el senndo def reioj, orientada hacia & extre-
mo de-la’ en‘{rada
Gas niatural

Se establecs durante ia comision, se utiliza
para caleritar el molor y se alcanza cuando se
enciende Ja Lz lndncadora del panel de control.

' peratura de escape del G& para el funcichamiento

20°C (35"F} sobre los iimites méximos de fun-
c:onam:ento :

R mmfseg (. 138 in/seg) sobre Jos niveles nor-

malesg H‘HC}SJ&S te- funmonam»en!o

25 mm/sep, (0,884 in/seg} sosre los niveles not-
males mrczaies de uhcionamisno

3.5 mm/seg (u 138 nfseg) sobre log niveles nor-

males inicizgles: de tuncionamisnio

25 mm/sey (0,984 in/seg)} sobre los niveles nor-
males mlc:ales de funcncnamiemo

R mmlseg (D 138.in/ seg) sobreles piveles noi-
males imciales de funcionamienty :
25 mm/seg (0, 9B infsey} sotre ios niveles nor-

males inicizles: :de Juncionamiento

Aceite simetico.. Consuite &l diagrama de aceite

ubricanie para el GG y & Mahua/ de Manten-
ITEre RB.?" -24G indusma/ de Rolis-Royce:

Consulte el Manual de Mantemmiento RB211-24G lndustrial de Rolls-Royce para
obtener mformacaon acerca de los siguiente articulos:

Motor de arranque r:ie' Gae.
Bembes principaies:

% ﬁauxxi.a_es de aceite iubricante de! GG~
nie y elsmentos pare. 2l GG ‘

Seccign 1
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D.e_sc-ri;pqi.én-. e-informacion técnica

: i el. ciiag . _
fngeradar de ceite lubricante,

Ef & sentido del reloj,
P 0 . mo- del gje
Cab;ilos de: -fuerza Ac "m':cado DOr 1ISOY et oo 28 337 I~.w (,g 000 1-.pp)

Ve Uaﬁam de ré'gir_nén' >

:s&ablectdo en lz comisidn y sefalado por un dindo
gfiel panel de conirol.

4,800 rpm -

3.04G rpm

4,650t 5,040 rpm !

'eso de velocidad U
R AR A e S 8,375 1pm

5,375 Tpm
Presion: de la erurada (c:em ficadoipor ISO .. ... 402 kgfcmE {57,168 psi)
. Temperatura clel escape {certificado por ISO) ... .0 .t 498° C {928°F)

acnon de los extremos gel disco y de! acopiamlento .
: 50 m:cmnes {2.5 mils)

QD mrcrones (3,3 mils)

Respaido

Altes emp aturas del segmemo del ca;meze
.................................. 120°C (250°F}

Alarme, . ..., :

Defencion: .. .. .".; Foaae i et v e e s 130°C {265°F)
Baja presmr del 5um1mstro de aceite o o

Alarma . lu oL e 117 kPa (17 psi)

25" kPg ;(_1. 2';‘;’51'}

Detencién ¥ N
- Alia, femperatur del SUITHPHSII’O de aceie
‘ i . 65 c {150“;)
.BB*C: g 55°F)

0.3 :é','a”ommm(omsaoms:n) e
DQQaD?B_rnm 6,0120,03in.)

,33-3__{},_2_5 mm (0,012 2:0.01 in)

H:3mm (0,07 20,13 in}
3,3.mm (0,07 & 0,13 inj

Segunaafase L B T o B

Dlmezros DeI rom' s

203 i (B m}
178 ram {7:60n)
308 M '20 0 in}

Conﬂquramo'n oe‘ manometm de aire'de sellc
Calemam:emo :

Ccm ..arge (WC

175% 206 r‘n’m (€888 7,87 in) HpO
1?5 QDu mim (£,8827.87 m) R0

Manterimiente Seccidn 1 5
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Umu-o_s oso"'
Bibby Turbeﬂex Lid
D:afragma SeCo

-Royce Snergy Systems inc.

R A veie... Centro poiugonai .
dremo dei eje (extremo de la turbing). 0.50 in por pie en el diametro
In;eﬁnrencza a' I-d:a'ﬂei.o (extrerno de la turbina) ... .. L0077 1-.-11;17(30.00‘3' -i?n )

Deposno de acane de l.: turbma generadura .......... Droporcnonado por HRPE IPS

Feso aproxnmad'o .de_lqs__componentes. consulte los bosq_uejos '

Manienimienio
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INDusTRIAL RB 211 -24 G cAs GENERATOR

MAINTENANCE
RAL PTI

INTRODUCTION

Refer to Fig 1. |

b 4
The RR Industrial RB211 gas generator is a two spool high pressure ratio engine ha&%né»
a seven stage intermediate pressure compressor and a six stage high pressure compressbr‘%
Fuel is supplied to an annular combustion chamber and the resultant gases drive two
independent single stage turbines coupled to the compressors through co-axial shafts.
The two rotors of the gas generator are mechanically independent and run at their own

optimum speeds,

The gas generator is an assembly of the following five major modules which can be
removed as separate units:

Air intake module (Module 01)
Intermediate pressure compressor module (Module 02)
Intermediate casing module (Module 03)
High pressure system module (Module 04)
Intermediate pressure turbine module (Module 05)

NOTE  The term ‘Intermediate’ has been retained from the acro engine terminology.
The 'fan’ which is the LP stage in the aero engine is removed in the industrial
version.

The modules are pre-balanced to provide complete interchangeability enabling major
unit changes to be carried out on site and reducing downtime caused by unserviceable
components.

Vibration is suppressed by the use of a squeeze film damping arrangement on the outer
races of the roller bearings which provides a high pressure film of oil between the
bearings and the bearing housing.

IDENTITY OF GAS GENERATOR FOLLOWING MODULE CHANGE

(Refer to Fig 2).

(1)  There have been instances where RB211's have had module changes which have
resulted in confusion as to the true identity of the gas generator

(2) Refer to Fig2, the Gas Generator Serial Number appears twice on the gas
generator carcass. The locations are on the battery plate of the 06 module
(underneath the 02 module) which constitutes the Master and again (as a duplicate)
on the 01 module (the air intake casing).

GENERAL DESCRIPTION

1

VOLUME 1 Page 3



o

inpusTrRIAL RB 211 -24(5 GAs GENERATOR

MAINTENANCE

(3) Therefore it should be emphasised that:-

GAS GENERATOR SERIAL NUMBER.

(4) The problem has arisen when the 01 module has been exchanged or replaced. Thg |
duplicate gas generator number has been left on the 01 module, which has bceﬁ
fitted to another gas generator, thereby giving it two serial numbers. )

(5) The purpose of the duplicate gas generator serial number on the 01 module is for
ease of visibility. This serial number can be viewed through the gas generator MVP
bag whilst being transported and additionally the need to crawl undemeath the gas
generator, when installed to view the number on the battery plate is eliminated.

(6) Whenever an 0] module is replaced / exchanged on an RB211, the duplicate Gas
Generator Serial number plate must first be removed from the 01 module and

attached to the replacement, having first checked that the number tallies with the

number on the battery plate.

NOTE  Refer to Fig 2, the serial number plate for the 01 module is to be found on
the starboard side of the gas generator at 3 o'clock, above the small module
number plate which must remain with the 01 module.

GAS GENERATOR

(Refer to Fig 3).

ke M le (01

The air intake casing is an aluminium alloy casting comprising an inner and outer casing
separated by six integral hollow vanes. The inner casing provides a housing for the IP
rotor front bearing.

The front of the outer casing is strengthened to take the gas generator front mounting
which is bolted to it and the rear of the casing houses a single stage of variable inlet guide
vanes which are operated by an external mechanism.

IP Compr dule (02

The IP compressor is a seven stage axial flow compressor consisting of a rotor drum fitted
with seven stages of blades and driven by a single stage turbine. The rotor is located in a
split aluminium case containing six stages of stator vanes. The single stage of outlet guide
vanes is housed in the forward end of the intermediate case. The first stage stator vanes
and rotor blades have been redesigned for the industrial gas generator to provide a robust
front end to the compressor.

GENERAL DESCRIPTION

1

Page 4
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MAINTENANCE

33 Intermediate Casin odule (03

The 1ntermed1ate casing is machined from an aluminium alloy casting and provi G

housing for both IP and HP rotor system bearing assemblies and starter drive gearmg; *T fe L0 M

bearing layout employed eliminates the need for inter-shaft bearings. {}{? )
AL A

3.4 HP Systern Module (04)

The HP compressor is a six stage axial flow compressor consisting of a rotor drum and
six stages of blades driven by a single stage turbine. The drum consists of three sections,
the front section comprising stages one and two and the rear section comprising stages
four, five and six are secured to the front and rear faces of the stage three disc respectively.
The compressor case consists of six separate outer case assemblies and five stages of
stator vanes which have their inner roots located in five separate split shroud rings.

A stub shaft, secured to the front of the third stage hub is supported by the compressor
location bearing. An extension from the rear of the stage six disc connects to an extension
on the front face of the turbine disc to provide the drive for the compressor.

The combustion section consists of an annular liner assembly supported between
concentric inner and outer air cases that direct compressor air to the combustion chamber.
The whole assembly is enclosed within an outer case assembly which provides the
location for the 18 fuel burners, HP NGV’s and the HP turbine disc.

35 Intermediate Pressure Turbine Module (05

This module comprises the IP turbine and the turbine case which houses the IP nozzle
guide vanes and the HP and IP turbine roller bearing support assembly. The IP turbine
rotor 18 connected to the IP compressor by a shaft passing through the HP compressor
rotor and turbine.

4 GAS FLOW

Air flowing through the intake flare enters the air intake casing and is compressed via, the
IP and HP compressors prior to entering the combustion section. Fuel is introduced into
the combustion chamber where it mixes with the air stream, is ignited and burned. The
resultant increase in temperature expands and accelerates the gas stream rearwards
through the turbine sections. Each turbine system extracts encrgy from the gas stream to
drive its respective compressor system.

Air, tapped from both the IP and HP compressors cools the turbine blades and hot areas
of the gas generator and pressurizes the seals to prevent oil and gas leakage. IP and/or HP
delivery air can be tapped from the appropriate casing to provide power turbine rotor
cooling and secal pressurization.

GENERAI DESCRIPTION

1
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CONTROL (GAS FUELLED)
(Refer to Fig 4).

()

The gas generator fuel control system consists basically of two units, a gas fuel controﬁ: oy
system, comprising a hydraulic or electrically actuated gas metering valve, and a Dlgltal
Control System (DCS) containing the necessary programme for speed governing and
temperature and pressure control. The gas metering valve regulates the gas fuel flow to
the burners, and is operated by the hydraulic or electrical actuator in response to signals
from the DCS.

The DCS compares monitored values of:
(1) Intake temperature

(2) IP compressor speed

(3) HP compressor speed

(4) Power turbine speed

'(5) HP compressor sixth stage pressure
(6) Power turbine entry temperature

-with their preset datum values and the differences produce corresponding control output
signals which are proportional to the fuel flow adjustment required. The output of each
control loop is fed to a low signal selector which selects the signal demanding the lowest
fuel flow and transmits it to the hydraulic or electrical actuator to adjust the position of
the gas valve and thus regulate the fuel flow. Under normal running conditions the power
turbine governor control loop demands the lowest fuel flow to the gas generator and this
is the primary governor, with the other governors maintaining the gas generator within
safe operating limits when the power turbine speed is increased in response to an increase
in load output demand.

To prevent stalling under conditions of rapid increase in load when on power turbine
governor control, an acceleration control is provided by allowing the fuel flow to increase
at a rate controlled by the rate of increase in compressor delivery pressure.

When rapid deceleration is required to cope with a sudden reduction in load, flame-out,
owing to under- fuelling, is avoided by the provision of a deceleration control which
allows the fuel flow to decrease to a value controlled by the decrease in compressor
delivery pressure.

A high speed shut-off cock in the gas fuel line will close and shut-off the fuel to the gas
generator within 100 milliseconds.

GENERAL DESCRIPTION

1
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CONTROL (LIQUID FUELLED) - (LIQUID ONLY UNITS

The liquid fuel system is similar to that used for the gas fuel engine and consists of the '
two basic units, the fuel control system and the DCS. The DCS is exactly that used for -

the gas fuelled engine whilst the fuel control has two additional items to that for the gas
unit. There is a HP fuel inlet filter and a servo dump valve which spills excess fuel back |
to the fuel cooler. 3

TR FUEL
(Refer to Fig 5).

The gas generator fuel control system for a dual fuelled installation comprises two fuel
controlled systems as described in paras 4 and 5 and a common DCS, similar to that
previously described. The DCS is capable of controlling the gas generator using liquid
fuel, gas fuel or a mixture of both. The control system has an automatic change-over
facility.

GENERAL DESCRIPTION

1
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PREFACE

Procedures Before Gas Generator Operation

(1) Itis a requirement that users of this Publication be familiar with and obseﬁfé,\l
Health and Safety Regulations and requirements that may affect the publication
contents.

(2) ltis essential that the work detailed in this Manual is only carried out by trained and
competent personnel.

(3) This manual and other related manuals in the RB211 set must be read before
installation or operation of the RB211 gas generator. Refer to Support
Documentation Chart for detail of related manuals.

Rolls-Royce and the Revision of Manuals, Bulletins and Associated Documentation

(1) Rolls-Royce distributes updates for manuals, service bulletins, turbo bulletins and
service information letters to the nominated address of the manual holder. These
documents can contain information regarding the safe operation of the equipment
and it is in the interests of both the operator/owner and Rolls-Royce to ensure that
these documents are received and acted on as necessary.

(2) Rolls- Royce may not be aware of changes in the operator’s/ownet’s organisation or
changes in ownership of equipment. It is the responsibility of the equipment
operator/owner to ensure that any changes in manual holder and/or address, or any
changes in equipment ownership are reported to Rolls-Royce.

(3) Rolls-Royce will not be held responsible for any consequences resulting from the
lack of receipt of this documentation where such changes have not been advised to
Rolls-Royce in writing.

Compressor And Turbine Blade Containment Shields

(1) Several operators have requested that RRPEplc clarify the need for retaining
compressor and turbine containment shields on RB211 gas generators housed in
module enclosures. The containment shields may cause a hindrance during
maintenance procedures which can result in increased gas generator down time.

(2) The following procedure details when containment shields can be removed and
when they must be retained.

PREFACE
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(3) The turbine casing will contain the release of any single IP or HP turbine rotor blade

be removed if the operator so desires. Any equipment located on the shield
need to be suitably relocated. This work should be undertaken in conjunction A e
the Original Equipment Manufacturer (OEM). 1

(4) Although extremely unlikely, the IP compressor casing may not contain a faile S
compressor Stage 1 blade. It is therefore recommended that the compressor casing
(cold end) containment shield remain in place unless a comparable containment
arrangement is installed.

(5) The Industrial RB211 gas generator has been designed and manufactured to high
levels of integrity, consistent with its aero equivalent.

(6) These recommendations are issued, based upon a safety review of the 5.7 million
hours operational experience of the Industrial RB211, up to January 1996 during
which there have been no primary uncontained turbine failures.

2

INFORMATION NOTE

This Manual and ail others in the suite quote “Contact Technical Support” when
encountering various situations which may occur during the operation of the gas
generator

Pleasc refer to the details given below to contact your nearest Technical Support
organisation regarding any issues concerning information in any of the Manuals or for
any other reason.

Communication

If you have any queries all communication should be addressed to:-
Technical Support Department

Rolls-Royce Power Engineering plc

Ansty

COVENTRY

CV79JR

Telephone : 024 76623283 or 76624392
Fax : 024 76624017

PREFACE
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Or North American Region Operators:-

Technical Support Department
Rolls-Royce (Canada) Limited
9904 Cote de Liesse Road
Lachine

Quebec

CANADA

H8T 1A1

Telephone : 514 636 0964
Fax : 514 631 1849

Or Far Eastern Region Operators:-

Technical Support Department
Rolls-Royce Pte. Limited
2, Gul Circle,

Singapore,
629550
Telephone : 65 863 - 3631
Fax : 65 862 - 1662
3 ABBREVIATIONS
abs absolute
amps ampere
brg bearing
chu centigrade heat unit (pound calorie)
deg degree (temperature)
A (delta) differential
ECS engine control system
EGT exhaust gas temperature
ESD emergency shut down
freq conv frequency convertor
GG gas generator
g gauge
HP high pressure
HSSOC high speed shut-off cock

PREFACE
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HT
hyd
IP
IPT
ISA

LH
LOC
LP

LT
MCD
mg
MOP
NGV
Nm
No.
NRV
OFPU
0SC

Pa
P/SW
PT
QDM
RH
RVDT
SSD
VIGV(IGV)

MAINTENANCE

high tension

hydraulic

intermediate pressure
intermediate pressure turbine
international standard atmosphere
kilogramme

kilojoule

left-hand

lubricating oil console

low pressure

low tension

magnetic chip detector
milligramme

motor operated potentiometer
nozzle guide vane

newton metre

number

non return valve

oil flow protection unit
oscillator

Pascal (SI unit of pressure)
pressure switch

power turbine

quantitative debris monitor
right-hand

rotary vartable differential transformer
system shut down

variable inlet guide vane

VOLUME 1
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PERIODIC MAINTENANCE QPERATIONS AND INSPECTIONS TABLE

2.1 Whenever the Gas Generator is Stopped

(S~

Item Nature of Operation/Inspection
Gas generator exterior Generally visually inspect exterior of the gas generator for any
inspection fault. Refer to Para 3
Manual bearing If manual bearing chip detectors are fitted, then they are to be
Magnetic Chip examined on an opportunity basis whenever the gas generator is

Detectors (MCDs) (If  stopped. Refer to Para 4.
fitted, alternative to

QDM system)
Dual fuel liquid Inspect for contact/touching of liquid fuel manifolds with other GG
# manifolds external features. Refer to Para 3

Gas fuel feed pipes Inspect for damage. Refer to Para 3.

22 Daily
Item Nature of Operation/Inspection
Fill in log sheet. Refer to Table $ for list of recommended parameters regarding the

checks to be accomplished. (Supplied for reference)

Tedeco quantitative If the Tedeco QDM on-line debris monitor is fitted, record the
debris monitor (QDM) - reading daily on the log sheet and monitor the trend by plotting
system (If fitted) counts/hours. Refer to Para 5.

PREVENTIVE MAINTENANCE

6
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2.3 Every Crank/Soak Wash
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NOTE

Item

The interval between crank/soak washes is a non-specific value Y
differ for each individual installation, being based upon gas generator
utilisation, the degree and nature of airborne contamination and the efficiency
of the air filtration of the plant. The guidelines for the intervals between each.
crank/soak wash are given in Chapter 8. Contact Technical Su
further information.

Nature of Operation/Inspection

Carry out crank/soak ~ Refer to Chapter 8

wash

Intake, VIGVSs first
stage rotor blade

Drain valves

Gas feed pipes

(Dual fuel gas
generators only)

VOLUME 1

_

Hand clean and inspect the intake flare, air intake casing struts,
VIGVs and first stage rotor blades. Visually check the VIGVs for
cracks. (Pre Mod 1165).

Check the intake/flare flex seal for security. Refer to Para 8.

Examine the flare and glass fibre intake alignment. Refer to Para 8,

Check the valves are clear and flowing following crank/soak wash.
Remove, clean and test if necessary. Refer to Para 28

Check for tightness. Refer to Para 6.

PREVENTIVE MAINTENANCE

6
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24 Every 4000 Hours or Annually, Whichever Occurs Sooner

Item Nature of Operation/Inspection

£

LI

Internal examination Examine the internal features using a borescope. Refer to Paras 12 to 2_53;
Any cracks or signs of distress should be reported to Technical Support §
and may require more frequent inspection.

Gas feed pipe Disconnect/remove and inspect for carbon. Refer to Para 6. e
(Dual fuel gas

generators only,

VIGYV operating Check for freedom of movement and security of linkages.

mechanism

LVDT maintenance Lubricate/inspect Rose bearing rod ends. Lubricate carriers. Clean

electrical connections. Refer to Para 30.

WARNING THE ELECTRICAL DISCHARGE FROM THE HIGH ENERGY
IGNITION UNITS IS LETHAL. THEREFORE THE LOW TENSION
(LT) SUPPLY TO THE UNIT MUST BE DISCONNECTED AND
TWO MINUTES ALLOWED TO ELAPSE BEFORE ATTEMPTING
TO DISCONNECT THE HIGH TENSION (HT) CONNECTOR

CAUTION 1IN ALL CASES A DRY MOTORING CYCLE MUST BE CARRIED
OUT IMMEDIATELY PRIOR TO FUNCTION TESTING
IGNITERS, HIGH ENERGY IGNITION UNITS OR THEIR

RELATED CIRCUITS
Ignition system Check plugs for discharge. Refer to Para 26.
Hydraulic starter Remove and examine magnetic drain plug. Refer to Para 7.
motor and gearbox
(Volvo) (if fitted)

Starting bleed valve Clean and inspect. Refer to Para 10.
control (if fitted - gas

generatorswith one

starting bleed valve

only)

Vibration Monitoring  Check tightness and condition of mountings. Check calibration of
System vibration indicator/do a shaker table test on the accelerometers.

Refer to Para 29,

PREVENTIVE MAINTENANCE
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2.5 Every 8000 Hours or Annually, Whichever Occurs Sooner

Item Nature of Operation/Inspection

BOV control solenoid ~ Remove for cleaning, inspection and test. Refer to Para 11.

Pressure switches Carry out manufacturers recommendations and/or functional check as
solenoids, heaters, appropriate. Refer to Volume 1A, Maintenance Manual and Parts
thermostats and all Catalogue - Off Engine Parts.

electrical equipment

mounted off engine,

Tedeco (QDM) System  Check calibration of Tedeco quantitative debris monitor system.
(if fitted) Refer to Para 5.

Scavenge line filter Clean the filter baskets located in the installation scavenge pipework,
baskets L2,1L3 and L4. Refer to Volume 1A, Maintenance Manual and Parts

Catalogue - Off Engine Parts. Contact Technical Support if baskets
are excessively contaminated.

Fuel filter (Liquid fuel Fit new filter element. Refer to Para 27.

only)

Fuel shut-oft valves Consider change out/overhaul of critical valves. Refer to Technical
Support,

HP3 air filter Remove for inspection and cleaning.Refer to Para 9

Vibration detection Functional check. Refer to Para 29.

system

L5 vent pressures Check the pressure annually for possible blockage to the L5 pipework.
Refer to Para 31 '

Re-rubber Mod 1117 Operators in high ambient climates (Refer to Fig 53) are advised to re-

OGVs rubber their OGVs after every 8000 hours operation. Refer to Para 32
Alternatively rework to Mod 1190 standard

Inspection of the [P Remove the top half of the IP compressor casing and inspect all stages

compressor. Mod 1117 of compressor inner shrouds, OGV ring etc. Refer to Para 33.

embodied (High

ambient areas -

refer to Fig 53)

PREVENTIVE MAINTENANCE
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2.6 Every 16,000 Hours B .
Item Nature of Operation/Inspection : \

Inspection of the IP Remove the top half of the IP compressor casing and inspect all stages ! E

compressor Mod 1190  of compressor, inner shrouds, OGV ring etc. Refer to Para 33. #

embodied (High

ambient areas -

refer to Fig 53)

PREVENTIVE MAINTENANCE

6
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2.7 Every 24.000 Hours
Item Nature of Operation/Inspection

Inspection of the IP Remove the top half of the IP compressor casing and inspect all stages:
compressor Mod 1144/ of compressor, inner shrouds, OGV ring etc. Refer to Para 33. ENRNE
1159/1205/1249 AR
embodied(High ’
ambient areas -

refer to Fig 53)

Inspection of the P Remove the top half of the IP compressor casing and inspect all stages
compressorMod 1117, of compressor, inner shrouds, OGV ring etc. Refer to Para 33.
1190/1144/1159/1205

1249 embodied

(NORMAL ambient

areas - refer to Fig 53)

PREVENTIVE MAINTENANCE
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WARNINGS

IGNITION SYSTEM

BEFORE COMMENCING ANY EXAMINATION OF *EH‘E@Z?
GENERATOR IGNITION SYSTEM, ENSURE THAT THE%L_ N
TENSION LEAD IS FIRST DISCONNECTED FROM THE SUPPLY
TO THE HIGH ENERGY IGNITION UNIT, AS THE HIGH
VOLTAGE ASSOCIATED WITH THE IGNITION PLUGS MAY
PROVE LETHAL. ALLOW TWO MINUTES TO ELAPSE
BETWEEN DISCONNECTION AND THE CHECKING OF ANY
COMPONENT.

SYSTEM SAFETY - ENSURE THAT ELECTRICAL CIRCUITS,
FUEIL, LUBRICATING OIL, HYDRAULIC OIL. AND FIRE
EXTINGUISHING SYSTEMS ARE ISOLATED AND SAFE IN
ACCORDANCE WITH LOCAL ORDERS AND MAINTENANCE
MANUAL INSTRUCTIONS BEFORE COMMENCING ANY
WORK ON THE EQUIPMENT. LIVE FUNCTION TESTING MUST
ONLY BE UNDERTAKEN BY AN AUTHORISED COMPETENT
PERSON.

IGNITER/HIGH ENERGY IGNITION UNIT FUNCTION
TESTING-IN ALL CASES A DRY MOTORING CYCLE MUST BE
CARRIED OUT IMMEDIATELY PRIOR TO FUNCTION TESTING
IGNITERS, HIGH ENERGY IGNITION UNITS OR THEIR
RELATED CIRCUITS.

VITON SEALS EXPOSED TO HIGH TEMPERATURE

WHEN DISASSEMBLING COMPONENTS WHICH CONTAIN
PARTS MANUFACTURED FROM VITON THAT HAVE BEEN
EXPOSED TO TEMPERATURES IN THE REGION OF 400 DEG C
(750 DEG F) OR HIGHER THE VITON DECOMPOSES
CHEMICALLY. ONE OF THE BY-PRODUCTS IS
HYDROFLUORIC ACID WHICH IS HIGHLY CORROSIVE AND
ALMOST IMPOSSIBLE TO REMOVE ONCE IT HAS
CONTAMINATED THE SKIN.

THE FOLLOWING PRECAUTIONS SHOULD BE ADHERED TO:-
SHOULD YOU BE REQUIRED TO INSPECT AND/OR REPLACE
ANY OVERHEATED COMPONENT MANUFACTURED FROM

VITON UNDER NO CIRCUMSTANCES PERMIT THE MATERIAL
TO COME INTO CONTACT WITH BARE SKIN.

WARNINGS

Page 1
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WARNING 3

WARNING 4

WARNING 5

WARNINGS

Page 2

MAINTENANCE

IF ANY ACID CONTAMINATION HAS TAKEN PLACE :“-‘
AFFECTED AREA SHOULD BE DE-CONTAMINATED BEFC
WORK COMMENCES.

ANY SKIN CONTAMINATION MUST BE TREATED WITH
HYDROFLUORIC ACID BURN JELLY AS SOON AS POSSIBLE
AND MEDICAL ADVICE SOUGHT.

PX 24 (ARDROX 3691) INHIBITING FLUID VAPOUR HAZARD.

OWING TO A POSSIBLE HEALTH HAZARD, CARE SHOULD BE
TAKEN NOT TO INHALE PX24 INHIBITING FLUID VAPOUR,
OR EQUIVALENT WHEN INHIBITING GAS GENERATORS.
THIS COULD OCCUR WHEN A GAS GENERATOR IS AT REST
OR ON BARRING BUT IT IS OF PARTICULAR CONCERN WHEN
USING AEROSOLS IN A CONFINED SPACE. WHEN INHIBITING
WITH PX24 INHIBITING FLUID, UNDER THESE CONDITIONS
A DRY GAUZE FACE AND NOSE MASK SHOULD BE WORN AS
A PRECAUTIONARY MEASURE. A FINE MIST OF PX24
INHIBITING FLUID OR EQUIVALENT IN THE ATMOSPHERE
COULD BE READILY IGNITED (FLASH POINT 41 DEG C (110
DEG F) (MINIMUM) OPEN CUP), THEREFORE ALL SOURCES
OF IGNITION IN THE PROXIMITY SHOULD BE
EXTINGUISHED BEFORE INHIBITING IS CARRIED OUT.

SYNTHETIC LUBRICATING OIL HAZARD

THE SYNTHETIC OIL USED IN THIS ENGINE CONTAINS
ADDITIVES WHICH, AFTER PROLONGED SKIN CONTACT
CAN BE TOXIC THROUGH ABSORPTION. PERSONAL
PROTECTIVE EQUIPMENT IS TO BE USED TO MINIMISE
CONTACT. ANY OIL SPILT SHOULD BE CONTAINED/WIPED
AND DISPOSED OF IN AN APPROVED MANNER.

LUBRICATING OIL TEMPERATURE AND PRESSURE

WHEN THE GAS GENERATOR SYSTEM IS OPERATING, THE
OIL REACHES HIGH TEMPERATURE AND PRESSURE.
THEREFORE THE LUBRICATING AND HYDRAULIC SYSTEM
MUST BE SHUT DOWN AND THE TEMPERATURE AND
PRESSURE BE ALLOWED TO DECAY BEFORE ANY WORK IS
DONE ON ANY PART OF THE OIL SYSTEM.

IN OPERATION THE OIL PRESSURE IS CONTAINED WITHIN

THE SYSTEM. THE RISK OF A LEAK, HOWEVER SLIGHT
COULD RELEASE HOT OIL ‘AT HIGH PRESSURE.

VOLUME 1
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WARNING 7

WARNING 8

WARNING 9
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IT IS THEREFORE RECOMMENDED THAT PER
MAINTAIN A SAFE DISTANCE FROM THE GAS GEN

PERSONNEL MUST NOT STAND OR APPLY ANY UNDUE

LOAD TO THE OIL SYSTEM PIPEWORK WHEN CARRYING".

OUT MAINTENANCE AS THIS COULD CAUSE LEAKAGE.  *
SAFE LIFTING OF COMPONENTS

APPROPRIATE LIFTING EQUIPMENT MUST BE USED FOR ALL
HEAVY ITEMS.

SITE REGULATIONS

BEFORE WORKING ON ANY PART OF THE GENERATING SET,
PERSONNEL MUST ENSURE THAT ALL CURRENT SITE
REGULATIONS ARE COMPLIED WITH. PERSONNEL MUST
ALSO OBTAIN PERMISSION FROM THE ENGINEER IN
CHARGE BEFORE ENTERING ANY OF THE EQUIPMENT
ENCLOSURES.

ELECTRICAL SYSTEM ISOLATION

PRIOR TO ANY ELECTRICAL MAINTENANCE (EG CHANGING
LIGHT BULBS) WITHIN THE GAS GENERATOR PACKAGEIT IS
IMPERATIVE THAT THE APPROPRIATE FUSES ARE REMOVED
OR THE APPROPRIATE SYSTEM SWITCHED OFF AT THE
CONTROL PANEL, THEREBY ISOLATING THE ELECTRICAL
SYSTEM WHICH REQUIRES MAINTENANCE.

PERSONNEL ENTRY INTO GAS GENERATOR ENCLOSURE/
TURBINE HALL

A FAILURE OF THE GAS GENERATOR, PRIMARILY WHEN
STARTING, OR WHEN OPERATING AT L.LOAD, MAY NOT BE
CONTAINED IN THE GAS GENERATOR CASINGS. THERE IS A
RISK OF INJURY OR POSSIBLY DEATH TO PERSONNEL
ENTERING THE GAS GENERATOR ENCLOSURE/TURBINE
HALL WHILE THE GAS GENERATOR IS OPERATING. IT IS
RECOMMENDED THAT PERSONNEL DO NOT ENTER THE GAS
GENERATOR ENCLOSURE/TURBINE HALL WHEN THE GAS
GENERATOR IS RUNNING.

PERSONNEL WHC DO GO INTO THE GAS GENERATOR
ENCLOSURE/TURBINE HALL MUST ONLY DO SO WHEN:-

(A) THE GAS GENERATOR IS NOT RUNNING

WARNINGS
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(B) THE GAS GENERATOR IS AT STABLE IDLE

IN ADDITION IT IS RECOMMENDED THAT PERSONNEL DO~
NOT GO INTO THE GAS GENERATOR ENCLOSURE/TURBINE® -
HALL WHEN:- ke

(1) FAULT FINDING PROCEDURES ARE REQUIRED. e

(2) ALARMS OR TRIPS HAVE OPERATED WHICH INDICATE A
DANGER IN THE ENCLOSURE/TURBINE HALL.

(3) IT IS THOUGHT THE INTEGRITY OF THE GAS GENERATOR
IS SUSPECT

IF IT IS NECESSARY TO GO INTO THE GAS GENERATOR
ENCLOSURE/TURBINE HALL WHILE THE GAS GENERATOR
IS OPERATING, THE PROCEDURES THAT FOLLOW MUST BE
OBEYED.

(1) SUITABLE EAR PROTECTION/PPE MUST BE WORN.

(2) A “PERMIT TO WORK’ SYSTEM MUST BE INSTALLED AND
USED.

WARNING 10PERSONNEL ENTRY INTO AIR INTAKE PLENUM

PERSONNEL ARE NOT TO ENTER THE AIR INTAKE PLENUM
AREA WHILST THE GAS GENERATOR IS RUNNING.

WARNING 11PERSONNEL ENTRY INTO GAS GENERATOR ENCLOSURE/
TURBINE HALL DURING STARTER MOTOR OPERATION

NO PERSONNEL ARE TO BE ALLOWED INTO THE GAS
GENERATOR ENCLOSURE/TURBINE HALL DURING STARTER
MOTOR OPERATION.

WARNINGS
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WARNING 12REMOVING MCD’S WHILE RUNNING

GENERATOR RUNNING IS DISCONTINUED.

MCD’S SHOULD ONLY BE REMOVED WITH THE
GENERATOR SHUT DOWN AND OPERATIVES WEA
APPROPRIATE PROTECTIVE CLOTHING.

NOTE  Quantitive Debris Monitors (QDM’s) which electronically
‘count’ debris particles, are available for RB211 gas
generators. Use of QDM’s precludes the need for manual
removal of MCD’s. Rolls-Royce Power Engineering plc
will supply details of these units on request.

WARNING 13TIME EXPIRED COMPONENTS

ROLLS-ROYCE POWER ENGINEERING plc (RRPEplc) ARE
CONCERNED WITH THE GROWING TRADE IN LIFE EXPIRED
COMPONENTS AND COMPONENTS MANUFACTURED
WITHOUT RRPEplc APPROVAL. THE MANUFACTURE OF
COMPONENTS BY SUPPLIERS APPROVED BY RRPEplc IS
SUBJECT TO RRPEplc QUALITY ASSURANCE CONTROLS TO
ENSURE THAT COMPONENTS SOLD TO THE CUSTOMER
MEET THE RRPEplc SPECIFICATION. THE ORIGINAL DESIGN
OF THE COMPONENT WILL HAVE BEEN BASED ON YEARS OF
OPERATING EXPERIENCE OF THE GAS GENERATORS, THE
USE OF APPROPRIATE MATERIALS AND THE REQUIREMENT
FOR SAFE OPERATION.

COMPONENTS MANUFACTURED WITHOUT RRPEplc
APPROVAL MAY BE INFERIOR IN QUALITY TO THAT OF THE
ORIGINAL. EXTERNAL APPEARANCE MAY BE SIMILAR BUT
METALLURGICAL DIFFERENCES AND CONSEQUENT LIFE,
MAY NOT BE TO THE RRPEplc DESIGN INTENT. IT IS NOT
POSSIBLE TO PREDICT LIVES FOR THESE COMPONENTS BUT
A CONSIDERABLE REDUCTION COMPARED TO GENUINE
PARTS COULD BE EXPECTED.

THE USE OF THESE COMPONENTS, COULD RESULT IN
SUBSTANTIAL REPAIR COST AFTER PREMATURE FAILURE,
OR THE POSSIBILITY OF SERIOUS INJURY OR EVEN LOSS OF
LIFE OF OPERATING PERSONNEL.

A SIMILAR SITUATION EXISTS WITH THE REUSE OF LIFE
EXPIRED COMPONENTS SUCH AS TURBINE AND
COMPRESSOR BLADES AND DISCS WHEREAS RRPEplc

WARNINGS
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APPROVED REPAIR FACILITIES HAVE PROCEDURES..
PLACE COVERING LIFE EXPIRED COMPONENTS. I
SUSPECTED THAT CERTAIN NON APPROVED REPAIRE 1
POSSIBLY UNWITTINGLY, HAVE BEEN RETURNING THESE

COMPONENTS, COSMETICALLY REFURBISHED TO AN
UNSUSPECTING MARKET. ;

RRPEple ACCEPTS NO RESPONSIBILITY FOR ANY FAILURE
OR DAMAGE DUE TO FITMENT OF LIFE EXPIRED
COMPONENTS OR COMPONENTS OBTAINED FROM A NON
RRPEplc APPROVED SOURCE.

IN ORDER TO PROTECT AGAINST THE POSSIBLE USE OF LIFE
EXPIRED OR NON-RRPEplc APPROVED COMPONENTS, THE
OPERATOR CAN:-

(1) ENSURE THAT ALL GAS GENERATORS AND POWER
TURBINES ARE SERVICED, REPAIRED AND OVERHAULED BY
RRPEplc APPROVED PERSONNEL AND REPAIR FACILITIES.

(2) ENSURE THAT WHERE NEW OR REPLACEMENT
COMPONENTS ARE FITTED, THEY ARE GENUINE RRPEplc
PARTS AND THAT THEY ALL CARRY RRPEplc PART NUMBERS
IN LOCATIONS AND IN THE MANNER AS PRESCRIBED BY
RRPEplc (INFORMATION ON THIS WILL BE SUPPLIED TO
RECOGNISED OWNER/OPERATORS.

(3) INSTRUCT THE OVERHAUL BASE TO DEFACE ANY LIFE
EXPIRED COMPONENTS IN SUCH A WAY AS TO MAKE
COSMETIC REFURBISHMENT IMPOSSIBLE, EG ANOTCH CUT
OR GROUND INTO THE LEADING EDGE OF A BLADE
AEROFOIL.

WARNINGS
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IN-SERVICE INSPECTION REQUIREMENTS Issued 10/3/96
COBERRA 6000 GENERATOR SET

Page 1 0f 8

1.0 SCOPE:

1.1 This standard provides a general guideline to in-service maintenance requirements for the Rolts-Royce
Energy Systems, Inc, (RRESI} COBERRA 6000 package driving a generator set.

1.2 Periodic and elapsed operating hour checks/inspections for all subsysterns are defined.

1.3 Recommendad maintenance actions are listed for gas generator, power turbine, gearbox, generator sat, and
pertinent subsystems. :

1.4 Inspection Date Record form and Mainienance task checkoff sheets are provided for the units listed in para.
1.3, These forms are available on the PC network under: g:\cu00\orms\te54-5.

2.0 PURPOSE:

2.1 To document in-service inspection requirements for standard maintenance records and Aftermarket Field
Service applications.

3.0 APPLICABLE DOCUMENTS AND SPECIFICATIONS:

3.1 Job-specific drawings with Bills of Material.

3.2 Job-specific maintenance manuals.

3.2.1 Detailed procedures may be found in appropriate manufacturer's maintenance maﬁua[s.
4.0 REQUIREMENTS:

4.1 Maintenance checkoff sheets per paragraph 1.4.

4.2 Maintenance, measurement, and cleaning tools as required.

5.0 STATEMENT OF WORK:

5.1 Conduct daily and weekly, and elapsed operating hour inspecfions.

5.1.1 For mainienance actions over 100K operating hours, contact the OEM for instructions based upon actions
taken at 100K hours. For the power turbine, a visual inspection should be conducted at 125K hours and a rotor

removal inspection (similar to 100K hour inspection) conducted at 150K hours assuming nc part repiacements at
100K hours.

5.1.2 Elapsed operating hours are established using “Base Ratihgs." A unit operated at "Peak Ratings™ will
reduce the elapsed hours for inspection by four (4) times.

5.2 Fill in and initial Inspection Data Record form.

5.3 For inspection checkoff requiraments by elapsed operating hours, refer to the COBERRA 6000 Generator Set
Maintenance Sheets.

— — e —————— e —
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5.3.1 Use forms per paragraph 1.4. Comment as reguired for permanent record and initial inspection Checkoff

Sheets.

PERIODIC INSPECTION LIST

TASK

DAILY

WEEKLY
(ANY
SHUTDOWN)

Check all temperature controlier(s) maintain proper system operating termperature(s).

Check all pressure controlier(s) maintain proper sysiem operating pressure(s).

inspect all relief valves for leakage during operation.

Inspect alf systems for leaks.

Check all vaive packing for leaks.

Check all operating fluid levels. Maintain proper operating level.

ﬂlnspect all operating parameters for normal operation.

M| Xy XXX X} X

"Check starter seftings and filters.

"lnspect alt L/O relief valves for security.

"Inspect all L/O cooler(s) for leaks and cleanliness. Check motor security.

|Inspect ail L/O cooler(s) fan blades for nicks, cracks, bent blades and security.

Inspect AC/DC prefpost L/C pump and motor. Megger motor and record readings.

Inspect L/O system strainer for foreign material. Change if required.

Inspect fuel vent valve and shutof valve.

inspect fuel system strainer.

Check fuel control assembly for secureness and cleaniiness.

Check fuel supply pressure regulator(s} for proper operation.

Check GG magnetic chip detectors.

Check all hoses for condition and leaks.

Check all air inlet systems for cleanliness and obstruction of filters. Change if required.

inspect all pipin_g_ and fittings for leaks.

M XXX X[ XXX XXX XXX
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OPERATING HOUR INSPECTION LIST

RB211 Gas Generator
TASK

ELAPSED OPERATING HOURS

4K

8K

12K | 18K

20K

25K

"Chack the Quantitative Debris Monitor,

“Check external pipework and electrical leads for security of locking devices,
wear, cracks, dents, distortion and air or exhaust leaks.

>

Check the Alr intake Flare, V.1.G.s, and visibie compressor blades for

- {dir/damage.

>

Carry out an acidity test on the Lubrication Qil.

inspect and clean H.P.3 air filter.

The Blow Off Valve {B8.0.V.) Control Sclenoid fo be inspected and cleaned.

Check V.1.G.V. operating mechanism for freedom of movement.

Check seftings on Alrflow Control System.

“Renew Ignitor Plugs and check for discharge.

||Check that the Flexible Joint Seal is secure.

(If Hydraulic Starter is fitted).

Remove Hydraulic Starter Motor/Gearbox drain piug and examine for debris,

Eal e Rl ol BaS Kol Bal Ra

liFit new fust filter if Dual Fuel unit.

o

Check all Drain Valves.

>

Check the L.O.C. Flow Mater

Inspect Gas Generator internally using a Boroscope.

AClsan Scavenge Baskets fitted to L2, L3, and L4 Scavenge lines.

Carry out Insulation and D.C. resistance checks on engine mounted
electrical components., :

IFuncﬁonally check the Vibration Detection System.

IlCheck the calibration of Magnetic Defection System (Q.D.M).

HFuncﬁonal}y check fuel system.

ﬂRemcwe Gas Generator for hot end refurbishment.

INOTE: The RB211 Gas Generator Tasks were generally revised.

THIS BOCUMENT AND THE CONFIDENTIAL TRADE GECRET INFORMATION ON IT ARE THE PROPERTY OF ROLLS-ROYCE ENERGY SYSTEMS INC. POSSESSION DOES NOT
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OPERATING HOUR INSPECTION LIST
ELAPSED OPERATING HOURS
Power Turbine
500 2K 4K BK 24K | 32K ] 48K | 80K
TASK - -
50K | 100K
Take L/O sample for analysis, X
On 'startup. perform vibration analysis. X
$Check unit foundation bolts/nuts and general condition. X
Conducl the seal air system static check. X
Check alignment. X
Inspect main drive coupling. X
Check blade tip clearance. X
uBorescope_inspecﬁon. X
Evaluate vibration data. Remove and inspect bearings if b4
necessary.
"fnspect seal alr system. X
Remove and inspect bearings if not previously done. X
Replace as necessary.
Visually mspect vibration probes. Replate as necessary. X
Visually inspect speed pickups. Replace as necessary. X
* Remove turbine rotor for complete inspection. L 2

“ NOTES:

1 For COBERRA 6X&1 Packages substitute the starred task with the following:

Remove duct (D) 2™ turbine (T} modules for complete inspection at every 48K - 50K elapsed operating

hours.

2 For all other Power Turbine models, including the RT56 and RT62 Power Turbines, task should be

carried out at every 80K - 100K elapsed operating hours.,

"THIS DOCUMENT AND THE CONFIDENTIAL TRADE SECRET INFORMATION ON 1T ARE THE PROPERTY OF ROLLS-ROYCE ENERGY STSTEMS INC, FOSSESSIOR DOEE NOT
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OPERATING HOUR INSPECTION LIST
ELAPSED OPERATING HOURS
Gearbox
4K K 24K | 32K | 48K | 80K
TASK 500 { 2K 8 8 0
50K { 100K
On startup, perform vibration analysis. X
Check unit foundation bolts/nuts and generat condition. X
ficheck gear contact pattemn. X
Evaluate vibration data. Remove and inspect bearings if X
necessary.
“I’erform major overhaul. X
Review with Manufacturer for recommendations for full X
inspection, overhaul or renewal. Expect to remove the gear.

DPERATING HOUR INSPECTION LIST

ELAPSED OPERATING HOURS
Generator
500 2K 4K 8K | 24K | 32K | 48K | 80K
TASK - -
50K | 100K
Check insulation resistance of rotor windings. X
{{Check exciter dicdes for damage. : X
|On startup, perform vibration analysis. X
Check all piping and fittings for tightness. X
Check beaning oil seals for leaks. X
Check air inlet seals and ensure no oil is penetrating into the X
pgenerator.
Check cooling system and ensure no iiquids are carrying X
over into the generator,
Check generator heaters for proper operation. X
Check shaft earthing bushing. X
Priar to shutdown - conduct performance analysis. X
Check alignment. X

e ————— e ———— — e — e
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ELAPSED CPERATING HOURS
Generator .
. 500 2K 4K | 8K | 24K | 32K | 48K | BOK
TASK - -
50K | 100K
Evaluate vibration data. Remove and inspect bearings if X
necessary.
IlCheck the air gap pressure at the intermediate seal. X
Illnspect and remove excess deposits of oil and dust from X
istator and winding,
Remove and inspect bearings if not previously done. X
Replace as necessary.
Visually inspect vibration probes. Replace as necessary. X
Review with Manufacturer for recommendations for full X
inspection, overhaul or renewal.
OPERATING HOUR INSPECTION LIST
Control System ELAPSED OPERATING HOURS
TASK 500 2K aK BK | 24K | 32K
Check battery/JPS condition. X
Check the fuel control system. X
Check the speed monitors (if applicabie). X
Check the overspeed {simulate). X
Elactrically check the proximeter probes and vibration monitoring system. X
inspect for loose connections in the panel or junction boxes. X
Clean and inspect the panel air filters. X
Check all indicator lights. X
iCalibrate and test the annunciator system. X
Check and calibrate all Unit Control Panel cards. ) X
Perform complete system overview. ' X

THIS DOCUMENT AND THE CONFIPENTIAL TRADE SECRET INFORMATION ON IT ARE THE PROFERTY DF ROLLS-ROYCE ENERGY SYSTEMS INC. FOSSESSICN DOES ROT
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ENERGY SYSTEMS INC. THIS DOCUMENT IS TO BE RETURNED TO ROLLS-ROYCE ENERGY SYSTEMS INC. UPON ITS REQUEST OR COMPLETION OF AUTHORIZED LISE.



Rolis-Royce Energy Systems Inc. TC-54-5
- Mount Vernon, Ohic
Rolis-Royc Revision | 4
ENGINEERING STANDARD Rev. Date | 06/14/01

IN-SERVICE INSPECTION REQUIREMENTS issued 10/3/96
COBERRA 6000 GENERATOR SET
Page7 of 8

OPERATING HOUR INSPECTION LIST

Systems ELAPSED OPERATING HOURS

TASK 500 2K 1 4K BK | 24K | 32K

Check all air filters for damage and proper fit to the support frame. X

Ensure that all conduit runs and junction boxes are drained of water and are X
corrosion free.

ﬂEnsure all grounding straps are properly connecied and are corrosion free. - X

Lubricate all door hinges and limit swiich arms as required to ensure free X
movement.

Check the inlet systems for degradation and moisture buildup.

Check all joints on the inlet systems for evidence of air or dust leakage.

Check ali indicator lights.
!Check funciion of all fire shutters.

HKExX|Xjx]|x

Check operation of fire and gas detection system. Ensure cylinder heads
removed from extinquishent.

Iigspect and lubricate (as required) all motors and valves.

Check all motors with meggers.

Check all systems hoses and fittings for degradation and fightness.
Check starter system filters/strainers.
Before and after shutdown, check starter sysiem seftings.

ACheck calibration of the GG L/O temperature conirol valve,

Check calibration of the main L/O temperature canirol valve.

Check the coolers for fouling.
Check all level controllers.

Check position of all control valves.

Ciean the interior of the enclosure(s).

inspect the enclosure for leakage.

HAMK PR PR IXIHK [ XX XXX XX

inspect the exhaust thermal insulation for damage, burning, ¢il soaking and
general overall condition.

Change or clean all filkers, prefillers and strainers regardiess of » P reading. X

Check and calibrate all temperature gauges. X

A — Y ST e ———————— T —— -
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Systems ELAPSED OPERATING HOURS
TASK 500 | 2K 4K BK | 24K { 32K
I|Check and calibrate all pressure gauges. - X
HCheck all pressure switch setfings. X
"Check gll temperature switch settings. X
"Chéck function of alff pressure and temperature transmitters. X
{check condition of all solenoids. X
"ﬂack and calibrate all switch gear settings and MCC settings. X
“Check the temperature, amperage, speed and resistance of all motors. X
|Check all relief valve settings. X
"Perforrn complete system overview. ‘ X
lloverhaul ail systems. X

RIS DOCUMENT ANO THE CORFIDENTIAL TRADE SECRET INFORMATION ON i ARE THE PROPERTY OF ROLLS-ROYCE ENERGY SYSTEMS INC. POSSESSION DOES NOT
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PROVINCIADE TIERRA DEL FUEGO,
ANTARTIDA E ISLAS DEL ATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

DEPARTAMENTO GENERACION

TURBOGRUPOS TG-5y TG-6

Potencia: 2 x 6540 Kw (8770 Hp)

Combustible: Dual (Gas Natural y Gasoil)

Generador de gases: EGT Tornado
Numero de serie: RT213y RT212

Turbina de Potencia: EGT Tornado

Numero de serie: RT211y RT212
Generador: ALSTOM
Numero de serie: L41210001 y L41210002

LAS ISLAS MALVINAS, GEORGIAS Y SANDWICH DEL SUR SON Y SERAN ARGENTINAS

Lasserre N"218B - (V9410DGF) Ushuaia - Tierra del Fuego - TE/FAX: (02901) 422-291/295 421-725/269
e-mail: dpe-tdf@speeady.com.ar

http:/iwww.dpe.com.ar
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jlntroductlon :

TURBINE

References m the ioilowmg textare to Diagram RTSA in. Section 8 unless othérwf

Stated : : -': : : : Rt

The turblne |s constructed in two main sections, . the Gas Generator and the Power

'Turbme The gas generator section comprises the air inlet casing, compressor stator
‘casing, gas generator rotor, centre casing, combustion system, compressor turbine
;stator and compressor turbine rotor assemblies, together with their related details.

iThe power turbme section comprises the power turbme stator, exhaust collector and

power turbme rotor assembly, from which the drwe is transmltted to the driven ma-

chinery.

:AII‘ Inlet Casmg

The atr mlet casmg assembly compnses an external casmg approximately rectangu-

'front bearmg housmg This casing is called the Beanng Support Housing and is de-

s:gned and shaped to provide a smooth and unmterrupted path to the gas generator

_for lncommg air.”
‘The. extemal casing is manufactured in three parts and is bolted together along the

vertical and horizontal machined faces. The open end of the casing terminates in a

-rectanguiar machmed fiange, to Whlch |s bolted. the air inlet ducting.

Bearmg Support Member

- The beanng ‘support member i is manufactured in two halves, which are machined,
_-dowelled and boited together along their harizontal flanges. Eight radially disposed
_support vanes jom the forward and rear faces.The support vanes are aerodynami-

cally shaped and positioned so that they offer the minimum resistance to air fiow.

. Sermetel’ corrosmn res:stant coating is applied for protection.

'in!et Bearmg Housing Assembly

'The inlet beartng housing is flanged atits forward end and secured by setscrews to
“the front flange of the bearing support member. ltis spht horizontally, and machinedto
_accept the thin wall white meta! journal bearing-and the forward and reverse thrust
| _beanngs Lubrication is provided via pipes to the journal and thrust bearings through
“drilied ollways and air is piped to internal passageways to pressu rise the labyrinth

seal, preventmg oil from the bearing passing into the.gas generator. A fairing covers

| the housmg whlch smooths the passage of air ;nto the gas generator.

Cornpressor Stator Casing -

: Thes_tat_or_ casing is split horizontally, and also mldway along its length, to permit the
- inspection-of the frontend of the compressor with the minimum of dismantling. The
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casing is protected with ‘Sermetel’ corrosion resistant coating. It has machined
“flanges ateither end, is bolted at its forward face to the bearing support member, and &, *
~the rear end is spigotted and bolted to the centre casing. -

‘The first five rows of infet guide vanes are adjustable for ease of control, the remain-
ing eleven stages of stator vanes, and one stage of exit gmde vanes being retained by
_dovetall roots.

'_T-h-e;fron_t_and. rea_r:sections of the stator casing, where :they are bolted together atthe
vertical joint, form an annulus from which air is bled for pressurising the labyrinth
-seals for both the compressor and power turbines.

The ple up probe forthe gas generator speed indication ls mounted onthe casing of
the auxiliary gearbox

6. Gas _Gene_rator'-Rotar Assembly _
The gas generator rotor assembly is made up of a fifteen stage compressor rotor and

‘atwastage compressor turbine, with their relative seals on a common shaft. The inlet
stl.ib 'shaft ﬂtted to the forward end of the rotor assembly, is machined o form a seat

The rotor btades whlch are located in circumferential dovetajl grooves, are sand-
‘wiched betweern the inlet stub shatft, fourteen rotor discs; and the intermediate shaft.
jThe number of blades in each of the fifteen stages are as follows:

Stage number 1 - 19 blades, stage 2 - 27 blades, stages 3 and 4 - 37
‘blades, stages 5, 6 and 7 - 49 blades, stages 8,9 and 10 - 59 blades and
. -stages 1110 15 inclusive - 63 blades. _
“To prevent the blades from moving circumferentially in their grooves, four equally
‘spaced blades in each stage are located by means of dowets inserted between the
“rotor dISCS on assembiy

-The fourteen rotor discs are clamped between the inlet stub shatt and the intermedi-

“ate'shaft. A throughbolt inserted from the intermediate. shaft end is screwed into the
inlet stub shaft and when tightened to the required torque setting, ensures a rigid as-
sembly.

The first five stages of compressor blades are protected with ‘Sermetel’ corrosionre-
sistant coat:ng

The inner member of the compressor turbine stub shaft fabyrinth seal, the centre
"bearing journat and the inner member of the centre housing. Iabyrinth seal are inte—

the form of a: ‘H:rth Couplmg itis splgotted and bolted to the rear face of the inter-
medlate shatt. - -

The wo- stage axnai flow compressor turbine is directly coupled to the gas generator
rotor stub shaft and features air cooled blading in the first stage rotor and stator to

Page 20f5 _:
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reduce metat temperature to conservative levels, ensurrng long life. In addr 1
‘Sermetel” coatmg is usedon the first stage compressor turbine stator and rotor blaﬁ-_
ing. Ports are incorporated to permit borescope examination of the blades. ¢

The compressor turbine rotor consists of two discs which are accurately located rei
tive to the stub shaft and each other by means of ‘Hirth Couplings’ machined on their™
faces and secured by a wslsted throughboit '

means of extended firtree type roots. The blades are retamed in their slots by sealing
plates which are in turn held in position by locking strips. In order to provide a greater
contact area, the slots are machined in the disc at an angle of twenty five degrees.
Both rotor discs, where their toothed faces meet are reduced in diameter and ma-

chmed to form the inner member of the shroud seal.

Centre Casmg and Compressor Turbine Bearmg Support

The cylindrical centre pressure casing is split vertically to permit easy access to the
flame tub'es and'transition ducts without disturbing eith’e‘r the gas generator or com-

The_p_ressu re casing backplate is mounted between. the rear of the compressor stator

and the bearing support. This directs the compressed air supply to the flame tubes,
and provsdes the mounting for the erght fuel burners. Access is provided for bore-

The bearmg housmg is also cyhndncal in destgn and spht horizontaily, Top and bottom
sactions house the top and bottom halves of the compressor turbine journal bearing
msert and labynnth seals.

Four equ:dlstant support arms ensure rigidity and alignment under all conditions.
Theee of the support arms are internally drilled, providing respectively a buffer air

inlet, secondary air breather, and oil supply to the central journal bearing.

Two verttcat but offset drillings accommodate, at the’ top. a primary breather outlet
pipe and at the bottom, an oil drain pipe. Internal passageways are provided for bear-
ing lubrication. and labyrinth seal pressurising air.

The complete assembly is located between the rear of the compressor stator and
front face of the compressor turbine stator, andis protected by a ‘Sermetel’ corrosion

j resustant coatmg

' Combustlon System

“The combustion system employs eight tubular flame tubes symmetrically positioned

‘ina cyllndncal pressure chamber; they are of the reverse flow type equally spaced on

the forward face of the pressure casing and parallel to the axis of the turbine. Two of

' the fiame tubes:have igniter ports and all are interconnected by cross-light tubing to

_ snmptrfy ignmon Two self contained high energy ignition systems are provided.

The flame tubes are so disposed in the centre pressure casing that air from the gas
generator flows to the head of each flame tube. A bracket atthe frontend of the flame
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;.tube_'i_s dritied and bpited to the pressiire casing Back plate, @nd the rear end is se-
-curedin the centre casing by support rings. The end of the flame tube protrudes into
the transition duct which directs the hot gas flow to the compressor turbine stator,

Mounted an the front flange of the flame tube is the swirler, which imparts a rapid

- . swirling miotion to the incoming dir te ensure a thorough integration of air and fuel. A

.- duplex burner bolted to the pressure casing back plate provides either gas or liguid

.. fueifor combustion, and Is readily acoessible for remaval and cleaning. A series of
. Zholes in the fiarme tube permiltthe eniry of airfor ¢aoling and stabilization of the flame.

: g!nterduc! : '
The interduct casing joins the gas gensrator séction of the turbine to the power tur-

bine section. The outer lagged casing is dowelled and bolted at its forward end to the
second stage compressor turbine stator'and at the rear end, miounted in the same
manner to the.power turbine outer casing. The interduct casing houses a double
cone of heat resisting steel, the gases Ppassing between the walls of the double cone
being directed from the compresser turbine outlet to the power turbine intet.

- The twin shaft turbine incorporates an inner intarduct dome which is dowelled and
: _.bolted to the front face of the power turbine first stage stator.

0.

+F Power Turblne Stators L

;The two stage power turbine stator assemblies gre bunit from’ segments each with
- four blades for the first stage and three blades for the second stage. The stators are
- . rcarrigd in full rings attached to the power turbiine support: struc:ure to maintain con-
. centricity of rotor and stator. .

. The first:stage stator assembly consists of fifieen segments farming an outer ring,
- each segment holding four Blades, around an inner digphragm: The outér ring forms

the rotor shroud and the.ihner ends of each segment:are grooved and secured to the
periphery of the diaphragm by stator ping, locked in position by retaining strips. Seal-

.1 ing strips between segments are held in position by countersunk head rivets. The
“cenfre of the diaphragm.is blanked off by a disc calied:a shroud shield.

The second stage stator assembly has the same construction as the first stage but
consists' of nineteen segments each containing three stator blades.

Power Turbine Rotor

‘The power turbine rotor assembly consists of two rotor discs atiached to 2 commen

shaft. Accurate location isensured by means of Hirth Cou_p_hng_s machined on the rear

. face of the first stage disc, front and rear faces of the secend stage disc, and the end
. face ofthe output shaft. Both-discs are reduced.in diameter at their mating faces and
" - mathined to form the innes member of the poiwer turbing shroud seal.

- Each 'of the two rotor discs carries seventy three blades which are retained in firtree

roots.and held in position by peening both sides of the disc. Unlike the compressor

- turblne biades they are upshrouded and the slots are machined paraitei fo the axis of
the. shaft -
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13.

Power Turbme Diffuser and Support

The supp:c__)_rt structure is in the form of two machined rings with eight radial support
‘arms to provide a rigid mounting for the power turbine bearing housing assembly. To
preventheat radiation, both the external casing of the duct and area surrounding the
_beanng support member are heavily lagged.

The bearmg housing is manufactured in two sections - atop and bottom half. The two

halves-are dowelled and bolted together to form a cylindrical housing which is flange
mounted to the front of the support member. it is drilled internally to provide oilways,
and machined to accept the outer members of the labyrinth seal, the front and rear
:icj)utnal bearings, the thrust bearing assembly, and the oil sealing ring.

gFrame a

Theframe, or underbase carries the turbine and auxlhary gearbox. The driven equip-

ment and main gearbox (where fitted) are mounted on a separate underbase at the

exhaust end of the turbine. Both underbases are bolted together and have adjust-

ment screws to assistin obtaining the correct alignment atsite. The auxiliary gearbox

is mounted on the underbase at the airintake end of the. turbine and on some applica-

tions this unit drives the main lubricating oil pump and liquid fuel pump. Power take off

positions are also available for optional pumps if requzred The lubricating oil tank is
secured within the underbase..

-Prov:smn is madle for fitting vertically mounted AC and 8] motor driven lubricating oil

pumps-on the tank top to suit particular requirements.

Thefront support is pad mounted at the forward end of. the turbine; itisinthe formofa
' double trunnion thus permitting free axial expansion or.contraction which takes place

due to changes intemperature. The rear turbine support is taken from the centre line

of the power | turbine casing via bosses which locate in the cradle of the rear support,

mounted on pads at the rear end of the underbase.

3 Dramp:pe assembhes carry oil back to the tank from the gas generator rotor front
: beanng centre bearing, and power turbine bearing assemblies.
Four hftmg extensions are supplied with each turbine, These are bolted to the under-

base, and the ehains used in lifting, fit round the extensions, which are used only dur-
E mg :nmal mstallat;on on site, or subsequent turbtne/underbase re-siting.
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SINGLE SHAFT ENGINE DATA -

Gas: T_emjpéra.tur._e: Safety Device

- High Temperature Max Warning See data plate
. High Temperature Max Shutdown  See data plate
_ _ - Engine Hot . See Section RT-6G58
Interduct - - Deviation Warning
: (One or more non-adj. T/C's} ~ Dependent on T.Max
- Interduct. . : - Deviation Shutdown . See Section RT-6G3B
: R (Adjacent T/C's) EEEAE
Speed .
Compressor . - Atnormal rating 11,053 rpm approx.
Turbine R ' .
Power Turbine = = 11,653 rpm
Qutput Shaft - - ' 1,50C rpm
Overspeed - Shutdown - 10.0% above rated
S - speed
Droop. . © & Noload to full load _ Set nominally to 4% +

Ef4% of rated speed

Turbine Vibration

Warning Level = . 65 m (2.6 MIL)
Shutdown Level 90 m (3.5 MIL)
NOTE: If warning level is exceeded regularly during steady running it should

be investigated. The shutdown level prevents continuous operation at
‘levels that could lead to long term damage to bearings.

Lubricating Oil - :

Normal Operating Pressure o 2.06 bar (30 Ibfin2)
Safety Devices Pressure Switch Settings:-
‘Main Rail Pressure low - Warning (PS.3) 1.72 bar (25 Ib/in?)
Main Rail Pressure low - Shutdown (PS.1) 1.38 bar (20 Ib/in?)
. Hot:bearing Pressure low = - Warning {(PS$.19) 1.72 bar (25 Ib/in?)
~ Hot Bearing Pressure fow -  Shutdown (P3.4) 1.38 bar (20 1b/in?)
Temperature . -  Start Permissive [TS 4] 20°C (68°F)

High Temperature - Warning [TS 1] 66°C (151°F)
High Temperature - Shutdown [T5 2] 74°C (165°F)

Specifications

Lubricating Oil . See recommended specitications, Section RT-5B
Fuel Gas : - . Drynatural gas as agreed by R.G.T.
Distilate Fuel = - To BS5.2869 Class A

- : Other Fuels as agreed by R.G.T.

Page | of 1



“TORNADO POWER UNIT DATA PLATE INSTRUGTIONS

SALES ORDER N°. o

CUSTOMER.

~ EUROPEAN GAS TURBINES

POWER UNIT DATA PLATE SERIAL N°.
MUST BE QUOTED IN ALL CORRESPONDENCE.

GAS GEN. N°. POWER TURBINE N°. RT-
RUNNING TEMPERATURE : — GAS FUEL

MAXIMUM-CONTINUOUS = 102s| °C / 1877 °F
WARNING = 1040| °C / 1904] °F
SHUTDOWN | = 10558| °C / 1831| °F
RUNNING TEMPERATURE : — LIQUID FUEL
MAXIMUMCONTINUOUS = 1023] °C / 1873 °F
WARNING = 103g| °G / 1800  °F
SHUTDOWN = 1053] °C / 1927 °F

SEE CONTRACT DATA PLATE FOR FURTHERDATA -

GEC ALSTHOM.

—COMPILED.
TEST ENGINEER. W%DATE 25-3-73
ENGRAVED & FITTED.

= My

DATE. 26—8-%}




 GAS TURBINE TRAINING NOTES
SR Section 3 = Turbine Compon
lntroductory '

The three basxccemponents of the simple open cycle gas turbine are the compressor, the combus-

 tion system comprising one or more combustion chambers, and the turbine.

The axial flow compressor consists of a rotor drum with rings-of blades mounted around its pe-
riphery. The rotor rotates in a stationary or stator casing carrying circumferential rings of stator
blades, so positioned that they are in the gaps between the rings of rotor blades. Atthe compressor
inlet is a row of stationary blades, inlet guide vanes, which guide the air flow smoothly on to the

first row of rotor blades whilst at the outlet, there is one or more rows of outlet guide vanes which

smooth the air flow and direct it 1o the combustion system with minimum flow disturbance.




through bolts. Each dlsc is grooved so that when the discs are assembled the recesses in the adja::aw
ent faces form a dovetailed housing into which fit the dovetail roots of the rotor biades. The stator
casing has cucumferenual dovetaxled recesses into which fit the roots of the stator biades. The

Air flows ax.ta[ly through the compressor, the rotor blades acce!cranng and slightly increasing
its pressure whilst in the stator blades the velocity of air flow is decreased with a resuiting increase

mpmssure Bladelengﬂldecmsesfmmthecompressormletto the outlet as pressure increases.
A ring of rotor blades followed by a ring of stator blades is defined as one stage of the compressor

anda:ual ﬂowcomm oftwelvetoﬁﬂacnstagesareusedon the Ruston units.

Theaxml'ﬂdﬁéomptésmnsmsuscepnblemmechamca!damagcthan the more robust cen-
trifugal unit and great care must be taken at all times to avoid damage o the biading, the usc of
the correct rotor stands and storage boxes being essential whcnever the rotor is removed from

theengmc
'I‘hcperformanoeofaxxalﬂowcompmsorsfausoﬂ’rapzdly:fthesutfawsofthebiadmgbccome

fouled with dirt from the atmosphere and, at sites where fouling is possible, equipmeat is fitted
to allow the compressor to be cleaned. Gmatcareshouldbemkentoensurethatmaearcnooﬂ

leaks into the air entering the compressor. Although high efficiency inlet air filters are fitted there
will always be a smail quantity of atmospheric dust of smatl particle size that will pass through
these. These particies are normally dry and only a very small proportion deposits on the com-
pressor blading. If, however, the rotor and stator blades are moist with oil, these particles will
adbere and rapidly cause excessive blade fouling and deterioration in engine performance.

In add.mon to supplym’g’ air for the combusuon process, air is ducted ﬁom thc compressor {o cool

ings.

N.B.

Swdentswdlraptdlyappmcmematmthsocomplexacomponentasanaxmlﬂowcompressor
the smooth flow of air through it during acceleration and load changes must be controlied very

carcfully, as conditions known as stall and surge can very easily result if the heat input to the ma-
chine mchmydqmckly

With these: facts in mmd, blow off valves and/or variable incidence guide vanes are fitted.

To appreciate the combustion system it is necessary first to understand some of the basic elements
of combustion and to do this we must consider the fuel itself and the air in which it is burned.
All fuels used in EGT gas turbines, whether liquid or gaseous 'é_zéghydro—carbons, that is, they

aQ
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are compounds-_o_f hydrogen and carbon both of which are combustible elements. Air is basicaily
a mixture of oxygen and nitrogen and the process of combustion is simply the combining of the
hydrogen of the fuel with the oxygen of the air to form water vapour and the carbon of the fuel
with the oxygen of the air to form carbon dioxide. During both these chemical changes heat is

t. ' Whe nsidering combustion from a basic point of view and under the conditions

given.out. When co : :
existing in-a gas_'nn-biﬁe_combustion chamber it can be assumed that the nitrogen passes through

the combustion zone without change.

Next one inust_ cohsidcr the actual flame temperature which, dependent on the fuel and the com-
bustion conditions, is approximately 1500— 1800°C for mixture strengths that can be burned re-
membering that with excessively rich or weak mixtures combustion is impossible.

Thus, in the gas turbine combustion chamber, we must provide azone in which rapid combustion
is possible and then, since the combustion temperatures are above the allowable turbipe blading
temperature, the combustion products must be diluted with air to cool them to give an acceptable
gas temperature at the turbine blading. Each chamber must have a combustion zone in which the
air/fuel ratio is approximately 10 — 20 to 1 followed by a dilution or cooling zone in which the
combustion products are cooled to approximately 800 — 1000°C by the admission of additional
aiz. Thus, the overall air/fuel ratio of a gas turbine is approximately 70— I, i.e. 70lbs of air flows

through the engine for each pound of fuel burnt.




—

Reverse Flow Combustlon Chamber

formmhmﬁoq_qfthcﬁldpassesmmmmmcmbeheadmgh_mesmdvmwhﬂaaddx
tional air entering through the shrouded ports in the swirler assembly provides skin cooling for
the metal casing to protect it from the high combustion products and the heat radiated by the
flame. The swirl given to the air ensures thorough mixing of the air and fuel and gives a region
oflowaxialairvemcityinwhichtoestxblixhasmblcﬂm .

Thedxluuonanrenmd:mughmelaxgepommﬂnﬂnmetubeand, thoroughlymmngwnththe
\ redueesthmrwmpuaturetoalevelaowpmblebytheunbmbhdm

Theﬂameandthe’hotgasesmconmnedmanmmhmrofN‘mmcmatmsnnga].loyamund
the outside of which flows the air from the compressor prior to entering the flame tube. In this
way the inner heat resistant casing is pressure balanced and carries only the heat loads. The air
ﬂowamoundmgtbeﬂnmembecoolsandmeuonchambumwcasmgWMchﬂnnonly

The ﬂbowConlmsﬂon C'hamber
Theconﬁgumnon of the TA with a single side mounted combustion chambernecesutam the use
of an elbow type chamber




The principles of combustion are essentially the same as for the reverse flow chamber, the major
difference being on the manner of introduction and mixing of the dilution air.

For liquid fuels 2 simple pressure jet atomising burner is used, the fuel entering tangentiaily into
atapering swirler chamber and being discharged through the orifice. Air flows over the discharge
face of the burner for cooling and to assist in fuel atomisation. The gas burner simply carries

discharge ports around its periphery.
Cenainurbinessﬂpplied:ﬁusthaveadnalmclcapabﬂity,thatﬁ_is-.opetatingongasasthepﬁmary
fuel, they must be capable of switching to a sccondary or standby liquid fuel shoulid the primary
fuel supply fail. On these units a dual fuel burner is fitted consisting of a standard liquid fuel
burner surrounded by a conicentric gas burner. T

All bumers, but more especially the liquid fuel pressure jet burness, must be handled carefully.
Fuel leaks from a liquid burner head can give rapid fouling of the burner by carbon and complete-
Iy upset the fuel distribution. This can also be upset by a scratch or light score across the burner
face or orifice. ;If'ﬂnspny--pamunofﬂwblmisinmmcnlmalhuspomofmeswiﬂuhead
and flame tabe can result leading to rapid deterioration of the combustion chamber components.
leimphgmlonmgﬁningwﬂlcausecamonMdupwmmmmmmlwddefomﬁon
and with some fuels will almost certainly resuit in combustion chamber corrosion. Dropiets of
Tarbine Rotors - = = S

The third basic clemen tmthccngmcxsthecompmssorandpowermtbmes The turbines derive
their power from the hot gases flowing from the combustion chamber.

The-turbine rotor consists of one or more discs of heat resisting alloy or heat resisting steel carry-
ingamnndmecimmferencebladcsmanufacnnedﬁomheatmisdngauoy. The peripbery of
ﬂwdiscisbtnmhed-_toaoceptt!mmotsofﬂnbladﬁ.thebladﬁ-bqing:ctninedciﬂ:a'byopening
or by locking plates. _



of each row of rotor blades and, as in the case of the amal comprcssor one row of stator and one' b
row of rotor blades is referrcd to an one turbine stage.

Iheunbmcblad&shavethemostarduousdutyofanyunbmcompomt Subjecttoaoonunuous
ﬂowofhghmmpuauuegas,mntamnawdmmmmdmmmeymustbehutmdw-
rosion resistant. Tip clearances must be maintained within close limits, on unshrouded blades

theupsof&nbhdsmtalwvedtommlmlscdamagemcascofblademb

'I'hcnubmmmrsmbuﬂtup&omsepamwmscsmdmbledﬁommecngmewmpmsorled
toboththed:scsand.bycenmﬁxgalacnon,ﬂ:eblademotsforcoohng.

Onlamnngmes ﬂ:euubmebhdeshaveeandedmmmm:mmlsehuteﬂ’ecm The shrouded
bhdesmnsedmﬂwmmhubmof&emcmo&mmgmestmsegmluhge

N



_ SECTION 3

"'EQII_IN:TRODUCTION AND MAH\ITENANCE CONCEPT

EQUIPMENT MAINTENANCE

_ European Gas Turbmes (EGT) eqmpment Some maintenance mforrnauon is provided

in the form of EGT Work Packages. Specific maintenance material for vendor equipment

. _1s prov1ded in Volumes HI and IV of this manual

turbme—powered packages is generally referred to as “on-condition " maintenance, which
ehmmates scheduled overhaul based on operatmg hours. Under the on-condition concept

repalrs under this concept is determined by two hasm factors

A Correcuon of the primary cause of fallure and/or discrepancy and any resultant
secondary damage.

B "Rep_lac_:ement or repair of parts that do not meet established inspection criteria

'-'-deﬁn_ed by Buropean Gas Turbines or vendor technical manuals.

. - On:Site Maintenance = On-site maintenance faﬂs into the categories of Preventive
'malntenance (Scheduled) and Corrective mamtenance (Unscheduled)

AL .Preventlve maintenance mcludes those scheduled mamtenance actions which are

' performed based on operating hours, calendar time, or a combination of operating
- hours, calendar time, and condition momtonng.

" B. Corrective maintenance includes unscheduled miaintenance actions required to

3.14

... ‘cotrect a problem. This could be an equ:pment faxlure or a problem detected by
o 1nspect10n and/or condition monitoring. -

”Momtormg Some of the items monitored durmg operatmn are: gas generator speed,

power: turbine speed, gas generator inlet temperature, turbine compressor exhaust

.+ temperature, exhaust gas temperature, engme and drlven equipment vibration, oil
: pressure and oil temperature. :

3.1.5

'.Mamtenancg Intervais Under the "on- corzdztzcm mamtenance philosophy, scheduled

maintenance actions requiring shutdown can be _accomp_hshed concurrently -at intervais

' Of 2,_000-1‘_101;1;1‘_5 or 3 months and 8,000 hours or =12-:::ntmths.

MAINTENANCE | T 3
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3.1.6

3.1.7

3.1.8

TN

3.1.9

3.1.10

30111

3.1.12

3-2

Boroscope Check The most significant item of these scheduled inspections is a turbine

boroscope check; ‘which provides visual information on the condition of the gas generator
and hot gas path. The turbine, therefore, has incorporated a number of ports specifically

located to facilitate boroscope inspections. It is standard practice to monitor the condition i §

of internal parts and schedule on-condition maintenance mtervals based on boroscope

mspectlons

Basic - Mamtenance JLevels For support of the turbine-powered package, overall
mainteparice is divided. into three basic levels according to: shop capability. Normally,
some combmatlon of these defined maintenance levels will sausfy requirements of each

customer

~exterior. of mstalled equlpment plus scheduled mspecuons turbme compressor cleaning

(water ‘wash), gas- generator/turbine change-out (when necessary), and change-out of
components of driven equipment. On-site external ma:ntenance encompasses the

followmg two categones of maintenance tasks:

A. Prevemwe Tasks ‘which are scheduled on the bams of equlpment "run” hours or
calendar time. : -

B. C’orr.ec_tiv;: i Taakis:Which are unscheduled and accomplished :é_s: a result of a problem.
Off-Site Level 2_(Medium Shop Repair) This level of sudintenance includes complete

tear-down and rebuild of a gas generator and/or power turbine by subassembiies.
Replacernent of major subassemblies is within the capabﬂlty of this maintenance level.

Off-Site Level 3 { Extensxve Shop Repair) - This scope of work provides for all levels
of maintenance, plus. complete repair of gas generator, power turbine, or driven
equxpment parts A test cell is required for a Level 3 fac111ty

the mmal 3 years of operanon (at 8,000 hours per year) WIH requ1re only a daily visual
inspection of turbine and driven equipment exteriors and turbine compartment interior.
Some of the mspecnons are performed at 3 month (2 000 hour) and 1 year (8,000 hour)

engme

e e R MAINTENANGE
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3113

- NOTE

| Do .nbt fill the rurbme/generator lube ail reservoir past two-thirds |
. full while the turbine is running. If the lube oil reservoir is
ovetﬁlled it will overflow on shutdown.

Regurred Lubricants and Flujds
A Lubncants Tables 1.1 and 1.2 m Wcrk Package WP 020 llsts consumable

_____ : package If for some: reason preferred lubncants listed are not immediately
available, acceptable equivalents are listed in vendor-provided instructions contained
in -Volumes IH and VI of this manual. If no equivalents are found in

' Vendor-prowded publications, contact the englnal equrpment manufacturer directly.

B. 3fFlu1ds Demineralized water and cleaner are requu*es for turbine gas generator

R Includmg the requirements for water, cleaners and antifreeze.

cleaning (water wash). Refer to Work Package WP (030 for water wash instructions

'Recommended Daily Checks Although da11y checks are not absolutely necessary,
- European Gas Turbines recommends that as a minimum, the following performance

_parameters be recorded daily, if possible.
| :'AL:':-AI_I_'_Ll_J_be Oil Temperatures. Includes turbine Tube oil and generator lube oil.
_3:5:::]:3.'_ _'All-Vibration Moni’tOr Readings. Includes turbine. engine and generator.

| '_ C. All Pressure Gauges Readings. Includes any pressure gauge in any system including

“the air. filtration system.

' D ':All Temperature Gauge Readings. Includes the turbme intake ambient and turbine

:_' gas. generator exhaust readings.

X _:_TURBINE MAINTENANCE SCHEDULE.

_"Turbme On—Condmon Maintenance Schedule Work Package 010, at the end of this
section, contains recommended inspection checks, mspectlon intervals, and maintenance

e level codes for the EGT turbine engine.

_::;_'_ References Refer to the EGT Ltd. Operating and Mamtenance Manual, contained in
. '_.Volume T of this manual, for the recommended mamtenance practices and schedules
R for the EGT turbine engine.

MAINTENANCE - - - L 13
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3.3 GENERATOR MAINTENANCE SCHEDULE

3.3.1 OII-COIIdlthI’l Mamtenance Schedule Refer to the Generator S_er_vme Manual, (Operating - 5{ 7
Routine) for recommended Shift Change/Daily, Weekly, Quarterly, and Yearly or Plant:} {
Turn Around aet1v1t1es The Generator Service Manual is included in Volume III of this %

manual.

3.4 AUXI;L_IARYEQIJIPMBNT MAINTENANCE SCHEDULE

3.4.1 On-Condition Maintenance Schedule Work Package 012, at the end of this scction,
containis recommended inspection checks, inspection intervals, and maintenance level
codes for the auxﬂlary equipment used on the turbme-generator unit.

- 342 References Refer to auxiliary equipment manufacturer documentation, contained in
Volume IV of this manual, for specific corrective actions and additional details.
3.5 SPECIFIC:MAINTENANCE PROCEDURES_

Addltional Proi edures Locations Procedures for perfonnmg the functions described in
- the preventtve maintenance schedules can be found in this. seet1on or in the appropriate
vendor data prov1ded in Volumes III and IV. o

3.5.1

3.5.2 Turbine Gas Generator Cleaning Requirements The gas generator stator and rotor blades
can become fouled w1th atmosphenc polluta.nts resultmg m a drop in power output

three days running, should be adjusted to accommodate turbme operatlons The goal is
to establish a site specific cleaning criterion based on power and temperature fluctuations
correlated to site demands. Refer Work Package 030, located at the end of this section,

for detaﬂed cleamng instructions.

Pluld S'stem__Fllter EIe nent Inspection and re lacement The fluid systems of the

3.5.3
Work Package 020 are generally applicable to the 1nspecnon and serv1emg of all fluid -
filter- assembhes of the turbine-generator system. .

354

unit components must- be checked and verified before attemptmg to operate the unit.

Ahgnment of this unitincludes: (1) Turbme-To—Gearbox and (2) Gearbox-To-Generator.
Verification of alxgnment should be performed yearly hete_after Alignment procedures

for thlS unit are in ' Work Package 040. Accurate alignment of the rotating machines is
essenttal to achieving reliable operation, and max:rrumtlg the service life of the rotating

maching’ bearings. Optimum radial and angular alignment exists when the rotary axis.of
the turbine, gearbox and generator coincide as the unit operates at normal operating
temperature and speed. Optimum axial alignment will result.in no load being placed on
the thrust bearmgs of the rotating machines during normal operatmg conditions.

3.4 MAINTENANCE



3.6.1

- generator support systems.

62 &M EGT turbine engine information is mcluded in the EGT Ltd. Operating and
e ;:Mamtenancc ‘manual, contained in Volume ITI Of thls ‘manual.

= =:j.to engme ad_]ustments are contamed in the EGT Tad. Operatmg and Maintenance
'-':'Manuai in: Volume III of this mamal. -

'ﬁrst TOWS of the gas generator stator have variable geometry stator blades mstalled

These are controlled by an actuator system. The'aligijment procedure for the variable

: geometry stator blades is in'Work Package 050

3.7

3.7.1"

'GENERATOR TROUBLESHOOTING REPAIRS, AND
* ADJUSTMENTS

:'Troubles'hOOting Procedures for the Generator are included in the Service Manual
~ provided in Volume III of this manual. Refer to the EG’I‘ drawings, in Volume II of this

: ._._manual for information on the external systems.

:"'5:5.'5-Reg PrOcedures for repaxrmg the Generator are contamed in the Serv1ce Manual,

| .;.'_A)JUSTMENTS

. Troubleshootmg Information for various cxternai systems of the turbine-generator unit
~can be found in specific vendor literatire, in Volumes III and IV of this manual, and the

: :'.3EGT drawmgs contained in Volume II of this manual

3.8.2

" Repair Informanon for repair of the subsystéms.and components of the unit can be

; _-.found in VOlume IV, Vendor Reference MateriaI and Volume II, EGT Drawings.
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3.8.3 _A_c_ij_gs____gl__ts The__f_ollowmg adjustments should be made o onan on—cond1t1on schedule or
as needed to maintain equipment in proper working order. Refer to the specific vendor
.documentatron contamed in Volume IV, for additional detarls
A. Instruments and Indrcators If a reading on the indicator i 1s lngh or low and all other

indications confirm proper turbine-generator operatlon recahbrauon of suspect

mchcator may be 1in order.

B. Transduc:ersi and;-'Probes Positioning of probes may require adjustment if indications
appear to flictuate or vary from the norm. Refer to proper vendor data contained
in'Volume IV of this manual. Also refer to EGT mechanical schematics (2500 series
drawmgs) and the Instrument List (drawing xxxxx-A- 2598) contamed in Volume II
for setpomts of electrrcal instrument probes. :

C. Pressure and Temmrature Controllers Adjustments may be required on various
_ pressure and temperature controliers to maintain pressures: and temperatures reading

accuracy: ‘Referto EGT mechanical schematic drawings: and the Instrument & Parts
List contained in Volume IT for setpoints and to Vo_l_umes 1II and IV for details of

the vanous controllers

Equipment Ali 'nrnent Realignment of equipment may be necessary to compensate

for normal wear. Excessive vibration or noise may indicate a problem of this kind.
If vibration levels become too great, it is recommended that an alignment check be
made. Setthng of the unit or foundation can adversely affect machinery alignment.
Refer to Volume IV for tolerances of various vendor: supphed items.

E. All’ Frltratlon sttem The air filtration system is des1gned to operate for extended
perrods between mamtenanee mtervals The air mtake filter is equrpped with a

drfferentral pressure momtors will initiate an alarm s1gnal ‘when differential pressure
reaches the alarm set point rising. A monitor will initiate a trip signal when
differential pressure reaches shut down set point rising. Maintenance of the air
ﬁltratlon system shall be carried out in accordance thh the mstruetrons provrded by

F. Cen'trOI-”Sysre_nr;j; The control system is designed_ t_o _re'quire little adjustment.
However, there are components associated with the control system that require
regular adjustment to ensure proper operation. These are sensing switches,
transducers senders thermocouple and -other dev1ces employed to monitor the

56 ST - . MAINTENANCE
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CONTROL SYSTEM TROUBLESHOOTIN G

: Generai Troubleshooting the control system conszsts of checking the inputs and outputs
. for the faulty function and locating the modules where the inputs and outputs are

- handled. Some inputs and outputs are provided with indicator light-emitting diodes

(LED) that indicate when inputs or outputs are present Refer to the control system
_specifications, and the EGT 2100 series drawings, in Volume II of this manual for

- ¢ontrol system/operating unit interface " information. Using these references and

! indicators, and following the steps outlined below, the technician can determine whether

" the fault is within the module or in the smtches or transducers and relays that are

3.9.2

: connected to the module.

- General Troubleshootmg Procedures The followmg steps can be used as a general guide

o ':-JA_. _Deternline the exact malfunction. Write down all details of the malfunction.

B. Using the system drawings and the control system technical documentation,
' contained in Volume II, determine what outputs could cause the malfunction. The
‘exact module output points must be located.

S o Check'to see if the output status light(s) is lit. If the output status Iight is not 1it,

mput_ to the input module

~ D. Check input device and wiring for proper operation. Repair as needed.

E. Ourput module light for specific function is lit but still no action. Check output

* device and wiring for proper function. Repair as needed.

~"F. Eachmodule contains a power indicator. If the power indicator on a2 module is not

.. lit, refer to the wiring diagrams to find which power supply is supplying power to
'_ _the module Check output of power supply and repair/replace as needed.

-__Svecxﬁc Troubleshootmg Procedures Refer to the specific vendor documents for
troubleshooting procedures for vendor supplied equipment. All vendor Controls data can

~ be found in Volume IV of this manual.
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3.10

3.10.1

3-8

AUXILIARY EQUIPMENT REMOVAL ASSOCIATED WITH
TURBINE ENGINE GAS GENERATOR REMOVAL

Squi 'ment Removal This section does:not detail spec1f1c steps for auxiliary equipment
removal: The followmg information is given as a general gulde for auxiliary eqmpment
removal to prepare for turbine gas generator removal. Refer to the EGT drawings, in

“Volume 11, and the Vendor Reference Materials, m Volume IV, for detazls and.

procedures for: removal and installation.

:';_.'Removal procedures for the EGT turbme engme gas
generator are contained in Section 6A1A of the’ EGT Ltd.
'-Operatmg and Mamtenance Manual.

_ The EGT Lid. Operating and antenance Manua] is
L located m Volume IIT of this manual. FHE

A. Remove fuses controllmg the high energy igmtors

. w1th the gas generator removal. Install blanks to all open piping.

C. Remove fuel plpmg as required, leaving the fuel. mamfold on the engine. Install
blanks 10 all. open piping.

D_-;.' ] 'Remove coolmg air pxpes and ‘breather plpes as requlrecl Install blanks to all open
. __plpmg LR

WARNING

| Dlscharge of the ignition system can be
lethal -to personnel. Always isolate the
. ignition system and allow at least 5 minutes
~before carrying out any form of
-mamtenance on the ignitors. .

E.. _Remove 1gmtors and leads.

CF... Dlsconnect v:branon and thermocouple leads.

G. 'Dlsconnect the vanable geometry actuator and/or control connections. Secure any

x ;actuator components to prevent damage during engine removal

H, 'Remo_v_e_ euclos_ure panels/doors and support members -a_s needed.

MAINTENANCE



' EUROPEAN GAS TURBINES

- in Volume 111 of this manual.

I CONSUMABLE FLUIDS

 Turbine-Generator Lube Oil The turbine engine requires lubricating oil conforming to

BS 489: 1983 with a viscosity rating of ISO/'VG 46. Refer to Work Package 020 for a

:if_Bl_ow-Off Valve and Motor Grease Work Package 020 provides a listing of some

‘- greases approved for use on the turbine engine blow-off valves and electric motors.

N Refer to the EGT Ltd. Turbine Engine Manual in Volume III of this document, for

12 :LI-S'T OF TEST EQUIPMENT AND SC-ALIBRATION INSTRUMENTS

addmonal grcase listings.

' '::-fRevxew of Spec:lficanons Qil cormpanics reserve thc right to review their specifications
.perlodically Therefore, it is essential, and a customer responsibility, to verify, with a
: _local oil supplier, the suitability of oils selected to meet the listed specifications.

1 alxbratlon Equipment Refer to Table 3.2 for a hstmg of equipment for calibrating the

) ~control sysiem sensing devices. Equipment listed in this table is not prov1ded by EGT
'-:i_j_m the bas:c scope of supp]y This list is to aid. the _purchaser in procuring the proper

Eguzpmcgt Usag Some of the equipment llsted is not essential, but is recommended for
~-ease of servicing. Any selected items may be purchased from EGT Gas Turbines, Inc.

CAUTION

| "-_D’_l_.'lring installation and testing, any test procedure

© . that calls for rotating machinery to be in operation

shall not be attempted without direct supervision

7by 'EGT turbine service techrumans and/or

representatives. Failure to comply with this notice
.could result in the equment warranty being

- voided

MAINTENANCE = - | A oo
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NOTE

_ T est and calzbratmn equipment with specifications. equal 10 or better
._than equzpmem lzsted here may. be subsntuted Refer to

3-10

NOMENCLATURE PARTNO. | SoURCE
""" N MANUFACTURER
|| Portable Disc Drive, 24V _ CT92591/01 = | EGT
Anti-Static Kit CT91206/125 | EGT
Potentiometer CT4017P/69 | EGT
Transducer snnu_la_t_o;_ CT4017T/76 -~ | EGT
Decade R_e_:s1__st_ance Box CT4017R18-7 | - EGT
Optalign Compute_rize_d Z_Sha'ft_iAlignment System. ALI2. 50 -+ .| Proftechnik or local
_ R T s | distributer

Dead- WeIght Tester: (for testlng pressure 23-1 (Or :':; - Chandler (Or
switches) _ Equivalent) . | Equivalent)
Hot Oil Bath,: electncally heated with adjust- Various . | Various
able thermostatic temperature control, oil
agitator, and calibrated. thermometer (for testing
temperature switches) e
Digital Mulmmeter (two _a_r_e _n_eeded) 8021B i ii-l-lf:luke

""""" 177 o ‘Keithley
Power Unit . CT4017U/1t | BEGT
Signal Generator/Counter CT4017G/50 | EGT
Volt-Ohmmeter, 20,000 ohms/volt 260 | Simpson
Oscilloscope, Dual Channel 15MHz 2213A/2215A | Tektronix
Jumpers, with msuléféd alhgator chps Various o :. 'Various
UV/IR Test Lamp - Model TL101 | General Monitor
Portable Purge Calibrator 1400150 | General Monitor
Megohm Meter, soov SkV - 21-158 | Biddie

""" ' END OF TABLE 3.2 -
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':_-:-.=_mamtenance activities. Tools to support turbme mamtenance activities are hste
~Section 7Al of the EGT Gas Turbine Manual in Vo}ume ITI of this manual

3.13.2 Su ggly These tools are not supplied by European Gas Turbmes Inc. in the basic
" contract. Tools to remove the turbine from, and install the turbine ‘in, the engine
* compartment are provided on loan from European Gas Turbines, Inc. on an as needed
basis. _Contact Furopean Gas Turbines at the parts and service address provided in
Section: 4 of this manual to request special tools :
3.14 -W.O’RK}_PACKAGES
3141 ':Table 3.3 - Work Packages Table 3.3 contains a list of the Work Packages contained
-+ in this section. The Work Packages are located immediately following this page. They
- are sequenced in numencal order as listed i m the ‘table.
n o TABLE 3.3 WORK PACKAGES
- NUMBER | . DESCRIPT_YON

WP 010 ﬁ;ﬁ-Turbme Engine Maintenance Schedule

wp 012 'EAuxmary Equipment Maintenance Schedule

WP 020 ;'Lube Requirements & Source Informatmn and Liquid Systems Filter

Servicing Information

- WPO030 | Turbine Gas Generator Cleaning Instructions

WP 040 | ] Instructions for Alignment of Turbine- Generator Unit Components

WP 050 : '_Vanable Geometry Stator (VGS) Blades AdJustment Procedure

WP 051 .- -F_uel Valve Actuator Setup Procedure -

" WP 070 ' | Flshing Instructions (And Mechanical Connections)

END OF TABLE 3.3 -
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TORNADO TURBINE UNIT

WORK PACKAGE 010

. TURBINE ENGINE MAINTENANCE SCHEDULE

TORNADO MAINTENANCE

WP:010-1
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EUROPEAN GAS TURBINES o WORK PAC

1. :;:f'Turbme On-Condition Maintenance Schedule This schedule describes rec it
.+ inspection checks and intervals for the European Gas Turbine (EGT) turbine” eny
i '-Recommended maintenance level codes are also gwen )

s schedules for the EGT turbine engme """
3. -.':ESafety Dev1ee The following devices should be checked by using them occasmnally to
-shut down the turbine at the end of a rumnng penod

3 a) ; : Stop the turbme usmg one of the emergency stop buttons. Reset the button when the

b} -Close the shut-off valve of the pressure gauge/pressure switch for the lube oil
system pressure monitoring and then slowly bleed off the pressure at the pressure
gauge/pressure switch. Check that a "Low Lube Oil Pressure” shutdown occurs

- when the pressure shown on the gauge reaches shutdown "setpoint”. Reset valves
to: operatlonai norms.

RS ) | Manually shut-off fuel flow to the turbme Check that a "Flame Failure” shutdown
s annuncxated S

" TABLE 1 TURBINE ENGINE AND SYSTEMS
_ON-CONDITION MAINTENANCE INSPECTION/CHECK SCHEDULE

MAINTENANCE LEVEL CODES

B MINOR REPAIR II - HEAVY REPAIR I - RESTORATION

ITEM ? INSPECTION INSPECTTON | MAINT. - REMARKS
| CHECK FREQUENCY | LEVEL
...} REQUIRED o

ED VIR Engme/Gas Daily " F - | Visually check oil level in
Compressor il .| reservoir and system for oil
oo | Level ' ' : - leaks
20 'ﬁene_ral' Condition Daily 1 | Visually inspect external
1| of Engine : - . '| engine components for
g - ' B “0 | security and leaks

TORNADO MAINTENANCE ' | WP:010-3



. TABLE 1 TURBINE ENGINE AND SYSTEMS
ON-CONDITION MAINTENANCE INSPECTION/ CHECK SCI—IEDULE

MAINTENANCE LEVEL CODES -----

I - MINOR REPAIR II - HEAVY REPAIR

III - 'R'E_S_-TORATION

ITEM

_INSPECTION |
CHECK -
REQUIRED

Instroment Air | Daily

INSPECTION
FREQUENCY

MAINT.

LEVEL

' REMARKS

| Visual check gauge for

Pressure _ Proper pressure.
4. 1 Battery: Charger  :; Daily I Refer to manufacturer’s
' 'Output ST literature for satisfactory
: charger ‘output.
5. Fuel Inlet Supply ‘1 Daily I Vrsual check gauge for
Pressure: - IR proper pressure.
6. Air: Intake L Daily I V:rs:ual check differential
leferentlal Pre’SSure pressure gauge for
indications of air filter
. bloe’ka‘ge
7. Gas’ Genera't'é)r | Daily 1 Check__f_or marked change in
Exhaust Gas- temperatures or abnormal
Temperature Spread temperature spread
8. | oil Filter | Daily I Che‘c.:.k differential pressure
leferent_ral Pressure _ on gauge and warming on
' CRT screen. Service as
) s ) required.
7 )

' 9.(;’ Water Wash Gas .| 48/72 Hours or I Perform on-line, "Hot"

\I;’ Generator o . as determined water: wash of gas generator.
:_."\\ by owner. Perform "Cold Crank” wash
RN (see NOTE if necessary to recover full

S oo | after table) operating temperature.

10. Varla_bl_e Stator o Weekly I Visually. inspect external

parts for security of
installation and leaks.

WP:010-4
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MAINTENANCE LEVEL CODES

MINOR REPAIR IT - HEAVY REPAIR III - RESTORATION

--fTEM'3 " INSPECTION | INSPECTION | MAINT. REMARKS
R ‘CHECK FREQUENCY | LEVEL
_REQUIRED o

11, | Battery" Weekl 1. | Visually inspect batteries
Ly | Dalery Kly ¥ MSp
S _ ' and top off with distilled
z | water if necessary. On an
opportunity basis, with turbine
shutdown, boost charge the
- batteries after electricaily isolating
control module.

'12. | Engine Burners First 250 . I . | Boroscope check for
SRR | Hours of R deposits or erosion.
o Operation - '
13. | 'Combustion System | First 500 - LI - | Check for unusual erosion
© 'Iand Compressor Hours of . .. or deterioration of blades.
| Turbine Blading Operation R
_B_o_roscope Check o
'14. | Emergency Lube Monthly . .T | Check operation of the
] Oil'Pump .. | emergency lube oil pump
SRS R ' . | motor.
- 15.: | Water Wash Gas Monthly or as - I | Perform "Cold Crank"
- | Generator determined by | water wash of gas generator.
S owner.
E 1 - (see NOTE
e 30 after table)
16.. | Engine Plumbing Monthly or I | Check fuel and oil plumbing
SRR ' 700 Hours L line to-and on engine for
ARTEEEY BRI _ ~ | security, chafing, and leaks.
170 "Combustlon System | First 1000 - LII .. | Check for unusual erosion
.| 'and Turbine Hours of . | or deterioration of blades.
“Compressor Operation i
Blading Boroscope
Check

TORNADO MAINTENANCE WP:010-5




ITEM - INSPECTION INSPECTION MAINT. REMARKS
'CHECK . FREQUENCY. | LEVEL
q-ombusgiqn; Sy_s_téfﬁ First 2000 | ‘Check for unusual erosion
and. Turbine . - | Hours of or deterioration of blades or
Compressor .- = | Operation combustor cans.
Blading Boroscope ' L
Check: . .- . T
19, Combustlon Sjrstem‘ First 5000 LI | Check fbr unusual erosion
and . Turbmc Hours of or deterioration of blades. or
.Compressor N Operation combustor cans.
Blading: Boroscope :
Check S _
20, BlOW“Off 'Vaivc'as ' 8,000 Hours I Grease bearings.
21. | Guide Vane Rods | 8,000 Hours I Replace the Variable Guide
RPN Y Vanes rod ends.
2. oﬂE '.Quaxlity o 8,000 Hours I | Test oil for oxidation and
R acidity. -
23, Motor Bca,nngs . 8,000 Hours 1 Grcase the bcarmgs of
: o T electric motors where
o applicable.
24 | Hold Down Bolts " | 8,000 Hours I Check tightness of the
Lo turbine. and underbase hold
S _ down bolts.
25. SO_l_C_I_lOld Valves 8,000 Hours 1 Iﬂspect' all solenoid Valves.
T Check for leakage and
S _ correct aperation.
26. | Unit Alignment - .| 8,000 Hours I Check alignment of the
R turbine/driven unit shafis.
27. | Igniter Leads .. | 8,000 Hours I Check condition and
SR ' ms_u_l__atlon of igniter lead(s).

WP:010-6
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" TABLE 1 TURBINE ENGINE AND SYSTEMS &
' ON CONDITION MAINTENANCE INSPECTION/CHECK SCHEDULE /|

MAINTENANCE LEVEL CODES

Lo MINOR REPAIR 1T - HEAVY REPAIR I - RESTORATION

IIEM " INSPECTION | INSPECITON | MAINT. REMARKS
- CHECK FREQUENCY | LEVEL
 REQUIRED o

28. | Combustion System | 8,000 Hours | ~ LIl = | Remove pressure casing
R | S L halves and examine cross
light tubes, combustion
chambers, and transition
ducts for wear, deformation,
cracking and hot spots.

29, 'Tufrb.iiié-'-fCompressor_ 8,000 Hours L1 | Check for unusual erosion
| Blading 'Boroscope ‘I | or deterioration of blades.
| Check -
30, | "8:000 Hours 16,000 hours LI Perform all activities listed
o _Servu:e o at 8,000 Hours above.
31 'Turbme Compressor - Annually LI | Check for unusual erosion
| Blading Boroscope - .| or deterioration of blades or
| Check - _ | combustor cans.
32. | Rsetractable Igmter Annually 1 -Check for proper operation.
| Units o
33 N -Fue'-I'Vé:lves and Annually I | Check settings and check for
o1 Actuators ' .| wear.
' 34 : Electrlcal Leads and' | Annually . I | Check ignition leads and
- { Cable Harness N thermocouple harness for

burning or chafing. Replace
igniter plugs.

350 | Engine Mounting Annually 1 | Check tightness of all engine

| Bolts - . .| mounting bolts.

36 "8,000 Hours" 24,000 hours LI | Perform all activities listed
- | Service .~ | at 8,000 Hours above.
L3700 fi'-’l‘-urbi'ﬁe'l'nspection 124,000 Hours | ._II'_ | Carry out a full examination
R L : R of the engine core.

38. Power Turbine | 24,000 Hours I - | Do boroscope inspection of

: ' Boroscope exam: : "~ | power turbine.
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WORK PACKAGE—U1 0

: TABLE 1 TURBINE ENGINE AND SYSTEMS
ON-CONDITION MAINTENANCE INSPECTION/CHECK SCHEDULE

MAINTENANCE LEVEL CODES

I- MINOR REPAIR II - HEAVY REPAIR

III = RESTORATION

ITEM ;ZINSPE_CHQN*.- INSPECT, ION ' MAINT . --iREMARKS
' - CHECK '~ FREQUENCY '} LEVEL :
_REQUIRED
39. | "8,000 Hours" 32,000hours | LI | Perform all activities listed
Service at 8,000 Hours above.
~l 40. | Turbine Sy’s’tk—:m 40,000 Hours Il | Carry out a full examination
' Exarmnatlon of gas generator, power
R turbine, gearboxes and
B TR startmg system.
As 40,000 hours is the design life of the compressor turbme. rotor blades, the
compressor turbine should be returned to EGT for e¢xamination and blade
replacement if the creep life is found to have been exhausted.
""""" END OF TABLE 1
Cgdg & "."”:'ﬁmzf?» Q/e: ﬁ‘ e ¢
| NOTE

The gas generator stator and rotor blades can become fouled with
atmospkerzc polluiants resulting in a drop in power -output and/or
a rise in-temperature for the same load. To alleviate this problem,

cleanmg of the gas generator stator and rotor blades is. required,

The fmquency of cleaning depends on the operating environment.

The recommended initial cleaning standard, every two to three days
running,. should be adjusted to accommodate turbine operations.

The goal is to establish a site specific cleaning criterion based on
power and temperature fluctuations correlated to site demands.

o _ END OF WORK PACKAGE
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- 'AUXILIARY EQUIPMENT MAINTENANCE SCHEDULE

_ _On Condltlon Maintenance Schedule The schedule in Tabie 1.3 describes recommbnﬁm

inspection checks and inspection intervals for the Auxiliary Equipment used on

' _l:urbme-gcnerator unit. Recommended mamtenance level codes are also given.

12 .

: ;._..References Refer to the various Auxiliary Equlpment manutacturer manuals, contained
cod in Volumc IV of this-manual, for specific correctlve actions and additional details. -

" TABLE 1.3 AUXILIARY EQUIPMENT
MAINTENANCE SCHEDULE

4| sresrion INSPECTION | MAINT. | REMARKS
.| GHECK. FREQUENCY | LEVEL
.| REQUIRED VEL

: Turblne Air Fitter | Daily IR Inspect air filter for proper

MAINTENANCE LEVEL CODE

e MINOR REPAIR I - HEAVY REPAIR HI_ - RESTORATION

operation and check
| differential pressure.

' "-Battery Charger 1{ Daily I | Check for proper output.
o - | Adjust as needed.
e :';Gauge Readlngs Daily I~ . | Record readings of all
S : " | gauges on unit. Compare
R | with past readings.
o .| Investigate large
S - | deviations.
4 -'-_Oi!f_Coc'_Jle'_r Daily N ~ Y Visually inspect oil cooler
S R P . -for leaks and proper
N R operation.
5 -_'Unft Controi Panel | Weekly I | Check for operation of
T '-_:'Fans o - . .| fans and dirt
SR ' | accumulation. Clean as
- _ : | heeded.
6 1 Battery Electro!yte Weekly | | Check for proper level of
oL f ot | electrolyte. Fill with
7 4:ma rntenance free) ' . |distilled water as needed.
T '.'.Umt General Weekiy [ General appearance and
S Condltlons : _ < integrity of unit.
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EUROPEAN GAS TURBINES

o TABLE 1.3 AUXILIARY EQUIPMENT
B s MA]NTENANCE SCHEDULE

I - MINOR REF’AIR

. MAINTENANCE LEVEL CODE
Iil - RESTORATION

i - HEAVY REPAIR

1

ITEM !NSPECTION """ INSPECTION
CHECK FREQUENCY
REQUIRED - o

MAINT.
LEVEL

REMARKS

18 | Turbine Air Filters

4,000 Hours

8 | Flame ;Detjgp_torjg_ 30 Days or || Check sensitivity and
& Heat Sensors,. [ As Required clean surfaces.
(Fire Sensors) by vendor or ' L
SRR code _
9 | Turbine Air Filter | Monthly or | Initiate. manual cleaning
S S 700 Hours and record differential
: | pressure gauge readings.
semc'e'as required.
10 -| Fiuid Fiters = | 3 Months or = | | ‘Chetk for blockage:;
----- N | 2,000 Hours indicated by high
3 S - differential pressure
11 | Lube Oil System: [ 3 Months or | | Check differential
Coalescer - 2000 Hours pressure. Service as
R needed.
12 Stramers__ R 6 Months or || _Remo_ve screens and
.......... ' 4000 Hours __c;léar_:’ as needed.
13 | Flame: 1Tfa[5§ & 6 Months or || Remove and clean with
_ Coalescer . - .. | 4000 Hours solvent.
14 Mouh't'l:hg"/'Skldl' | 6 Months or |1 Leaks, cracks, alignment
P[pmgN_al_ves 4,000 Hours S
15 The’%ocouples 6 Months or | | s-e'éuﬂri_i_y of Connections
14,000 Hours o ' _
16 F-lUid-'_'C’qup_lihQ’S- 6 Months or | | Integrity, leaks
TR 4,000 Hours o
17 C;:ontté_;l_ -P_an:els,";'j 6 Months or I CHe.ok-;for broken or
v MCC etc - {4,000 Hours damaged components
6 Months or | | Check for cleanliness;

| high- differential pressure

indicates dirty filter

WP 0124
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' EUROPEAN GAS TURBINES L WORK PACKAE

TABLE 1.3 AUXILIARY EQUIPMENT
MAINTENANCE SCHEDULE

MAINTENANCE LEVEL CODE R

T

ITEM | INSPECTION INSPECTION | MAINT. | REMARKS
"7 | cHECK FREQUENCY | LEVEL
| RequireD T

19 | Lube Qil System 6 Months or K : Check for proper
' Auxiliary and 4,000 Hours -~ | operation.
Emergency Lube L
| Oil Pumps

20 | Fuel System Gas | 6 Months or I~ | Examine vaive pad, valve
| Regulator Valve = | 4,000 Hours o seat, diaphragms, sliding
f EEEE - | seals and O-ring seals.
Repair as needed.

- 21 | 'Ventilation Fan 6 Months or |1 | Replenish bearing
| Bearings 4,000 Hours ' Jubricant per

.| manufacturer
maintenance instructions
in Volume V.

22 - | Batteries & 6 Months or || *Replenish electrolyte,
| ‘Battery Chargers 4,000 Hours ' *check specific gravity,
“1(* Not Reqd. for clean battery case. Adjust
{-maint. free - | float and equalizing
Batteries) " | charge potentiometers as
T o required.

23 {Fire System Test |6Monthsor |1 . | Test all components of
.o and:CO, Cylinders 4,000 Hours “... ... | the fire and gas
| weight . orasrequired | . - | protection system. Check
1 by vendoror | - weight each CO, cylinder
code -+ | and compare with full
. | weight. If cylinder is 10%
| underweight, have
.. | cylinder refilled.

24 Pumps Annuaily I 3 .| Check for noisy
o T . s | operation.

25 | ‘Lube Ol | Annually . | Collect Sample and have
A LRSI FR SR analyzed. Change if
needed.
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EURCPEAN GAS TURBINES

- :_TABLE 1.3 AUXILIARY EQUIPMENT
SR ~MAINTENANCE SCHEDULE
--MAINTENANCE LEVEL CODE |
| - MINOR REP_AIR Il - HEAVY REPAIR Il - RESTORATION
ITEM | INSPECTION | INSPECTION | MAINT. | REMARKS
CHECK = - - | FREQUENCY | LEVEL NS
REQUIRED :

26 | Control Panel | Annually or |1, Ii Calibration of all

_ lnstruments .;-: .-"'| 8,000 Hours instruments

27 | Electrical Sensors QAnnuaHy or ), Al Calibration of all sensors

. | and Transducers | 8,000 Hours and transducers.

28 | Turbineto- 1 Annually I Check alignment of the
Generator - gearbox-to-generator.
Alignment Correct alignment as

o : needed.’
29 Soleno;_d Vaives "; - Annually l Check operatson of all
e - sclenoid valves.

30 Pres_sure.f_-'f = -":: Annually I lns'pect' and calibrate.
Regulators . 1 - : Repair as needed.

31 Pressure . Annually | Check oalrbratron

' Transducers ' ' Catrbrate as Needed
32 Electrro Motors = “Annually b Grease bearlngs
33 Starter Motor | -fsznnualIy or I Grease bearings on
""" - | every 50 starter motor.
| staris o
34 Gearbox___f ' - | 1 year after il Perform_;a full inspection
| Initial per.Gearbox instruction
~{ installation. manual.
35 | Gearbox ¢ | 2years after | Il Perform a full inspection
C e indtial per: Gearbox instruction
A | instaliation. manual. . -
36 | Gearbox i | Every 4 years | Il Perform a full lnspectlon
' ' R ' ' per: Gearbox instruction
S | | ma_n_u_al |
END OF TABLE 1.3
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PROVINCIA DE TIERRA DEL FUEGO,
ANTARTIDA E ISLAS DELATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

Sr. Director:

En funcién de lo solicitado mediante Resolucién N° 317/13 de la Honorab
Legislatura de la Provincia, se remite a su consideracion la informacion relativa a:

Fondos Transferidos a la Cooperativa Eléctrica de la ciudad de Rio Grande.

ANO 2012

Fecha de Transferencia

23/01/2012
23/01/2012
29/03/2012
29/03/2012
24/04/2012
24/04/2012
30/05/2012
30/05/2012
28/06/2012
28/06/2012
20/07/2012
25/07/2012
31/07/2012
31/07/2012
11/09/2012
11/09/2012
30/10/2012
30/10/2012
30/10/2012
14/12/2012

mmmmmmmmmmmmmmmmmmmm

Importe

320,801.00
339,145.00
356,574.00
203,328.88
171,388.12

97,829.39
269,416.61
127,134.88
214,885.12
165,191.73

69,146.58

15,922.95
172,788.27
188,104.33
144,234.67
131,485.67
210,489.94

89,321.77
242,516.23
296,658.54

Origen Fondos

FCT
FCT
FCT
FCT
FCT
FCT
FCT
FCT
FCT
FCT
FEDEI
FEDEI
FCT
FCT
FCT
FCT
FCT
FCT
FCT
FCT

Destino Fondos

COMP FACT NOV 2011
COMP FACT DIC 2011
COMP FACT ENE 2012
COMP FACT 1° CFEB 2012
COMP FACT 2° CFEB 2012
COMP FACT 1° C MARZO 2012
COMP FACT 2° C MARZO 2012
COMP FACT 1° C ABRIL 2012
COMP FACT 2° C ABRIL 2012
COMP FACT MAYO 2012
CERT OBRA CFEE TF 07 F06
CERT OBRA CFEE TF 07 F 06
COMP FACT MAYQ 2012
COMP FACT 1° CJUNIO 2012
COMP FACT 2° CJUNIO 2012
COMP FACT 1° CJULIO 2012
COMP FACT 2° CJULIO 2012
COMP FACT 1° CAGO 2012
COMP FACT 2° C AGO 2012
COMP FACT SEPT 2012

LAS ISLAS MALVINAS, GEORGIAS Y SANDWICH DEL SUR SON Y SERAN ARGENTINAS

Lasserre N°218 - {(V9410DGF) Ushuaia - Tierra del Fuego - TE/FAX: (02901) 422-291/295 421-725/269
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PROVINCIA DE TIERRA DEL. FUEGO,
ANTARTIDA E ISLAS DELATLANTICO SUR

REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

ANO 2013
03/01/2013 $ 323,234.82 |FCT COMP FACT OCTUBRE 2012
04/01/2013 $ 1,680,255.91 |FEDEI CERT OBRA CFEE TF 13 F 03
04/01/2013 $ 867,157.88 |FEDEI CERT OBRA CFEE TF 13 F 02
30/01/2013 S 291,499.98 |FCT COMP FACT NOVIEMBRE 2012
09/04/2013 $ 1,294,277.42 |FEDEI CERT OBRA CFEE TF 13 F 03
09/04/2013 $ 307,153.46 |FEDEI CERT OBRA CFEE TF 13 F 02
16/04/2013 $ 388,501.00 [FCT COMP FACT DICIEMBRE 2012
16/04/2013 $ 167,925.23 |FCT COMP FACT ENERO 2013
03/06/2013 S 346,884.07 |FCT COMP FACT FEBRERO 2013
03/06/2013 $ 221,080.57 |FCT COMP FACT MARZO 2013
04/10/2013 $ 177,909.00 |FCT COMP FACT JUNIO 2013
04/10/2013 $ 176,813.00 |FCT COMP FACT JULIO 2013
04/10/2013 $  75,371.15 [FEDEI CERT OBRA CFEE 13 F 03
04/10/2013 $ 175,308.79 |FEDEI CERT OBRA CFEE TF 13 F 02
09/10/2013 $ 200,200.72 |FEDEI CERT OBRA CFEE TF 13 F 02
30/12/2013 $ 190,225.00 |FCT COMP FACT MAYO 2013
30/12/2013 S 175,846.00 |FCT COMP FACT AGOSTO 2013
30/12/2013 S 179,737.00 [FCT COMP FACT SEPTIEMBRE 2013
30/12/2013 $ 197,277.00 (FCT COMP FACT OCTUBRE 2013

Siendo:
a) FCT — Fondo Compensador de Tarifas a Usuarios Finales. El fondo se aplica

b)

directamente en la facturacién realizada a los usuarios finales del servicio publico
de electricidad. La CERG remite en medio electrénico (CD) la consulta a la base
de datos de la facturacién realizada, discriminada ia aplicacién del FCTUF. La
DPE verifica que los montos facturados se correspondan con lo indicado en la
normativa vigente y los montos totales aplicados en dicho concepto. La CERG
factura a la DPE el monto total aplicado. La partida que se aplica el gasto es Ia
9.1.8 Transferencias a Cooperativas.

FEDEI - Fondo Especial para el Desarrollo Eléctrico del Interior.

Obra TF 07 F 06 — Denominacion: “Mejoras en la Red de MT de la ciudad de Rio
Grande. Obra realizada por la CERG durante el afio 2011 y 2012. Concluyendo
los trabajos (final de obra) en el mes de julio de 2012, En las fechas indicadas en
el cuadro se abonan las (ltimas certificaciones. La DPE mediante un inspector de
obra certifica los avances de obra y posteriormente rinde |a obra en el Consejo
Federal de Energia Eléctrica (CFEE). La CERG factura los montos certificados en

la obra. La partida que se aplica el gasto es la 4.2.1 Construcciones en Bienes de
Dominio Privado.
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S /‘?‘m PROVINCIA DE TIERRA DEL FUEGO,

@ ANTARTJDA.\ E ISLAS DEL ATLANTICC SUR
REPUBLICA ARGENTINA

DIRECCION PROVINCIAL DE ENERGIA

d)

Obra TF 13 F 02 — Denominacion: “Electrificacion Expropiacién Ley N° 848 — Rio
Grande”. Obra realizada por la CERG durante el afic 2013. Concluyendo los
trabajos durante el mes de Septiembre. La DPE mediante inspector de obra
certifica los avances de obra y posteriormente rinde 1a obra en el CFEE. La CERG
factura los montos certificados en la obra. La partida que se aplica el gasto es la
4.2.1 Construcciones en Bienes de Dominio Privado.

Obra TF 13 F 03 — Denominacion: “Suministro MT Ley N° 847 y 848 — Rio
Grande”. Obra realizada por la CERG durante el afo 2013. Concluyendo los
trabajos durante el mes de Septiembre. La DPE mediante inspector de obra
certifica los avances de obra y posteriormente rinde la obra en el CFEE. La CERG
factura los montos certificados en la obra. La partida que se aplica el gasto es la
4.2.1 Construcciones en Bienes de Dominio Privado.

Las obras como todos los gastos realizados por la DPE son auditados por el
Tribunal de Cuentas de la Provincia. En el caso especifico de los fondos
nacionales, remitidos por el CFEE, FCT y FEDEI son rendidos por la DPE a dicho
organismo nacional.

oWMartin Avac
mento
Planificaciény Costos

i6n Provinci} de Enera:

Inf. N° 05/2014
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