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NOTA

Este informe fue elaborado con el propósito de documentar el trabajo

realizado y/o financiado por la Comisión Nacional de Seguridad Nuclear y

Salvaguardias, Organismo del Gobierno Mexicano. Ni e Gobierno

Mexicano, ni el Organismo citado, ni sus empleados, garantizan o asumen

responsabilidad legal alguna, de manera explícita o implícita, por el uso,

o por los resultados del uso, que hagan terceros de la información,

aparatos, materiales o procesos descritos en este documento; tampoco

hacen afirmación alguna sobre los derechos de autor.



RESUMEN

Este volumen contiene los apéndices para el análisis de las secuencias de

accidente de aquellos eventos iniciados internamente para la Unidad 1 de la

Central Nucleoeléctrica de Laguna Verde.

El apéndice A presenta los comentarios aportados por el personal técnico

de los Laboratorios Nacionales de Sandia al Análisis de Eventos nternos para la

Unidad 1 de la CNL-V durante la reunión conjúnta celebrada a finales de 1992,

asimismo se incluye una breve evaluación de su aplicabilidad al mencionado

estudio.

El apéndice B muestra los gráficos para todos los modelos de los árboles

de falla para los sistemas incluidos y analizados en el Análisis de Eventos Internos

para la CNL-V.

El apéndice C presenta las salidas del código TEMAC, usado en la

evaluación cuantitativa de las secuencias de accidente denominantes al igual que

para la cuantificación final de daño al núcleo.



ABSTRACT

This volume contains the appendices for the accident sequences analysis

for those nternally initiated events for Laguna Verde Unit 1, Nuclear Power Plant.

The appendix A presents the comments raised by the Sandia National

Laboratories technical staff as a result of the review of the Interna¡ Event Analysis

for Laguna Verde Unit 1 Nuclear Power Plant. This review was performed during

a joint Sandia/CNSNS multi-day meeting by the end 1992. Also included is a brief

evaluation on the applicabihity of these comments to the present study.

The appendix B presents the fault tree modeis printed for each of the

systems included andanalyzed in the Internal Event Analysis for LVNPP.

The appendice C presents the outputs of the TEMAC code, used for the

cuantification of the dominant accident sequences as weil as for the final core

damage evaluation.
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PROLOGO

Análisis de Eventos Internos para la Unidad 1 de la CNL-V

En años recientes, la metodología (le Análisis Probabilista de la

Seguridad ha madurado al punto donde se prevén un gran número de posibles

aplicaciones tendientes a mejorar la seguridad de las centrales nucleoeléctricas,

mediante la identificación de las vulnerabilidades y puntos débiles en el diseño,

mantenimiento y operación de las plantas nucleoeléctricas.

El área de Análisis Probabilista de Riesgos de la Comisión Nacional de

Seguridad Nuclear y Salvaguardias, ha iniciado un proyecto denominado Análisis

de Eventos Internos con la finalidad de establecer las condiciones iniciales para

un análisis de la respuesta de la contención a accidentes severos. El Análisis de

Eventos Internos identificará las fallas potenciales de sistemas, las secuencias de

accidentes severos más probables que pueden ocurrir, y obtendrá una mayor

comprensión cuantitativa de la frecuencia total de daño al núcleo y de la

incertidumbre asociada.

Con la información y resultados generados se definirán y cuantificarán

los estados de daño a la planta lo cual constituye la interf ase entre un APS nivel

1 y nivel 2. Los estados de daño a la planta conforman las condiciones iniciales

para el subsecuente análisis de la respuesta de la contención de la CNL-V.
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Los resultados del APS nivel 1 para la CNL-V se presentan en el

documento: Análisis de Eventos Internos para la Unidad 1 de la Central

Nucleoeíéctrica de Laguna Verde", CNSNS-TR-004, que consta de cinco

volúmenes. Los reportes están organizados de la siguiente manera:

CNSNS-TR-004 Volumen 1: Introducción y Metodología.

CNSNS-TR-004 Volumen 2: Eventos Iniciadores. y Secuencias de Accidente.

CNSNS-TR-004 Volumen 3: Análisis de Sistemas.

CNSNS-TR-004 Volumen 4: Cuantificación de Secuencias de Accidente y

Resultados.

CNSNS-TR-004 Volumen 5: Apéndices A, B y C.

El volumen 1 "Introducción y Metodología" presenta una breve

descripción del sitio y de la planta, los principales objetivos y antecedentes, así

como una descripción de los principales resultados y conclusiones. Describe

también la metodología usada en el desarrollo del proyecto.

El volumen 2 Eventos Iniciadores y Secuencias de Accidente" describe

el trabajo realizado para la identificación, agrupación y cuantificación de las

categorías de eventos iniciadores. De igual forma este volumen describe las

secuencias de eventos para cada grupo de iniciadores.

En el volumen 3 "Análisis de Sistemas" se presentan todos los sistemas

involucrados en el estudio, con una breve descripción del funcionamiento,
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interfases, especificaciones técnicas y las consideraciones 1en el desarrollo del

modelo de cada sistema.

El volumen 4 "Cuantificación de Secuencias de Accidente y Resultados"

contiene las secciones correspondientes al análisis de fallas dependientes, análisis

de fiabilidad humana, contiene la cuantificación puntual de las secuencias antes

y después de incluir recuperación y contiene también el análisis de incertidumbre

lo cual constituye los principales resultados de estudio.

El apéndice A contenido en el volumen 5 presenta la resolución tomada

en cuanto a los comentarios hechos por el personal técnico de los Laboratorios

Nacionales de Sandia motivo de la revisión externa del estudio realizada a finales

de 1992.

El apéndice B e volumen 5 presenta los modelos de los sistemas de

primera línea.

El apéndice C contenido también en el volumen 5 presenta las medidas

de importancia y conjuntos mínimos de corte para las secuencias dominantes.

La unidad 1 de la CNL-V fue previamente analizada dentro de un proyecto

interinstitucional denominado Análisis Probabilístico de Seguridad aplicado al

Proyecto Nucleoeléctrico de Laguna Verde". Las instituciones involucradas fueron

la Comisión Federal de Electricidad, la Comisión Nacional de Seguridad Nuclear

y Salvaguardias, el Instituto Nacional de Investigaciones Nucleares y el Instituto
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de Investigaciones Eléctricas. Las principales diferencias entre ambos estudios se

refieren a la metodología empleada y a los objetivos que rigen ambos estudios.

El Análisis de Eventos Internos para la CNL-V tiene como finalidad establecer las

condiciones iniciales para un subsecuente análisis de la respuesta de la

contención por lo que las secuencias de accidentes que conducen a daño al

núcleo deben ser resueltas completamente, es decir resolver las secuencias con

núcleo vulnerable. El Análisis de Eventos Internos para la CNL-V pretende ser un

estudio más realista ya que involucra sistemas alternos para enfriamiento al

núcleo, así como procedimientos para ventear la contención primaria. Estas

características no fueron contempladas en el proyecto interinstitucional ya que

los objetivos de aquel estudio no eran continuar el análisis para evaluar a

respuesta de la contención.

El documento que presenta los resultados de este estudio originalmente

se pretendía liberar en un solo volumen, por lo que las referencias se numeraron

consecutivamente conforme aparecen. Debido al tamaño del reporte se decidió

dividirlo en cinco volúmenes, al final de cada volumen se presentan las

referencias contenidas en dicho volumen con la numeración original.
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APENDICE A

COMENTARIOS DEL PERSONAL TECNICO DE LOS
LABORATORIOS NACIONALES DE SANDIA
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A.l1 INTRODUCCION

Este apéndice presenta los comentarios finales hechos por el personal
técnico de los Laboratorios Nacionales de Sandia SNL) resultado de la reunión
conjunta celebrada de 14 al 17 de Diciembre de 1992 en la ciudad de
Albuquerque, Nuevo Mexico, Estados Unidos de América, en la cual se realizó
una revisión externa al Análisis de Eventos Internos para la Unidad 1 de la Central
Nucleoeléctrica de Laguna Verde.

Debido a las restricciones de tiempo para la realización de la revisión se
deberá entender que ésta no fue una revisión detallada de estudio, sin embargo
los comentarios tenían por objeto ayudarnos a obtener un APS tan útil como
fuese posible, dadas las restricciones de recursos computacionales, humanos y
de tiempo bajo las cuales se desarrolló el Análisis de Eventos Internos. Estos
cubren los aspectos más significativos de una evaluación probabilista de la
seguridad.

La mecánica que se siguió durante la reunión conjunta entre dos
especialistas de la Comisión Nacional de Seguridad Nuclear y Salvaguardias y
personal técnico de los Laboratorios Nacionales de Sandia, los cuales se listan en
la siguiente sección, fue la siguiente: se realizaron presentaciones por parte del
personal de CNSNS sobre cada una de las tareas realizadas en el Análisis de
Eventos Internos, en las cuales se mostraron los modelos desarrollados, la
metodología empleada, la delineación de secuencias, las principales
consideraciones y suposiciones, al igual que los resultados de cada una de las
tareas, y posteriormente se tuvieron sesiones de preguntas y respuestas así como
discusiones técnicas sobre puntos específicos. Al final de cada discusión el
personal de los Laboratorios Nacionales de Sandia generaba los comentarios y
sugerencias especificas para cada tarea.

En la siguiente sección se muestran los comentarios originales
proporcionados por el personal técnico de los Laboratorios Nacionales de Sandia
mediante carta enviada por Donnie W. Whitehead el 27 de Enero de 1 993. En la
tercera sección de este apéndice se muestra la resolución tomada respecto a cada
uno de los comentarios proporcionados, mencionando las razones por las cuales
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se decidió incorporar o no los comentarios proporcionados al Análisis de Eventos
Internos. Cabe hacer mención que debido a que los comentarios originales fueron
proporcionados en inglés, la tercera sección de este apéndice que presenta la
resolución tomada en relación a los mismos fue también escrita en inglés.
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A. 2 Comentarios de la Reunión Conjunta SNL/CNSNS.

Comments on Laguna Verda PRA Resulting from Joint Sandia/CNSNS Meeting n
Albuquerque, New exico on December 14-17, 1992

Background

Sandia Natíonal Laboratories as asked to provide a lmited review of he Laguna
Verda PRA. Due o time constrats, thi¡s revíew as performed during a joint
Sandia/CNSNS multi-day meeting in Albuquerque, New Mexico on December 14-17.
1992. Given the time constraints under which his review was performed. ít
should be clearly understood that his as not a detailed revíew of the Laguna
Verda PRA. However, from the material presented and he discussions that ere
held during he ulti.-day meetíng, it s believed that he commenta provided
below capture many of he potential areas of concern in he PRA.

Revíev Team

The cominents presented here ere compiled from he individual comments provided
by each member of the review team. The team consisted of he following
índividuals:

Thomas Brown, Sandia National Laboratories
Allen Camp, Sandia National Laboratories
John Darby, Scíence and Engineering Associates
John Forester, Science Applicationa International Corporation
Donald Mtchell, Sandia National Laboratoríes
Donnie Whitehead, Sandia National Laboratoríes
Jeff Yakle, Science Applications International Corporation

Specífic Comenta

The comments províded below are based upon information presented by he wo CNSNS
staff and ubsequent dscussions among the review team and he CNSNS staff.
Specific coaments are províded for he following nne areas:

Initiating EvenCa
Success Criteria
Event Trees and Accident Sequences
Systems Analyais Fault Trees)
Dependent and Comuon Cause Failures
DaCa Analysis
Human Reliability Analysís Including Recovery Actions
Level /11 Interface: Plant Damage Sates
Uncertainty and Sensitivity Analysis

As can be seen below, he numnber of comments for each of he nine areas varies.
The variatíon is due o he fact that sorne areas lend themselves more t a
presentatíon/discussion format than others. As such, no importance should e
attached o he number of commenCs provided fon each area.
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Comments on Laguna Verda PRA Resulting from Joint Sandía/CNSN5 Meetíng in
Albuquerque, New Mexíco on December 14-17, 1992

n tiatina Eventa

For Large LOCA:

A dstinction should be made between the types of LOCAs such as
Recírculatíon Line Break, aln Steam Line Break, and Feedwater Lne Break.
The requirements for success differ depernding on te type of LOCA. For
example, partíal success erntera for dfferent LOCAs nclude:

I a ain Steam Line Break occurs, the MSIVs must close.

If a Feedwater Lne Break occurs, both the SIVs and check valves in
the líne must close. If this solation Is successful, then the SRVs
must open.

For the LOCA in te Nuclear Service Wlater:

las HPCS/LPCI trip on high suppression pool temperatura considered?

Wlere thermostat trips for hgh room temperatures considered for the
injection systems?

The event sequence may haya a sall core damage frequency; however, it could
contribute significantly to rsk. Caution is recommended before eliminating any
sequence that bypasses containnent.

A igorous examination to search for plant specific nitiating events s
recomaended. It is iu.hlv unjíkrelv that oss of a E AC or DC bus wíll not lead
to a pant tip. For example, the CRD pumps are cooled by a system hat s
powered by the E AC buses. Loss of this coolíng wíll ost lkely lead to a
plant trip. In addítion, loss of any support system <IA, cooling water, etc.)
should be examined to determine if such a loss iii cause or contribute to a
plant tip.

Success Citeria

Fo Sall LOCA:

Pon the smallest LOCA's f HPCS or RCIC are used, te SRV(s) must operate
at their safety setpoint since flow out the break s low.

For Transients:

Without recirculation pump seal. cooling, the transíent becomes a Sma1l
LOCA.
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Comments on Laguna Verda PRA Resulting fro. Joint Sandia/CNSNS Meeting ii
Albuquerque, New Mexico on December 14-17. 1992

Event Trees nd Accident Seguences

For transíents where recirculation seal cooling is lost, a transfer to the Small
LOCA tree is necessary.

For an AWS sequence, f the PCS s lost and SLC fals, core damage is not
necessarily assured if an adequate source of injection is available. Injection
of water (e.g., by HPCS) could result in a quasi-steady state operation.
Appropriate thermial-hydraulíc calculatíons would be necessary to verify this
condition exists for the injection source considered.

SXstema AMalysis

General

The systems analysis review consisted of a presentation of the systems considerad
in te analysis. The presentation consisted of gven the individual system
functions, success critenia, and the logic model considerations.

Fron the presentatíon it appears all systems typícally considered in BR FRA were
considered and modeled. Also from the presentation it appears the following
prímary events were considered in the logic models:

• Component failures - both demand and operational failures as well as
both passive and active failures.

• Test and Maintenance

• Human error events both pre-accident and post accident.

• Dependent failures - both shared support systems and oher inter-
dependencies as well as coinmon mode failures.

* Flags- to turn logic on and off.

ltiís suggested that a plant specific subtle failure analysis be undertaken to
determine whether or not new failures exist beyond those considered in NUREG/CR-
4550. Witbout thorough examination, desígn, related nadequacies, if they exist,
may be overlooked. NUREG/CR-4550 provides a set of generic subtle failure
possibilitíes which should be considered as a minimum set of subtle failures in
the analysis of each system considered.

Important support systems ot specífically presented included the Instruxnent Am
and AC and DC Electrical ower Systems. As such> no comments are provided for
these systems except for those comments that are directly relatad to systems
described below.

3

A-7



Comments on Laguna Verda PRA Resulting from Joint Sandía/CNSNS Meering in
Albuquerque. New Mexico n December 14-17, 1992

Shutdown Coolinf Sstem (SDC):

The logíc model for the SDC system did not consídered the mínimum f low
Uine as a diversion path. Failure t clase the mnimum f low line prior o
inítiating SDC can result in the draining of the reactor vessel t the
suppressíon pl.

Control Rd Drive Sstem (CRD):

No credit as gven for the charging ater heater for njection t the
veassl. This is conservative fr ne, pump CRD operatien, whích may be
impertant f loss of instrument ir is an inítíating event. Loss of
instrument ar would fail the CRD flow control valves t the cooling ater
header, in effect, failing CRD if no credit s given for the charging
water header.

Nuclear Service ater (NSW) Sstem:

Common mode faí1ure of the pumps to run sould be reconsidered, presencly

not modelad.

Isolation of non-essential loads as not consídered since there are four
valves (2 MOVs and 2 AOVs) in series which must al fail t close given an
ísolatíon signal. The nn-essential header must isolate for system
success. Though the hardware failure of these valves may be
insignificant, the dependant failures comaon t the valves should be
examined t determined if a comosn mode means of failíng these valves
exist, e.g, coamon control circuít or power surce.

Nuclear losed Cooline WJater NCCWJ) Sstem:

Isolatien of non-essential loads as not considered in the lgic modal
since there are two MOVs in series hich must fail t clase for system
success. A coimon mode faílure of th t MOVs t ce should be
considered as ell as any comisen dependent failures. For instance, t.
was stated that these two valvas are powered ff the same bus.

Standby Liguid Control SLC) Sstem:

The SLC pump, suction MOVs era nt modelad fr comisen mode failure te

open. Thís comaen moda failure should be reconsidered.,

Condensate (CDS) Sste :

The condensate system was modeled using a boolean expression. he boolean
expression did n consider loss of pump coling. A dpendent failures
that could potential fail CDS should be considered. Information obtained
duríng this process culd also be impartant in the special nitiator
analysis.

4
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Comments on Laguna Verda PRA Resulting from Joinc Sandia/CNSNS Meetíng in
Albuquerque, New Mexico on December 14-17, 1992

Fireyater Sstem:

Tbe flow rate into the SLC Test Tank from the Firewater System should be
determined to verify the abilíty of the Firewater System to provide
adequate makeup to the tank so that the S pumps do not deplete the tank
as they inject the water from the Firewater System intó the vesseli

Dependent and Comon Cause Fallures

The procedures used to check and iaintain the batteries should be reviewed to
insure that any significant contributors to dependent failures are dentified.
A review of this nature may provide information that allows for a reduction in
the value used for the common cause failure or it may indicate that a hgher
value sould be used.

No common cause failures (CCFs) were considered for air operated valves (AOVs).
It s recommended hat the AOVs at Laguna Verde be reviewed to determine if such
faílures should be included in the PRA.

It is recomuended that the possibility of common cause failure<s) of the Servíce
WJater Syste Valves be considered.

The way temperature sensors are tested should be reviewed to determine if they
can conitribute to CCF. For example, are the sensors actuated w.hile they ae
connected to the pump controls to see if they actually trip he pump or is he
pump trip crcuítry tested separately without ncludíng the sensor?

D#ta Analysas

Due to the short operational history of Laguna Verde, the use of generic data for
component failure rates s adequate. However, it s suggested that a review of
any existing operational data be conducted to identify unusual" rends in
failure data for Laguna Verde.

The value used for RCIC failure may need to be re-examined.

lHuan Reliability Analysis Includina Recovery Actions

The HEP9 used for pre-accident human actions in the Laguna Verde PRA were based
on the values in NUREG/CR-4550. The HEPs for miscalibrations were generally
around .0E-5, and those for system restoratíons after maintenance were general
around .OE-4. These are exceptionally low HEPs and were only obtaíned because
of the hgh quality written procedures, requirements for verífication, and the
regularly sheduled checks prescribed by the plant operating procures. It is
recommended that Laguna Verde reexamine the HEPs they used for their pre-accident

5
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Commernts on Laguna Verda RA Resulting from Joint Sandia/CNSNS Meetíng in
Albuquerque, New Mexico on December 14-17, 1992

events in the context of their own plant procedures to ensure that the values are
applicable.

The Laguna Verde analysts correct1y considered the potentíal for comnon mode
human failures across iscalibrations of various sensors. However, they assumed
that a faílure n one division would mply a failure on the same task in the
other dvision. lf different divisions are done on dfferent days, as is the
case n any U.S. plants, heír approach would be conservative. Errors n
miscalibration are usually slips' and there is little reason o assuie such
errors to occur across days or even crews.

The Laguna Verde analysts appear to be proceedíng correct1y in their inclusion
and treatment of post-accident human actlons. However, in all but a cuple
cases, they assigned a screening value of 0.5 to the varíous post-accident human
errors events in the nítial quantificatíon. While thís approach appeared
reasonable for most of the operator actíons ncluded in the analysis, it may have
been nn-conservative in somne cases. While Laguna Verde has Emergency Operating
Procedures (EOPs) for respondíng to accidents, sorne of the actions required may
be faírly complex and ¡aºprently procedures for these actions are not provided.
For example, use of the Fire W.ater System is lUsted as a possible option for
emergency injectíon, but no written procedures for alígnment are available. In
cases such as this, a screening value of 1.0 would be more appropriate. t s
suggested that the Laguna Verde analysts reexamine their post-accident actions
with thís i md and raise the relevant screening values to 1.0, where
approprilate.

There s one aspect of the recovery analysis approach that may be conservative.
The analysts seem t consíder the quantification of more or less all post-
accident operator actions as part of recovery and assert that, i general, credit
will only be taken for one recovery action per cut set. Yet, the ASEP HRA
Procedure, whích they ntend to use, allows quantification of multíple operator
actíons in response to multiple abnormal events in an accídent scenaria. HEPs
are smply adjusted upwards in the case of multiple abnormal events occurring in
clase temporal proxímíty. Thus, assumlng we have interpreted them, correctly,
their limitation ay be to conservative. We agree that taking credit for
multiple, complex operator actions utside the control room i a gven cut set
would be nappropriate, but this should not mply that operators will fail to
make several different atempts to recover the accldent f necessary. The tme
available is a crítical factor to be considered in determining how many dfferent
actions can be accomplished.

During various dscussions, the statement was msade that no procedures exist to
cross-tie he HPCS D to ether Dvision 1 or 2 of emergency power. It S
unclear whether this lack of procedures la due to the fact that it ls physically
impossible t cross-tie the HIPCS D to one of the divisions or whether t is
physically possible to achieve the croas-tie, but pracedures have yet o be
developed. Iftche latter is rue, then development of the necessary procedures
could possible alter the importance ranking of he surviving sequences.

6
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Gomments on Laguna Verda PRA Resulting from Joint Sandia/CNSNS Mleeting in
Albuquerque, New Mexico on December 14-17, 1992

It is important to discuss with the perators the possibility of varíous recovery
actíons. Questions should e asked in a manner that elícits what the operators
would do, not would they do a particular action.

Leve. /LCYe1 II Interface: lant Damage State$

Perceived ADroa£h

It should be noted that the plant damage sates (PDS) portion of the analysis has
not yet been performed, so the actual mplementation of the approach was riot
reviewed. However, based upan a presentatíon of the questions and answers that
are expected to be used to define the PDS, the approach cn be describe as
follows: (1) define questions that need to be answered in the Level II analysis
(these questions ere divided into three general categories: coolant akeup,
releases, and retention), 2) create PDSs from the delineation of the uníque
combínations of these questions/answers based n nformation from the cut sets,
and 3) combine similar PDS into PDS groups (split fractions wíll be used to
differentíate between individual PDSs in the event tree evaluations).

General Comments

The systems and plant confígurations addressed by he PDS questions are very
similar to the types of questions asked in the NREG-1150 and PRUEP studies.
Sixteen PDS questíons are used to define the Level /II interface. In general.
it appears that the appropriate questíons are being addressed o define the Level
II interface. Without knowing the detai1s of the Laguna Verde Level II analysis,
it is not possible to tate that ll of the relevant PDS questions have been
asked.

Ini sorne instances the status of several systems were combined in one questíon.
WJhile ether system may provide the necessary safety function, the response of
the systems to events n the ccident progression analysis my be very different.
Thus. befare systems are combined in he PDS question, a thorough review of he
response of the system following core damage s necessary. For example, Question
6 addresses the status of both HPCS and RIC. If the failure probabilities
and/or recovery probabilities after core damage are not the same for boch
systems, it may not be appropriate to combine the systems in ne question. For
example, RCIC may be susceptible to containment back pressure whereas HPCS may
not be affected by this condition. Similarly, the actions required to recover
the two systems may be very different and, hence, the recovery probabilíty may
be very different.

At least initiclly, all of the possible answers to a questíon should be kept
separate. Once the structure of the Lvel 11 analysis has been determine, it may
be possible to combine sorne answers. It s usually easier to combine nformation
at the end then t is o extract nformation that has been previously combined.
For example, a given question may have several answers, e.g. . (1) failed, (2)
recoverable, (3) available but not working, and (4) available. Although it may

7
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Coments on Laguna Verda PRA Resulting rom Joínt Sandia/CNSNS Meeting in
Albuquerque, New Mexico on December 14-17, 1992

be tempting to combine answers 2 and 3, this should be avoided. until t has been
determined that both answers can be treated in a similar manner in the Level II
analysis.

In the Level analysis, once t s determined that core damage iii occur the
status of subsequent systems in.the event tree are not a concern and, herefore,
are not addressed. The status of sorne of these systems, however, may be very
ímportant in the Level II analysís. Thus, before these systems are bypassed in
the Level analysis, it is important to determine their importance in the Level
II analysis. For example, f high pressure njectíon systems fail and here are
no low pressure injection systems available, the question is not asked as to
whether the operators depressuríze the reactor (.e. , core damage ill occur
regardiess of whether the vessel is depressurized) . However, the pressure in the
vessel is very important in the Level II analysis (e. , determines which systems
can be used to inject coolant following recovery and affects the containment
loads and the source term).

It is ortbwhíle to review the Level 11 analysís and determine which systems
could. be used to mitigace the accídent and determine if t s appropriate and
feasible to include these systems in the Level model even f they are not used
to determine core damage e.g. , standby gas treatment system). By including
these systems in the Level 1 model any dependencies between systems and support
system can be taken into account.

The answers to many of the PDS questions iii have to be based on information
contained in the cut sets and, thus, careful thought should be given on ho to
efficíently handle the thousands of cut set that iil. be generated in the Level
1 analysís.

Uncertaíntl and SensitivitY Analysis

lf the same data source is used to generate (obtain) failure probabilíties, then
all components that use this faílure probabílity should be fully correlated.

8
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A. 3 RESOLUCION TOMADA RESPECTO A LOS COMENTARIOS DE SNL--.

A. 3.1 INITIATING EVENTS.

For Large LOCA:

The SNL- staff suggests that a distinction between the Recirculation líne

break, Main Steam fine break and Feedwater line break should be made. Usually
this kind of distinction is not made in PRA studies for a large LOCA. For the
Internal Event Analysis for Laguna Verde NPP, the oss of coolant accidents
(LOCA's) were classified based on size and location (inside containment and
outside). For a large LOCA inside the containment the only distinction made was
based on the type of fluid considered, it is steam or iquid. So the Recirculation
line break was analyzed as a iquid large break inside the containment. The Main
Steam line break and the Feedwater line break inside the containment were also
considered as part of a large LOCA initiating event. It was considered that
success criteria for these breaks, at least inside the containment, do not differ.

For the Main Steam line break and Feedwater fine break outside the
containment the following assumptions were made regarding the possible
distinction between these types of LOCA's. First, these kind of breaks are easily
isolated, and if this solation is successful, then the sequence can be treated ike
a transient. Second, if the isolation fafis the sequence becomes an interface
LOCA V sequence) with a relatively low estimated contribution to the total core

damage frequency based on the frequency of the initiating event times the
isolation failure probability and times the conditional core damage probability.

Based on the above considerations a distinction between the different types of
large LOCAS was not made except for breaks inside the containment.

For the LOCA in the Nuclear Service Water:

A possible break in the Nuclear Service Water piping was not considered
in the Internal Event Analysis for LVNPP due to its low frequency of occurrence.
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The HPCS/LPCI and LPCS do not have an automatic trip on high

suppression pool temperature so this issue was not considered in the Internal

Event Analysis. However, as part of the accident sequences delineation it was
considered the potentia¡ pump failure of these systems as a result of hgh
temperature in the suppression pool in those accident sequences in which the

RHR/NSW have failed. Due to the potential pump failure in these scenarios sorne

alternate systems have to be aligned to assure the continued core cooling.

Regarding the V sequence (nterface LOCA) it was found, based on sorne

previous PRA and sorne estimations, that the core damage frequency associated
with these sequences are relatively low. However, it is recognized that they could

contribute significantly to risk, that is why sorne bounding studies wil be

performed to estimate the potential risk associated.

Based on the SNL- staff comments and after careful examination to search
for any plant specific initiating event it was found that the loss of a ¡E AC bus,

E DC bus and oss of instrument air cause or contribute to a plant trip, and

therefore they were included in the Internal Event Analysis for LVNPP. The

complete oss of Nuclear Service Water or Nuclear Closed Cooling Water cause

a pant trip and affect several njectíons systems, however, they were not

included in the analysis based on their low frequency of occurrence.

A.3.2 SUCCESS CRITERIA.

For Smalt LOCA:

It is recognized the need for the control pressure function through the

SRVs for the smallest LOCA's sequences when the high pressure injection
systems, HPCS or RCIC, are used. However, the event tree for small LOCA on
volume 2 was not modified because it was assumed that all the sequences

depicted in the aboye event tree consider the successful operation of the SRV's
at their safety point to control the pressure. Those sequences with failure to

control the pressure were considered negligible.
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For Transients:

The recirculation pump sea¡lIeak as a resuit of the wearing-out of the pump
seals during normal operation was included in the small LOCA category. For those
transients without recirculation pump seal cooling a leak occurs and the sequence
should be transfered to a smalt LOCA, however the frequency of this occurrence,
that is the recirculation pump seal failure probability times the transient
frequency, seems to be low compared with the frequency of the small LOCA.
Nevertheles a more detailed analysis of this issue is being considered.

A. 3.3 EVENT TREES ANO ACCIDENT SEQUENCES.

The modification of the event trees to include a transfer to the small LOCA
tree for transients where recirculation seal cooling is lost was not made based on
the ow frequency of occurrence. lf the aboye detailed analysis yields a different
conclusion, the appropriate modification of the event trees would be carried out
and the sequences would be reassessed.

It was conservatively assumed that a core damage occurs for an ATWS
sequence where the PCS was lost and the SLC was failed even if an adequate
source of injection were available. We are aware, however, of the potential
quasi-steady state operation that could result in this kind of scenarios, as was
found in La Salle NPP analysis. Currently a project is under way to verify or

neglect the occurrence of this quasi-steady state operation for Laguna Verde NPP
using the TRAC-BF1 code.
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A. 3.4 SYSTEMS ANALYSIS.

General.

Regarding the plant specific subtle failures analysis, we agree that this
analysis must be undertaken to determine whether or not new failures exist
beyond those considered in the NUREG/CR-4550 and that were already reviewed
for their applicability to the Laguna Verde analysis, however due to time
constraints and scarcity of human resources it was not possible to go on in more
detail than we did.

Shutdown Cooling System (SDC):

The final model for the SDC system now considers the failure to cose the
minimum flow line.

Control Rod Drive System (CRID):

The current ogic model of the system only contains the human error to

align the system with a screening value of 1 .0. This is based on comments
provided by the Human Reliability expert and due to a lack of procedures for the
CRID alígnment. When the precise procedures for the CRID alignment become
available and further the Laguna Verde operators are fully trained in the use of the
procedures, then the ogic model of the system would give credit for the Charging
water header for injection as well as for thr Cooling water header.

Nuclear Service Water System (NSW):

The NSW is a normal operating system consisting of two loops with two
pumps in each loop. For normal operation three pumps are required, two in one
loop and another one in the other oop. For emnergency operation only one pump

in each oop is required, however for safe shutdown only one loop is needed.
Since the initial state of the plant is assumed at fuil power, it means the

successful operation of at east three NSW pumps before the initiating event
occurs. The common cause failure of the four pumps to run during the mission
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time is assumed unlikely, besides, the scattering data available for beta factor of
motor driven pumps to run supports the decision of not include the commron
mode failure of the pumps to run.

The final logic model for the NSW now includes the commron cause failure
to close of the motor operated valves and the air operated valves designed for the

isolation of non-essential loads.

Nuclear Close Cooiing Water System (NCCW):

The common mode failure of the two motor operated valves to close for

the isolation of non-essential loads is now considered in the NCCW ogic model.

Standby Liquid Control System (SLC):

The SL-C pump suction valves <MOVs) are modeled, in the final logic model,
for common mode failure to open.

Condensate System (CDS):

Since the sealing water of the condensate pumps is provided from the

condensate pumps' cornmon discharge header, the loss of pump cooling was not
included in the boolean expression for the condensate system.

Firewater System:

Regarding the use of the Firewater system to inject water into the vessel,

and based again on comments provided by the Human Reliability expert, the ogic
model of the system only contains the human error to align the system with a

screening value of 1 .0. herefore it was unnecessary to verify the ability of the
Firewater system to provide adequate makeup to the tank so that the SI-C pumps

do not deplete the tank as they inject the water from the Firewater system into
the vessel.
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The Laguna Verde NPP staff is planning to write procedures for Firewater

alignrment and to design another path for injecting the water from the Firewater
system into the vessel. As soon as the above actions are implemented the
Internal Event Analysis will be modified to incorporate these changes.

A. 3.5 DEPENDENT AND COMMON CAUSE FAILURES.

From the preliminary total core damage frequency evaluation it was found
that the importance of the common cause failure of the batteries is marginal, that

is why a non-detailed review of the procedures used to check and maintain the
batteries was performed and based on this review no significant contributors to
dependent failures were identified.

The Laguna Verde systems were reviewed and sorne common cause failure

were considered for air operated valves (AOV).

The Nuclear Service Water logic model includes the possibility of comm-on

cause failures of the non-essential isolation valves.

Since the only system at Laguna Verde NPP that actually trips on high
temperature is the RCIC, and as this signal can be bypassed, no much effort was
spent in determining the way temperature sensors are tested to find out f they
can contribute to common cause failures.

A.3.6 DATA ANALYSIS.

The suggested review of any existing operational data to identify unusual

trends in failure data for Laguna Verde was postponed. It was considered that the
Internal Event Analysis for Laguna Verde NPP should be released using generic
data, due to the need to have a Laguna Verde model to perform sorne
applications. However a project has been envisaged to incorporate operational
data using Bayesian technítques in the near futura.
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The RCIC specific data base was reviewed but no unusual value was

found.

A. 3.7 HUMAN RELIABILITY ANALYSIS INCLUDING RECOVERY ACTIO NS.

A project was set up in early 1 993 to perform a specific human reliability

analysis for Laguna Verde NPP. Sorne pre-accident human actions were
reexamined, and it was found that the preliminary values used, that were based
on the values,es in NUREG/CR-4550, were acceptable taking into account the
Laguna Verde procedures, requirements for verification, and the regularly
scheduled checks prescribed by the plant operating procedures. t should be
noted, however, that not a the pre-accident human actions were examined in
this project, only sorne miscalibrations and system restorations after maintenance
were assessed, and the values obtained were assigned to the rest of pre-accident

human actions as appropriate. The philosophy behind was to spend no much tme
on pre-accident human actions unless we found it is worth while based on the
importance of this actions in the final CDF evaluation.

ft seems that the approach presented for common mode human failures
across mscalibrations of various sensors was not lear. The Interna¡ Event
Analysis for LVNPP does not include failures due to miscalibrations in different

divisions. It was included miscalibrations of Rx water level sensors, Drywel
pressure sensors, flow sensors, etc., but only in the same actualtion logic.

As it was stated aboye, the Laguna Verde human reliability analysis
estimates the human error probabilities for alí but a couple of post-accident
actions and these probabilities were used in the final quantification. Based on the
comments provided a screening value of 1 .0 was used for the human error to
align the Firewater and CRID systems for injection. This is based on the lack of
written procedures for alignment and on the fact that the LV operators are not
familiar with the use of this kind of systems for long term core cooling.

Regarding the recovery analysis approach, we can say that for the final
evaluation credit was given for multiple operator actions outside the control room
in a given cut set, provided this recovery actions were related to dfferent
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functions, for example recovery of injection into the vessel, recovery of

containment heat removal, recovery of diesel generators failures, recovery of
offsite power.

For Laguna Verde NPP the lack of procedures for cross-tie the HPCS DG
to either Division 1 or ¡ is due to the fact that physically this is impossible.

A. 3.8 LEVEL ¡¡LEVEL It INTERFACE: PLANT DAMAGE STATES.

General Comments.

For the final Level /Level II Interface: Plant Damage States Analysis for
Laguna Verde NPP seventeen PDS questions were used to define the interim PDS.

Based on the comments provided, the final PDS questions do not combine
the status of several systems in one question, except the case of the low
pressure injection systems (LPCS and LPCI) and the different modes of operation
of the RHR, where the response of these systems to events in the accident
progression analysis are quite similar.

In general, alí the possible answers to a specific question were kept apart.
When the interim PDS were combined into the final PDS groups, it was possible
to join different answers to a specíifc question and the appropriate split fractions
were calculated to differentiate between the interim PDS that form the final PDS
group in. the accident progression event tree evaluations.

It is recognized the importance that the status of sorne systems may have

in the Level 11 analysis, even if these systems were not addressed in the Level ¡
event tree once it is determined that core damage has already ocurred. So, based

on the aboye, the PDS analysis tríed to keep track of the status of those systems
that were not considered in the accident sequences once the core damage occurs
by assessing the cut set information in order to determine if a system is available,

failed or recoverable.

From a preliminary review of the Level It analysis it was found that no
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additional systems could be used to mitigate the accident, except the standby gas
treatment system (SGTS). We are in the process of determining for which PIDS's
the STGS is failed, available or recoverable.

As it was stated on the comments provided, many answers to PDS

questions have to be based on information at the cut sets level, so even if we
would have wanted to have an automatic way to answer the PDS question to
each minimal cut set it was impossible due to restrains in the basic event
codification. So, this process was performed by hand for eac'h of the 4245
minimal cut sets, however sorne patterns of failures were identified which

facilitated the PDS sorting.

A. 3.9 UNCERTAINTY AND SENSITIVITY ANALYSIS.

Similar components with failures probabilities generated from the same
data source were fully correlated as part of the uncertainty analysis.
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FIGURA B-1. ARBOL DE FALLAS DEL SISTEMA DE ASPERSION DEL

NUCLEO A ALTA PRESION (HPCS).
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FIGURA B-2. ARBOL DE FALLAS DEL SISTEMA PARA ENFRIAMIENTO DEL

NUCLEO CON EL REACTOR AISLADO (RCIC).

B-32
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FIGURA 6-3. ARBOL DE FALLAS DEL SISTEMA DE ASPERSION DEL
NUCLEO A BAJA PRESION (LPCS).
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FIGURA B-4. ARBOL DE FALLAS DEL SISTEMA DE INYECCION DE

REFRIGERANTE A BAJA PRESION LAZO A (LPCI-A).
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FIGURA B-5. ARBOL DE FALLAS DEL SISTEMA DE INYECCION DE

REFRIGERANTE A BAJA PRESION LAZO B (LPCI-B>.

B-92



FLUJO N*U~0%NI
DEL SUEM Lpel

LAZO a

No COT LUOA SITM LPCI-a
TWA VES DEL NOD 1 1 E~30 muMA A

No FLU UJO A KMOIVLAS DEL MOTOGOMO DEL NC OS FLUJOA
TWAVUS DEL NODO 12 LPCI FALLAS DE CAUSA 5141 AA De CAUSA IEAVIS DEL NoD 1 1

agaWNVO 0= COMN ~~~~~~~CO*AWN ascR~10T itA

p^* 16 A -7 P^O~~~~~~~~~~~~~~~~~~~~~A 02

FACO EAFLA V>LVULA DE FACTOR SETA FALLN MOICROA3
kD ~~~~~ ~~~~A ASW3 INYICC~O OpEADA^ A ASRANCA 3 FAJLA A ARRANCA

w MOTOVALVULAS <ENE> FOR MOOR DEL LPCI R*CTOSOI~A <ENE>

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 01
PRESION LAZO B (LPCI-B)



IRAVES DEL NOO 1 1
SEGM1fTO líA^

VALVULA MANUAL VALVULA DE NO E~E31 FLUJO A cmIF¡ceo URTOR1
I.PC1-V-2U FALLA A *flUNCbN itRAVE DE LA IPC1-R0421715 FALA

P~AECER AVERTA LPC-CV430 FALLA LpC~I-M es04 A PERMANECER
A ARR AmiEm 10 <OTIDO>

L exvv2~ S iZZiG L UNíiaisjj 310R21710

VALVIJLA OPERADA NO £~(58 SENAL DE VALVULA OPIRADA ¡ No E(81 COIUIENTE
POR MOTO APERTURA A LA 1 POR MOTOR ¡ ALuMRNA PARA LA

LPCI.MV20 FALLA LPCI-MV-~l4 LPCI^M~U4 1 LPC^ ~Vfl4
A AsmR INDOPONILR ornDo

0M24FO *MVU48F *M24T mv~OA

NO HAY ZINAL DE
kD APIIUR DEL

LPCI-MV-820

NO HAY 1 20 VCA DEL NO HA^Y NAL DEL
MCC-io1-* A LA REWEVADOR 42o A LA

PAo do PAO 04

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 0
PRESION LAZO B (LPCI-B)



NO HAY 120 VCA DEL
MCC-1 3l-3 A LA

PAO 02

1RAN*FO*~*O DE FUSIk.E D LA
120 VCA DE LA Ipci~~afOI

un ~~~~~~~~ ~~~~~~LpCI-Mv-~~ ALLA ApIRTUR PRIEMA1I3A
A aloUIR OPIRND

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 03
PRESION LAZO B (LPCI-B)



NOOHAYYSENAL ELAO 2OD
AUT AT VA DOR ~LA LAC-V4E

'o~~~~~~~~~~~~~~~~~~~~~~~~l

NODO SEGMNO NOO R EETO N4OD 2 GITO ND SGE

AUTOM^11C INDE O SCINS1O CINd2O

AP^RA A LA FALLFABA07 MAGDE

PRESION LAZO B (LPCI-B) DE NO ^Y £%MDE



PAAJA APMNO HAM A DISEEGD

SISTEMADE INYECION DL NUCKE ANBAJ aNNSGRY EICLVU<PGNA0

PRESION LAZO B (LOTACOPDCI-BV)OR 24



NO HAY IDIA DEL
NODO ¿ U~MO

1 0

pAQ 04

NO HAY SíiNALDEL CONTACTO D
NODO 4 SEGLUMTO VAOK13

1 1 FALLA ACEA

0¿N4SII [ BKBO~FC

*ELEVADOR *1439 No HAY SENA DEL
FALLA A ENEOAR NOD 4 SIMUNO

cD la

uaOaad 44

*ENSO DE PMSIO SEUDE pUEIO SENSO DE PUESION
¡12-NODE FAALA A 112-NOOR NO HAY ERROR H4UMANO A

CERRAR SNLCALICRAR

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 06
PRESION LAZO B (LPC-B).



NODO 3 BEONENO

aCIN290l
PAO 04

CONAT E NO HAY SENAL DEL
RIELEVADOR M9U ODO A E~NIO
FAU.A A CaRA 94

ULEADOR ií941 NO HAY *ENAL DIEL
FAL.A A ENIEBZa^R NODO O SIgam~o

SR94ASIE MNOMC

W ~~~~~~~~~~~~~~~~~~~~~~~~~~PAG 09

Xo

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 07
PRESION LAZO B (PC-B)



NO HAY ACNAL DEL
MODO 4 1&UNO

20

pA 04

CONTACTO DE NO HAY mINAL DEL
1-' mILIV~~~~~~~~~ADOR K1 FALLA NODO mleNT

o~~~~~~~~~~~~~~~~~~~~~~~~po1

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AE1-CNIV-Ul PAGINA 08
PRESION LAZO B (LPC-B)



NO HAY SINAL DEL

PAO os.2

No HAK 26V0- NO HAYENLL
LA DI NOD a 8I&NYO

INICIAC~O 00

NO HAY SINL DEL N A EA E
NODO U ACI ~ ODEN E~NO

06 l

H ~~~~IN1ESRUPO MA^UA 0pIRAD FALL.AA NO HAY UNL DL NO HAY SIALOL *ENSRE DE NIVEL SEWO~ CI NIMO
30601 INICIACION INIIA EL LPCI-Ua Y EL NODO U ~IM~0T NOD C *ECMENIO DEL MC jo@0.WEUROS E W9

O ~~~~~ALLA A CIlIA Lpci-C 1 1 00 §'UMA A CAU~A HUMAN A CALIRA

US6AFC YOOSI# AINSEl 1 ~N

pAo 11 po1

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-U1 PAGINA 09
PRESION LAZO B (LPC-B)



NO H4AY 125 VC0-U A
LA LO~CA DE
INICIACION

PERDID DLmu or FUtUBLE FO1 DE LA
H 128 VCD A LA~~~~~~~~~~~ LOQICA DE

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 10
PRESION LAZO B (LPCI-B)



NO HAY ZENAL DEL
NODO a EM~ENTO

11

PAG 09

NO %AY Ial DELNOK NADE
NODO E NOEO ENTOT

12 2

CONTACTO DE NO HAY ENAL DEL No HYAT No HA^Y SENAL DEL
RELEVADOR KOS FAULA NODO a "EGENt P~WN EN EL POZO NOD a SEGENTO

EuVDO l NO HAY SENAL OIL CONTACTO DE NO HAY SENAL OIL
H ~~~~~~~~~~FAIJ.A A ENEaG~A NODO a sEGUENTO RELEVADOS KOG TALLA NODO E SEGMENTO

o ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~po1

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNIV-Ul PAGINA 11
PRESION LAZO B (LPCI-B)



NHYSNO 1OIL ~ DELVAO B
NOOUSMODO a AJIA AENUQ«A

21

o CIUU~~ ~ ~~~~~~~~~~~~~~~~~~~~A .

PRESION LAZO BDE (OLPCIDe-B)



NOTC O ^ NY SEAL DEL NO HA AY NO DA INLLE
EVAOK7FLANODO C ZEMET PEIO~N CO NODO C SIGMENTO

21

E ~ ~ >

w~~~~~~~~~~~~
ELIADOW Rº7 No AY ENAL DEL CONTACTO DE No HY SENAL DEL

H P~~~~~~~~~~~~AA A EN£~UA NODO C EGMIENTO *ELEVADO K FLIA NODO C SEGMENO

un'

PAO d

PRESION LAZO B (LPC-B)



NO AY EN L Df L 1 R

NODO C I*NTO ¡FALLA A ENESQEAR

UISRDf paISBI«N DE PR~N
H 5~~~~~~~~~22-MO~ FALLA A ~ ~NOa »o %AY

O ~~~~~~~~~~ca~ SINAL

a,' ~ ~ ~ ~ ~ ~ au

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 14
PRESION LAZO B (LPCI-B)



No HAY &mA DEL
NODO 4 SImakE0

21

SPIN71, SCN4S2
C1N48s.20

RELEVADOR ft No HAy SINL DEL.
FALLA A ENERIZAR NODO 4 UMENO

SEJFE ~~cINdi.

H ~~~~~~~~~~~~~~INTERUUPTOR MANUAL RELEADOR 127X/UA CONTACTO DE
SUS FALLA A NO HAY ~EA DE RELEVADOR 127X/Sl

O ~~~~~~~~~~~~~~PERMANECER CONTRL FALLA A CUMA
CERRADO

S44O4RC SR7XC1N RR7XCIFC

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-U1 PAGINA 15
PRESION LAZO B (LPCI-B)



NO EXIB111 FLUJO A
IUA VES DEL NODO 12Ž SEO~UNTO -u

~~Na"'
FAQ 01

VALVULA OPEAD^ No EXT FLUJO A VALVULA OPEAD VALVULA OPEAD No EST RLUJO A VALVULA OPERADA
H POR MOTOip TRAVE* DaL NODO 12 POR MOTO POR MOTOR RA^VES DEL. NODO 13 POR MOTOR
O) LPceMV-82190 sEGMENTO éC LPCI-MV-81i95 FAALA LPCI-MV4221 U SEGMENTO 1au LPci-MV-451 PAIL

CC) IND~Has DMDO ~~~~~A PRMAECER INOUPONISLE DIDO APERM^NECER

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 16
PRESION LAZO B (LPCI-B)



lRAVES DEL MO 12

111412116C

PAS 16FA 1

SISTEMA DE INYECCION DETREFRIGERNTE"AL BAJA NSNS/TRS EICNV-1 AGNA1

PRESION LAZO B (LPCI-B)c*~1&4 LCIW-~ fLL



No EXST FLUJO Ak IAVIS DEL MODO 13

1Mi12i17A
IIN12516E

FVAL VULA MANUAL VALVIILA DI NO EXSTI FLUJO A VALVULA OPESADA

L IPci-V-235 FALL A - SEVENCION llAVES DI LA ~o MOTOR

NO EXISE SNAL DE MOIOSOMS MOTOSBOMBA FALSA EN LOS 1 MOTOSOMS
ASIANUE A LA [UPCI-MP-00iS FALLA A U`Ci-MlP-OOIB FAIJA A AUXIUARIS DI LA UC-i-i

LpCi-MB-00iS SEGUIR OPRNOARSANCAS LPCi-MP-011S IDONSLE DISIDO

ASRNQE EL 43 11 ATENANO MAY SENAL DE NO E~IT CORRIENTE FALSA DIE LA FUNEA^ DE FMUNIMO FALLA DE LA

^RRAQUEDEL & § ALT*NAPARA LA VEN11LACION DEL FLUJ FALLA A ADRIR LPCI-LIP-00iS DISIDO
H ~~~~~~~~~~~A LA LPCI-MP-OOi E Lpci-WP4OTS CUANTO DIE LA [A ENFUAMENTO DEL

0 1 LpCi-WmP4Os NCw

SP1N7SOO SMPOi~a" BMPO1»VF *#^lS6SMoIcw

CONTACTO DE NO HAY SENAL DEL VALVULA OPEAA VALVULA OPERA^DA VALVULA DE IVALVULA MANUAL
RELEVADOS Kl SS NOOO 7 IBEGMEUNTO POR MOTOR POS MOTO IO U`PC-V-201 5 FALLA A
FALLA A CERRAR la LpCI^M4ID LpCi-M-SOI FALSA LPCI-CV-135 FALLA A PERMANECER ASIENTA

-- ~~~~~~~ -~~~~~INDISPONISUI DISIDO A PERMANECER LA____
Y.. 1JRUP F. piN7SiD SM UT _________ SVieRo

PAO 19

SISTEMA DE INYECCION DE REFRIGERANTE ABAJA CNSNS/GTRYS AEI-CNIV-Ul PAGINA 18
PRESION LAZO B (LPCI-B)



NO %AY SENA DEL
NODO 7 SEGMNTO

1O

SELEVADO lisa NO «AY *ENAL DEL
FALL^A ENRSEM NODO 7 SEGME

NO HAY SENA L DEL N O A HAY CENLAEL I DE UPTO MANUAL DELEVDS58
H NODO 7 SEGMETO NODOO77EGMNOD O 538ADR 2 NALDAO FAU A G MAT C

H Si lA PSSMANECEU AmEllo DES-ENEUGRADO~~ERIRAD

PA11 20 G21 AGU

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 19
PRESION LAZO B (LPCI-B)



No HAY SMNAL DEL
NOD 7 SEOMN~O

12

PAG 19.22

NO HAY mINAL DEI. NO HAY SEHAL DEL
NOD 7 SEGMENT NODO 7 EGMENTO

15 la~~~~~~~~~~~~1

SPlN7SlSjjjjJ [ *P1~N71116

CONIACT DE NO HAY aSNAL DEL CONTACTO DENO HAY SALDEL
SELEVADOR K9~ FALLA NODO A SEGMENTO RELEVADOR K38 FALLA MODO d SEGMNTO

A CERRAR 95 A CESUAR 21

*K93P1 FC ~A*~S9 I3EPUFC eco-

REIEVADOR 595 NO HAY mINAL DEL
H P~~~~~~~~~~~~ALLA A ENEUBUAR NODO O eSGMNT

H~~~~~~~~~~~~~~~~~~~~~~~c

m59sFASOO

/2

pA 09

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AE1-CNIV-Ul PAGINA 20
PRESION LAZO B (LPCI-B)



NO HAY UNL DEL
NODO 7 ~MNT

lP1N721U
pAl 19

NO HAY UNLDEL CONTACTO DE

INIEUPO@ ANULV CONTACTO HONACO E ELVAO 17 N

Udi FALLA A RELEVADOI 1 2rX/l NTEVDO K5wal HAY GENAL DE
PIfldAECER MALLA A CEJREAl MALLA A CEllA CO~TO

§K52PlFC 05~~R7P1 Na

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYs AEI-CNLV-Ul PAGINA 21
PRESION LAZO B (LPCI-B)



No HAY SENAL DEL
NODO 7 SEGMENO

IA

~~Pl N7fiN7S1

PAG 9

CONTACTO DE NO HAY aSNAL DEL
IELEVADO* K70B NODO 7 SEGMENTO
FALLA A CERAI 23

RK7DP1FC N72

RELEVAO R700 NO HAY RENAL DEL
FALLA A ENESOMAR NODO 7 SE>

aRíwoSIF flN7512

MGO 20

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 22
PRESION LAZO B (LPCI-B)



FIGURA B-6. ARBOL DE FALLAS DEL SISTEMA DE INYECCION DE

REFRIGERANTE A BAJA PRESION LAZO C (LPCI-C).

B-115



FLUJO ISURCIENIE

NO EXST FLUJO A SITM LPCI.C
lRAVES MEL NODO 31 gmo HUMANO A

SEGENT OEA RESTAURAR DFUS
DE TU

NO EXST FLUJO A MOTOMO EL MOIOVALVUmAs DEL NO EXST FLUJO A
TRAVES DEL NODO 31 ENE FALLAS DE CAA LPCI FALLAIS DE CAUSA IRA VES DEL NODO 32

SEGMENT 31A COMUN COMUN SENO338

L CN31531A LLICFV C3233

pAo 02 FAG O9

FACTOR M5A FALLN MOTOSOMEA INI FAcYOR RUTA FALLA VALVULA DE
H ~~~~~A ARRAA 3 FAUA^ A ARANCAR A ARR 3 INVECCION OfUAD

H ~~~~~~moTOmOMA EE>MOTOVALVULAs (ENE> POR MOCTOR DEL LPCI
aN ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~FALLA A AMR

L- YETA~M RI4C VUySd YMIIF

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 01
PRESION LAZO C (LPCI-C)



NO EDSI #LUJO A
1UAVE DEL NODO 31

&EMUNTO SíA

CN3%5~O
PAQ 01

VALVULA MANUAL VALVULA DE NO maiFLUJO A ORIRCIO RESlUITOR
LPCI-V-2C fALL A ETENCION TRAVE3 DE LA IPC1-RO-a21 7C AAJA

PERM^NECES AMRIETA LPCI-CV-UB FALLA LPCI-MV-a2OC A PERMANECER
A AN*IR ~~~~~~AETO <OSUUDO>

CN31 3313 CEO2I 730

PCI MOOR POR MOOR APERTURA A LA ALTERNA PARA LA
LPci-M-fOd FAU..A I.PC.Mv43mc IPCI-MV-82C LPCI-MV-~ad

A ASIE INDISPCWEa DISIDO

cmVZ0go CVO CMV24SFcmv~OA

NO HA^Y ENAL DE 
H A~~~~~~~~~~~~~~~~~~~PERR DEL
H M~~~~~~~~~~~~~~~~~~~~~~~~CC-iml-a A LA
-J ~~~~~~~~~~~~~~~~LPCI-MV-fl0C

NO HAY 120 VCA DEL NOHYSNLDEL
MCC-lío-5 A LA RELEVADOR 42/O A LA
LPCI-MV420C LPCI-MV-~24

CoMiso.O41SO_

PAC> 03 PAc 04

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 02
PRESION LAZO C (PCI-C)



NO HAY 120 VCA DEL
MCC-IN.S A LA

1PI-V201C

cod ~ ~ coNlo

?UAMUORMDO DE FUSIU DE LA
H ~~~~~~~~~~~1VCA DE LA Lpc^^W-O4

H ~~~~~~~~~~~LPC1UV-aOd VALLA AP^ilhA ~IhMURt
CD ~~~~~~~~~~~~~~A O~IADO

C1000um cnoOapo

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNIV-Ul PAGINA 03
IPRESION LAZO C (LPCI-C)



NO HAY SEAL DEL
SLEADOU 42/O A LA

LPC,-Mv-aoc

u VDO 2O E1 NO HAYSEA
LA AUCI-M420ICA DE
pA¡ A NSmS APERTRA A LA

LPCI-MV-~M

No K4Y SENAL DEL CONTACTO DE
RELEVADO* R25 R~~ELEVADO* K25 FALLA

A CUSRAS

IN ~~~~~~~CK250EFC

RELEVADOR 5 NO HAY *ENAL DEL
H M~~~~~~ ~ ~ ~~~~ALA A ENREA NODO 2 asEGMNTO,

NO HAY SENAL DEL NO HAY SENAL DEL NO HAY SENAL DEL NO HA^Y ENAL. DEL
NODO sEGMENTO NOD 3 SE~NTO NODO 2 SEMENIO NODO 4 EGMENTO

1 0 1 0 1 0 20

PRESION AZO C (L CIC)SOCIS1 CNSGCI42 



No HAy SENAL DEL
NOD 4 MOMgNTO

o~~~~~~~~~~~~~~~~~~~~~~~~~~l

SISTMA D INYCCIO DE EFRIERANEzA BJ NN/TRSAICL- AIA0
PRESION LAZO C (LPCI-C) 



NOHYSNO Df^ L CONIACTOEL

NODO A IMNT IIADOR K943

RELEVADO 5943 NO HAY *ENAL DEL
H ~~~~~~~~~~~~FALLA A ENEMIAR NODO 0 SEGMENTO

ARBOL DE FALLAS DEL LpGI-U

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTR1YS AEI-CNLV-Ul PAGINA 06
PRESION LAZO C (PCI-C)



NOHA ENAL DEL
NODO 2 1151MENTO

¡jjjCIN2lO 

p^a 04

CONTACTO DE SELEVADO 2
H MI~~~~~~~~~~EVADOU K2& FAU.A F^ALA A PEUMANcI

APME~CER DES-ENEUOUDo
cEUaD

c.coEcjjjjj [ ciUSEP

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 07
PRESION LAZO C (LPCI-C)



w~~~~~~~~~~~~~~~~~~~OHY*N C

PRESION LAZO C (LPCI-C)~ DL CMACO D



NO EXST RLUJO A
IRA VESI DEL NODO 32

CNS2SSSB
CN31BO

VALVULA MANUAL 1 VALVULA DE No mEis FLUJO AMOTOVALVULA
LpCI-V-23C FALLA A REVIENCION ILAVES DE LA LpCI-MV421JC FALLA

PIRMANECER ABIERTA LPCI-CV-1C FAM A LPCI-MPOO1C A PERANCER__________________jABRIR ABIERTA

NO EXISIE SENAL DE MOTOBO0MBA MOTOSOMILA 1 FALLA EN LOS MOTOBOMA
AB*AUU PARA LA LPCI-WIC FALLA A Lpci.-001wC FALL.A A 1 AUXILIARES DE LA LpCI-MP-00C

IpCi-L~00C REGUlE OPERANDO ARRANCR LpCi-MP.1C INDUIFONBLE 0<3100
A IN

C~OCal, CK ¡jjjjCMMItCFBCN2ES CMPOCTM-

NO I4AY *ENAL DE [NO ~Ol CORmENIE j FALSA DE LA LUNEA DE MIsNIMO r FAMLA DE LA
H ~~~~~~ARANQU DEL BUS 1WM ALTENA PARA LA j VENIILACION DEL FLUJO FALLA A ABRIR LPCI-MP-~C DEBIDO

A LA LPC-Np-001C LpCI-Lv4O1C CUARTO DE LA A ENFRIAMIENTO DEL¡i c~ icNcCw
CPIN7SOO CMOCAp CMO1 CV CSB CMp^1CCW

CONACODE NO H4AY RENAL=DE VALVULA, OPRAA VALVULA OPERADA VALVULA DE VALVULA MANUAL
RLADRK21 FALLA NODO 7 SEGMNTOPOR MOlOS POR MOTOR SETECIO~ LP`C1.V-201C FALLA A

INDISPONIBLE DEBIDO A PERMANECER ABRIR PRAEE

CK2ZIlFC ] L C1 N71&-] LcMv~ MjCMV2ORRO cvi CFO L ~ C O

PAG 10_( )

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AE1-CNIV-Ul PAGINA 09
PRESION LAZO C (LPCI-C)



NO HAY SINAL DE1

CP1N71

PAQ0

RLEVADOE 21 No HA^Y *ENAL DEL
FAULA A EN£U~A NODO 7 *EGMENIO

11

No»y HAYSEA I. OTCOD NO HAY ISNA DEL
NODO 7 UB9UN0 RELEVAD K27 FAULA NODO 7 SIOENO

12 A PURMANICIU 13

CPI17U12 C2~R LC~71

NO HAY U~SA DEL NO HAY SENAL DEL INTERUPTOR MANUAL *ELEVDO 127
NODO 7 *EGMENTO NODO 7 509MENTO 3SC FALL A FALLA A PERMANECER

1 4 18a PERMANECER ABIERTO ~EINERQ~.D

PAC I PAQ- 12

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEICNIV-U1 PAGINA 10
PRESION LAZO C (LPCI-C)



No HAY ZENALDL
NODO 7 e*Am

14

ep1N7514 1
CP1N17EI2

PAO 10 ( ~

NO HAY SENAL DEL 7 CONTACTO0 DE
2 ¡ A CRMEA

aCIN~R1 KRPC

RELEVADOS RI,17 NO %AY R£%AL DEL
FALLA A ENEQGI2AR~ NODO d REQLENTIO

INTERRUPTOR MANUAL CONTCODE RaEIVADoR 127X/31
H EdiR~~~~~~~~~~~~4 AULA A RELEVADOR 1272(451 ¡ NO HAY *ENAL DE

PERMAECER PA~. A CERRAR ¡ CONTROL
CERRADO

RUO4RC LK~7XCIFC L 117XCIN5

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AEI-CNIV-Ul PAGINA 11
PRESION LAZO C (LPCI-C)



NO "^y SENAL DEL
NO 7 maNIO

c1,147512
pA 10

NO HAY hIA DEL CONIACTO De
NOCO A SUmENO ~ ~IVD K%4U

94~~~~C9PF

mUEADOR u"4 NO"AY DENLL
H ~~~~~~~~FALLA A RMNIm<~ NOC O *&CINT

00

ÁRBOL DE FALLAS OIL LPCt-5

SISTEMA DE INYECCION DE REFRIGERANTE A BAJA CNSNS/GTRYS AE1-CNIV-Ul PÁGINA 12
PRESION LAZO C (LPCI-C)



FIGURA B-7. ARBOL DE FALLAS DEL SISTEMA DE DESPRESURIZACION

AUTOMATICA (ADS).
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FIGURA B-8. ARBOL DE FALLAS DEL SISTEMA DE REMOCION DE CALOR
RESIDUAL (RHR) MODO DE ENFRIAMIENTO EN PARADA LAZO
A (SDCM-A).
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FIGURA B-9. ARBOL DE FALLAS DEL SISTEMA DE REMOCION DE CALOR
RESIDUAL (RHR) MODO DE ENFRIAMIENTO EN PARADA LAZO
B (SDCM-B).
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FIGURA B-1O. ARBOL DE FALLAS DEL SISTEMA DE REMOCION DE CALOR
RESIDUAL (RHR) MODO DE ENFRIAMIENTO DE LA PISCINA DE
SUPRESION DE PRESION LAZO A <SPCIV-A).
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FIGURA B-1 1. ARBOL DE FALLAS DEL SISTEMA D.E REMOCION DE CALOR
RESIDUAL (RHR) MODO DE ENFRIAMIENTO DE LA PISCINA DE
SUPRESION DE PRESION LAZO B (SPCM-B).

B-171



SISTEMA RHR-U FALLA

A PROPOCIOEAR

SISTEMA LpCIl NO EXISTE FLUJO A,1 OPERADOR FALLA A
ERROR HUMANO A ¡ TRAVES DE LA. INICIAR EL SpcM

RESTAURAR DESPUES RHm-MV-S21O

DE T _ 

ELPciaFlllSA -. UOPERAU j

NO EXISTE FLUJO A MOTOSOMILAS DEL MOTOVALVULAS DEL NO EXiSTE FLUJO A
TRA VES DEL NODO 1 1 RHR FALLAS DE CAUSA SPCM FALUAX DE Ia SDEL NODO 12

SEGMENTO 15 COMUN CAUSLACOMUN_ L SEOMIENTO OOA

rrVNI3 _RH1RCCFL SPCCCFMV -- VN12SOO

PAG 02 II1PAGOS4
FACTOR SETA FALLAN MOTODOMBA MPRHR FACTOR SETA FALLAN VALVULA DE

A ARRANCAR 3 FALLA. A ARRANCAR A ABRIR 2 INVECCION OPERADA
MOTODOMSAS DEL MOTOVALVULAS POR MOTOR DEL SPCM

___BETA3M - Y RT2VVVPC 

MP YMPRHRCF YEAM

SISTEMA RHR MODO DE ENFRIAMIENTO DE LA CNSNS/GTRYS AE1-CNIV-U1 PAGINA 01
PISCINA DE SUPRESION LAZO B (SPCM-B)



NO EXIS FLUJO A
TlAVES DEL NODO 1 1

SEQMENTO 151

PAG 01

VALVWA^ OPERADA NO HAY SENAL DE NO EXITE CORRIENTE VALVULA OPERADA
POR MOTOR [APERTURA PARA LA ALIERF4A PARA LA POR MOTOR

RNR-MV-8210S FALLA RH-MV4210 RUR-MV-4210DIR-V420
A ABRIR [INDIS1PONIBLE DISIIDO

VMV2TOFO ~VMV210SIP VMV2IOAP

APERTURA DEL

MCC-I el-c A LA
RUR-MV-42105

VIONISOA

NO HAY 120 VCA DEL NO HAY SENAL DEL

TRANSFORAO E7 FUSIBLE DE LA FALL^ LA SEINAL READR 42/O DE 
120 VADLA J RHR-MV-52101 PERMISIVA PARA LA LA RHR-MV-82105

R>IR-MV-813FAL PERTURA PREMATURA APERTURA ¡ FALLA A ENERGIZAR
A SEGUIR OPRNDO J- __J -_____

- -. VTO1OFR _ - VF0oioPO 1 vla22 RIF

PAG 03

SISTEMA RHR MODO DE ENFRIAMIENTO DE LA CNSNSIGTRYS AE1-CNLV-Ul PAGINA 02
PISCINA DE SUPRESION LAZO B (SPCM-B)



FALLA LA *ENALLPERMISIVA PARA LA
APERTURA

[vioNilil 
PAO 02

CONTAC7O DE NO HAY SENAL A
RELEVADOR K 19S TSAVE* DEL NODO 2

FALLA A PERMANECER SBEGMENTO a§
CERRADO

3- ~ -m

NO HAY SENAL A -CONTACTO DE
11RAVE5 DEL NODO 2 RELEVADOR K lds

SEGMENTO 2C J FAL CAD PERMANECER

RELEVADOR SIdA INTERRUPTOR DE NO HAY 125 VCD-S A
FALLA A ENERGIZAR UMITE LIÓ DE LA 11 LA LOGICA DE ¡

RHR-MV-52101 FALLA INICLACION ¡
A PERMANECER L__

VR1-41OPE í vSS61ORC ] BASNASCO

ARbOL DE FALIAS LPCI-5

SISTEMA RHR MODO DE ENFRIAMIENTO DE LA CNSNS/GTR1YS AE1-CNIV-Ul PAGINA 03
PISCINA DE SUPRESION LAZO B (SPCM-B)



NO EXISTE FLUJO A
TUA^VES DEL NODO 12

VNIV51 VN2SOO

FAO 01

ABSOL DE PALIAS &DCM-5

VALVIJLA OPERADA NO EXISTE FLUJO A VAL VULA OPERADA1
POR MOTOR TRAVES DEL NODO 12 POR MOTOR ¡

LPCI-MV-52195 SEGMENTO id3 LPCI-MV-412195 FALLA
INDISPON151LE DEBIDO APERMANECER J

BMV21TM VN125165B 5BM129RO0

NO EXISTE FLUJ No EXISTE FLUJO A
H TRAVÉS DEL~~~~~~~~~ NOO12 TRAVES DEL

SEGOMENTO láD RNR-N~01 3

IN121

VALVULA OPERADA VALVULA OPERADA NO EXISTE FLUJO A INTERCAMIBIADOR DE FALL& INTERCAMBIADOR DE
POR MOTOR POR MOTOR TRAVÉS DEL NODO 13 CALOR NX001 INTERCAMBIADOR DE CALOR RHR-HX-01B5

LPCI-MV-5226R LPC1-uV-5126 ALLA SEGMENTO iR*A OBSTRUIDO(FALLA DE CALOR RNR4E-001R INDIPONIBLE DERIDO
INDISPONIBLE DEBIDO A PERMANECER EQUIPO> POR ENFRIAhUENIO L A M

PAG 06

SISTEMA RHR MODO DE ENFRIAMIENTO DE LA CNSNS/GTRYS AEI-CNLV-Ul PAGINA 04
PISCINA DE SUPRESION LAZO B (SPCM-B)



NO EXISTE FLUJO A
TRAVES DEL NODO 13

SEGMENTO iS&A

VNI2516D
PAG Od0 __

VALVULA MANUAL- VALVUL DI [NO EXISTE FLUJO A VALVULA OPERADA
LPC1-V-2311 FALLA A RETENCIO IRAVE* DI LA POR MOTOR

PERMANaCERli AbilRTA LPCI-CV-1R WAÍAAR4-MP-OO1s LPCI-MV-5213S FALLA
- - - ABRIR j t - - A PERMANECER

3XV2RR0J - cVV15FO mNi 31D 1 M2R

MOTOSOMBA MOT0SOMIA NO EXISTE SIENAL, DE NO EXKISTE FLUJO A MOTOBOMBA.
LPCI-MP-OI1 P ALÍA A LPCI-MP-0015 FALLA A ARRANQUE PARA LA TRAVES DEL NODO 13 aDCIVI.M10-0O111

ARRANCAR SEGUIR OPERANDO RI4R-MP-MIIII SEGMENTO 18 INDISPONIBLE DERIDO

.- BMPOBFI VIIPFB -$FSMPNO111M

INTERRUPTOR MANUAL OLDFAASLC-

5 FL ACERRARj

SISTEMA RHR MODO DE ENFRIAMIENTO DE LA CNSNS/GTRYS AE1-CNLV-Ul PAGINA 05
PISCINA DE SUPRESION LAZO B (SPCM-B)



FIGURA B- 12. ARBOL DE FALLAS DEL SISTEMA DE REMOCION DE CALOR
RESIDUAL (RHR) MODO DE ASPERSION DE LA CONTENCION
LAZO A <CSCM-A).
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FIGURA B-14. ARBOL DE FALLAS DEL SISTEMA DE CONDENSADOS.
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FIGURA B-1 5 ARBOL DE FALLAS DEL SISTEMA HIDRAULICO DE
ACCIONAMIENTO DE BARRAS DE CONTROL (CRD).
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FIGURA B-16. ARBOL DE FALLAS DEL SISTEMA ALTERNO NSW/L-PCI LAZO

A MODO ENLAZADO.
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FIGURA B-1 7. ARBOL DE FALLAS DEL SISTEMA ALTERNO NSW/L-PCI LAZO
6 MODO ENLAZADO.
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FIGURA B-1 8. ARBOL DE FALLAS DEL SISTEMA DE INYECCION DE VENENO
LIQUIDO (SL-C).
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FIGURA B-19. ARBOL DE FALLAS DEL SISTEMA CONTRA INCENDIOS.
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FIGURA B-20 ARBOL DE FALLAS DEL SISTEMA DE VENTEO DE LA
CONTENCION PRIMARIA.
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FIGURA B-21. ARBOL DE FALLAS DEL SISTEMA DE CORRIENTE ALTERNA
(AC) DIVISION 1.
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TRAVÉS DEL NODO 15 TRAVES DEL NODO 13SEGM¡N1O 12 j SEGMENTO 001

MN15SiA2 MN1[

( ~~ _____ ~PAG 37

INTIERRUPTOR DE INTERRUPTOR DE

CU ESPURIO AR INDISPONIBLI DESIDO
¡ A 11M

M^DS3 -M~CRODTA
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INO EXISlE FLUJO A
TRAVES DEL NODO 13

SEMENTO 001

UN MN 50010

22.36. 6.

BUS DE UO01120 VCA NO EXISTE FLUJO A
MCC-1 Al- FALLA A lRAVES- DEL NODO 13
OPERAR, CUALQUIER SEGMENTO 121

NO EYiSTE FLUJO A NO EXISTE FLUJO A
TRAVES DEL NOOO 13 TRAVEE DEL NODO 06

SEGMENTO 122 aSGMENIO 001

INTERRUPTOR DE INTERRUPTOR DE

PISPARO ESPURIO INDISPNISLE DEBIDO

w ___imi
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NO EXISTE FLUJOA
TRAVÉS3 DEL NODO 06

MNO73011 SEOMIENTO 001
MN135121 /
MNII21_

MNA 116 -O

MN50001 718637.
MN348001 41.48.46.

BUS DE 40/120 VCA NO EXISTE FLUJO A
su* 14t Al FALLA A TRAV ES DE 5L NO-0DO0 -0 6

OPERAR, CUALQUIER SEGMENTO, 051
MODO

.MIB4AI1FR -MK !

TRANSFORMADOR NO EXISTE FLUJO A NO EXISTE FLUJO A
IAAI FALtA A SEGUIR TRAVÉS DEL NODO 06 TRAVES DEL NODO 04

OPERANDO SEGMENTO 053 SEGMENTO 001 -

MTRAAFR [ wIN0646 [ MN4SO1

w F ~~~~~~~~~~~~~~~~~~~~~lINTERRUPTOR DE INTERRUPTOR DE
CIRCUITO 1OAI CIRCUITO IOAl SENAL

INDISPONISLK DESlOO ESPURIA DE DISPARO

OD ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~[_ A TM
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NO EXST FLUJO A
lRAVES DEL NODO 04

A SEGLMENTO 001

MN4265001 [ MGSC 

pmo0400 PAG 9. 1 0.

oUS DE 4160 Ve^ 1 NO EXISTE FLUJO A
*U$.IAI FAU. A lMAVES DEL NODO 04

OPERAR. CUALQUIER ¡1 SEGMENTO 051
MODO_

NO EXISTE FLUJO A NO ETE FLUJO A
lRAVES DEL NODO 0< TRA VES DEL NODO 04

SEGMENiO 063 SEGMENTO 041

NO £2081 RUJO A NO ExiST FLUJO A1 N 051FLUJO A NO EXI~ FLUJO> A

TRAVES DEL NODO 04 TRAVES DEL NODO, 041 lAAES DEL MOCO 4 TRlAVES DEL NODO 04
SEGMÑENTO 301 SEGMENTO 031 SEGMENTO 044 ¡ EGMENTO 043

( -- -~~~~~ FAG 41 PAQ 42- CUO

TRANSFORMADOR 1 NO EXISTE FLUJO A PERDID=A INTERUPTOR DE 1 INTERRUPYOR DE INT1 RRUPTOR DE
FALLA A SEGUIR ~ksDEL NODO 04 CORRIENTE EXENA CCUODGOlA FLL CIRCf0DGTA NO CRUIO DG1IA

OPERANDO SEGMENT 302 LO» 1 A CERRAR J HAY ZMNAL DE SENAL ESPURIA DE
vs~~-r~: -zz~~~~i~~izzi L CONTROL DISPARO

PA 40
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jNO EISTE FLUJO k 

TE E L NOO0
SEGMEINTO 302j

mNO44MO4SSO2

PAG 39

w F ~~~~~~~iítiRR-UPTORI DE INTERRUPTOR D INTERRUPTOR DE INTERRUPTOR DE

A CERRAR 1 HIAY SEMAL DE ESPURIA DE DISPARO INDISPONIBLE DEBIO

CICIOAlEF jALA cíquoAlE NO CICIOAlas SEALCCITIA
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NO EXISTE FLUJO A
TRA VES DEL NODO 04

-SEGMENTO 031

PAG 39 

NO ESTFLOA1 NO EXISITE FLUJO A NO EXISTEl FLUJO A
TRA VES DEL NOD 04 TRAVES DEL NTODO 03 TEAVES DEL NODO 04

L EGMENTO 033 L SEGMENTO *Di _iL SEGMENTO 034

INTERRUPTOR De ImTERRUPTOR DE 1 INTERRUPTOR DEINTERRUPTOR DE
CIRCUITO Al CIRCUIO 1Al ENAL CIRCUITO AIX CIRCUITO A1XIIENAL

INDISPONSLE DEIBIDO ESPURIA DE DISPARO 1 INDISPONINJÍ DESIDO ESPURIA DE DISPARO
OD ^~~~~TM 1 _ A~ _ _

Li ~ ~ L - MCI1~aUSMCAII _ MCMi XS]
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NO EXISTE FLUJO A
TRAVUS DEL MODO 04

SEGMENTO 044

MNO4SO

MNO4SO¿1 -

- ----- f - ~~~~~PAG S9( __ _- -_ _ - --

No A NO H.AY SENAL A ¡ No HAY -- JFAULA DE CAUSA NO EXISTE FLUJO A FALLA DE CAUSA
ENFRIAMIENTO DEL TRAVES DEL NODO 1 VENILACION DEL, 1 COMUN DE A DANCO TRAVES DEL NODO 04 COMUN DE LOS

N*W-OI DIV V *EQ?.UNTO - NvAC4DI AL ¡ DE RATER~A [ SGbUNTO 046 GENERADORES DIESEL

LII7~~sv~~. [ MOGN1iS11 ] F .iL. DC CFA 7 L~a40a.1 F ACPCCFDG 

OG-DIV 1 NO HAY [INICIAR DO-DIV 1 A OPERAR A¿BATERíA3 FALLA A OPERAR A ARRANCAR 3 FAMLA A ARRANCAR
SENAL DE CONTRL 1 ENNERADORES

E _________ [ ~MDOPERA YADCCF STSD EDGpccF
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NO 0031 FLUJO A
TRAVEZ DEL NODO 04

SE#GMSNIO 048

PA 42

GENERADOR DIESEL GENERADOR DESEL GENERADOR DIESEL GENERADOR DIESEL1
DG.DIV 1 FALSA A DO-DIV 1 FALL.A A 1 DO-ODV DC-DIV 1 ERROR ¡

N) ~~~~~~~~ARRANCAR SEGUIR OPERANDO INDISPONERL DIDO HUMANO RSTAURAR

MOG01AFS ] 1M1AFIR MDGO1 M j MGAFM
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NO EXISTE FLUJO A
TRA VES1 DEL NODO 41

SEGMENTO 000

hMN4~O
MNd2SO01 ¡

13.I1 _ 4

mus DEd0120 VCA NO EXISTE FLUJO A
M...,^ -2 FALLA A TRlAVES DEL NODO Al
OPERtAR, CUALQUIER ¡ SEGMENTO 400

MODOL

~MC12FR ~M_.uíuo

NorLxizTiír:ü§iLiÁ-2--

lRAVES DEL.NODO4 d T lAVES DEL NODO 06
SEGMENTO 401 SEGMENTO 001

INTERRUPTOR DE INTERRUPTOR DE
CIRCUITO 141AI1 CIRCUITO 1d1A1-2
DISPARO ESPURIO jINDISPONISLE DEIBIDO

A TM
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L NO EXISTE LUJO A

TEAVE DL OD 0

MNOdSO1
PAG 1. A1

BU$ DE 160 VCA NO EXISTE FLUJO A
BUS-1A FALLA Ai TEAVES DEL NODO 03

OPERAR. CUALaUIER SEGMENTO 0031
MODOj

-- 1 ~ ~ ~ - -__---- -- = = ----- -

NO EXISTIE FLUJO AN[ EXISTE FLUJO A1
TEA VES DEL NODO 03 ¡AVIES DEL NODO 03

-SEGM0ENTO 021 SEGMENTO 021

TRANSFORMADO NO EXISTE FLUJO A F PERDIDA DE PERDIDA DE No EXITE FLUJO A TF1ANFORMADOR DE
FALLA A SEGUIR SEGMENTO 012 ¡ LOSP LOSP SEiGMENTO 022 SEGUIR1 OPERANDO

W ~~~OPERANDO 1L_ - --- rz<-

_ _ _ _ _ _ L~~~~~~~~~~J ( 1 ~~~~~~~ ( 9~~J 
CIRCIO DAM CINRCUTO 1A eNA CICITO AS ALR AE CICUORN DAE CINRCUTO EA IRUTO DAE

ITRUTORD I #R IRCITOR ENA -l INRUPTORSFAL DE CINRUPT O DEY INRUTOAl EA ITRRUTOR DE ¡
INDISPONIBLEL DESUDO ESPURIA DE DISPARO CERRAR RENAL DE CONTROL ESPURIA DE DISPARO INDISPONIBLE DEBIDO

AM 11 -- A-TM

L cía i _ CaSFCJ MCB1ARSS - 3 -

SISTEMA DE CORRIENTE ALTERNA (AC) DIVISION 1 CNSNSIGTRYS AEI-CNLV-Ul PAGINA 45



NO EXISTE FLUJO A
TRAVES DEL NODO 07

2EiV01 Ap SEGMENTO 001

MNS6S000

MNIISO0I PAO 3. 2. ¡
ME4BSOO 27. 28. 29.
MN0801 30. 32. 33.

mUs DE 480/120 VCA fl No 0T FLUJO A7
MCC-lAl -AFALLA A ¡TRAVE11DEL.NODO07
OPERAR. CUALQUIER ¡ _EMENTO 01

MODO_

MMCAlAFR] .MOS6 

W ~~~~~~~~~~~~~~~~~~~~NO EXISTE FLUJO A 1 NEISEFLUJO A
TRAVES DEL NODO 07 ¡TRAVES DEL NO0DO 06

M ~~~~~~~~~~~~~ ~~~~~~~SEGMENTO 062 ¡ SEGMENTO 001

MNO73AÜ2 11 L MN05011

PAG 3

INTERRUPTOR DI INTERRUPTOR1 DE
CIRCUITO ldA1A-A 1 CIRCUITO 14A-A
DISPARO ESPURIO 1INDISPONIBLE DEBIDO

A TM

MCSa1ASS MCBAAn4]
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NO XITE FLUJO A¡TRAVES DEL NODO 21
SEGMENTO 001

MN625001 ¡

IwIN6300 MN215001

, ~SS
0

%A 6, 19.
MN69SO00 23224,

SuS; DE 4501120 VCA NO EXISTE FLUJO A
MCC-IA1-C FALLA A TRAVES DEL NODO 21
OPERAR, CUALQUIER SEGMENTO 201

MODO

W ~~~~~~~~~~~~~~~~~ ~ ~~NO EXISTE FLUJO A NO EXISTE FLUJO A

TRAVES DEL NODO 21 TRA VES DEL NODO 06

L.__ __i FMNO65001

PAG36

INTERRUPTOR DE INTERRUPTOR DE
CIRCUITO 14al1-C CIRCUITO 141AIC
DISPARO ESPURIO INDISPONIB1LE DEBI11DO

MCBA1CSSI ~~MCSI CTIV
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TRA VES DEL NODO 3
SEGMENTO 001

MNI373001

PAG 7.6 II
SUS DE 4601120 VCA~ NO EXISTE FLUJOA
MCC- %Al - FALLA A TRA VES DEL NODO 34
OPERAR. CUALQUIER SEGMENTO 331

MODO

NO EXISTE FLUJO A NO EXISTE FLUJO A
TRAVES DEL NODO 34 IRA VES DEL NODO 06

SEGMENTO 332 SEGMENTO 001

\PAG 28

C#TRRUPTTOR~ D 1 INTERRUPTOR DE 1
CICIT Id [ CIRCUITO Ald

N) 1 ~~~~~~~~~~~~~~~DISPARO ESPURIO INDIZPONIBLE DEBIDO

_ j ~A TM
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NO EXISTE FLUJOA
TRA VE8 DEL NODO 88

SEGM10ENTO 541

MNEUSS4i

PAQ 28. 30. -4
INTERRUPTOR DE 1 INIERRUPTOI DE

tu ~~~~~~~~~~~~~~~CRCUrYo VA DSPARtO CIRCUITO 9A

113PURIO INDISSOISL DEBIDO

SISTEMA DE CORRIENTE ALTERNA (AC) DIVISION 1 CNSNS/GTRYS AE1-CNIV-Ul PAGINA 49



FIGURA B-22. ARBOL DE FALLAS DEL SISTEMA DE CORRIENTE ALTERNA

(AC) DIVISION li.

B-296



NO IDOSTE COflIENE
ALTERNA PARA LA

*1*M-B2219l

No EXUT FLUJO A
TRA VEZ DEL NODO os

COOTFLUOJO DT FLUO =1FLJ
TilACA EZ 5 TNODOVES DEL NOC DE0MDO0

FAILA ATOERR7 SEGMENTO 07

C INCUITO NRDSAO CIRCUITOO A

ESPUIRIO INDISO~IftE PDIDO
A TM

PCSOdSSS ~~PC05EaTM
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LNO Is1Em CORRIENTE1
ALuMRNA PARA SA¡

LPCI-MV-S2OdS

NO Cua81E FLUJOA

llAVES DEL NODO 12 

SEGMVENTO CCI1

NO EXTE FLUJO A NO EXmisE FLUJO A
TlAVES DEL NODO 12 TitAVES DEL NODO 1 1

SEGMENTO, 1 11 SEGMENTO 001

FAG 33

CONTACTO NO DOST FLUJO A
(ARR^NCADOR> 7 TRAVES DEL NODO 12

FALLA A CERRAR SEGMENTO 113

INTERRUPTOR DE INTERRUPTOE DE 1
SPURIOIND IO DIID

CIRCITO7A ISPRO ICUITOI DEID
A TU

!I 7Z i PCRO7AIM
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NO EIOTE CORRIENTE
ALUmRNA PARA LA

LI`Cl-MV-5204C

NO EXISTE FLUJO 
TRA VES DEL NODO1

SECmENTO01

NO EXIS115 FLUJO A NO EXim FLUJO A
IRAVIM DEL NODO 13 llAVES DEL NODO II1

SEGMENTO 121 SEGMENTO 0Ol

W ~~~~~~~~~~~~~~~CONTACTO NO EXISTE FLUJO A
(ARRANCADOR) 78 TRAVES DEL. NODO 13

FALLA A CERRAR SEGMENTO 123

w Li -~~~~~~~~~~~~P*71F 1?_N3123

INIEERUPTO* DE INTERRUPTOR DE
RCUITO 7 DISPARO CIRCUITO 718

ESPURIO INDISPONIBLE DEBIDO
A TM

PCEO7SS ] L.7
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~NO EIT ORET
ALTERNA PARA LA

IM"I13AP

NO EXISTE FLUJOA
TRAVE DEL NODO 18

SEGL4ENTO 001

-i NOCUFTE FLUJO A NO EXIST FLUJO A

SEGMENTO 141 - * EGMETO 00,

w F ~~~~~~~~~~CONTACTO 1[NOXSEFLJA
(ARRANCADOR) aB TAE E OOI

FALLA A CERRAR ¡SGET 4 

CICUrToSUDISARO 1t'1 se
pcmoamssj [ PCSASTM
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No EXITE CORRIENTE 
ALTERNA PARA LA

RIIR-MV-8210 B 

NOEXISTE FLUJO A
TRAVES DEL NODO 19

SEGM0ENTO, 001

PN19SOOl

NO EXISTE FLUJO A NEXSELUOA
TRAVES DEL NODO 19 TRAVES DEL NODO 14

SEGMENTO 181 SEGaMENTO 001

PN19S1SI PN14~01

,- I77,7, ~ ~~~PAG 34

w ~~~~~~~~~~~~CONTACTO NO EXST FLUJO A
<ARRANCADOR) SC IRAVES DEL NODO 19

FALLA A CERRAR SEGZMENTO 13

o ~~~~~~~~~~~ ~~~~PcSO2CC 1 PN 19131

CIRCUITO SC DISPARO CIRCUITO 2C

ESPURIO 1 INDISPONIBLE DEBIDO]
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NO EXISTE CORRIENTE
ALWERNA PARA LA

RHR-MV-8200 u

NO EXISTE FLUJO A
TRA VES DEL NODO 22

SEGMENTO 001

TRAVIS DEL NODO 22 ¡ IRAVES DEL NO'DO 4

SEGMENTO 211 sEGAÑENTO, 001

- PN225211 ]PN1dSOl

FAC 34

W (ARR~~~~~~~~~~~~~CANCOo NO EXISTE FLUJO A
(RACEDRRA lo RVES DEL NODO 22

LL A ERRA sEMNT 213

C)~ú1
INTERRUPTOS DE INTURRUPIOR DE

¡ CIRuTO CCIRCUITO loe
DISPAROESURIO INDBSPONIBLE DISIDO,

fl PC91CTm j
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NO OSE CORET1
ALTERNA PARA LA

RHR-MV-52011

WMV21AP

NO 057 FLUJO A1
TRAVES DEL NODO 24

SEGMENTO 001 1

NO EXSEFUOA N EXISTE FLUJO A
IRAVES DEL NODO 24 TRVE DEL NODO 14

sEGMV0ENTO 231 SEGMENTO 001

FAO 34

FALLA A CERRAR SEGMENTO 233

INTERRUPTOR DE INTERRUPTOR DE
CIRCUITO 103 CIRCUITO 103

DISPARO ESPURIO INDIPONILB DEBIDO
A TM

1,calosu F psoiii
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ALTERNA PARA A
L.PCI-MP~01 E

NO EXISTEi fLUJOA
TRAVE* DEL NODO 28

SEGM1ENTO 001

NO EXISTE FLUJO A NO EXISTE FLUJA
W I~~~~~~~~~~~~~~~RVES DEL NODO 2 IRA VES DEL NODO A.

SEGMENTO 241 ¡ SEGNIENTO 001

( ~~~~ S\ ~~ PAG G

INTERRUPTOR D INTERUPTOR DE
CIRCUIIO 15B FALSA A CIRCUITO a

CERRAR INDISPONIBLE DEBIDO

PC5OIRFC 1 C AITM 
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NO EXI*TE CORRIENT

ALTERNA PARA LA

PN250

NO ExISTE FLUJO A NO EXITE FLUJO A
IRA VESI DEL NODO 26 IRAVES DEL NODO 04

SEGMENTO 21 SEGMENTO 001

PN6251 POSO

E.PAG 38

CIRCUITO iC FALLA A CIRCUITO C

CERRAR 1 INDISPONIBLE DEIBIDO

PCBOICF PCBO1 TM
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INO EXISTE CORRIENTE
ALTERNA PARA LA

NZW-KS-0025

K IMS29APj

NO EXISITE FLUJO A
TRAVES DEL NODO 34

SEGMENTO 001

NO EXISTE FLUJO A 1 NO EXISTE FLUJO A1
TRAVE* DEL NODO 34 TRAVES DEL NODO 31

SEGMENTMO 331 SEGMENTO 001

PAG l

CONTACTO NO EXIST FLUJO A1
<ARRANCADOR l TRAVES DEL NODO 34

w ~~~~~~~~~~~~~FALLA A CERRAR S1EGMENTO 333

m ~~~~~~~~~~PCSO1EFC ]

INTERIJPTOR DE INTERIRUPTOR DE
CIRCUITO E DISPARO CIRCUITO E

ESPURIO INDISPONBLE6 DEBIDO
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NO ExISm CORBENTE
ALIEUMA PARA LA

No ~XITE FLUJO A
TRAVEX DEL NODO 36

SEGLAENTO 001

No EXST FUJ A NODa? FLUJOA
IlAvhS DE OD 8 itlaVh DEL. NODO 31

aEtEa O 61SEGMENTO 001

PAO Al

INIUSRpIOR DE IN1URUPOº DE

Espulmo INDIPONIBLE DBIDO
A.TM
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NO EXI3TE CORRIENTE
ALTERNA PARA LA

N*W-MV-S4 19

NO EXISTE FLUJO A
IRA VE* DEL NODO 28

SEGMENTO 001

NO EXmis FLUJO A NO EXISTE FLUJOA
TWA VES DEL D2 TRAVÉS DEL MODO 

SEMNO271 SEGMENTO 001

PAG »3

CONTACTO 1 NO EXISTE FLUJOA
<ARRANCADOR> 6D TRAVE* DEL NODO 28Li ~ ~ ~ ~ ~ ~ ~ ~ ~~[FALLA A CERRAR 1 SEGMENTO 272

PCTODC7 L -N2273j

[ INTERRUPTOR DE 1E~CIRCUITO 6D DIPARO CIRCUITO D
ESPURIO INDISPONIBLE DERIDO

PcilmDsa - CBWDM
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LNO EXISTE CORRIENTE
ALTERNA PARA LA

XMV"I1AP

NO EXISTE FLUJO A
TRA VES DEL NODO 29

SEGMENTO 001

NO EXISTE FLUJO A FNO EXISTE FLUJO A
TRAVES DEL NODO 29 TRA VES DEL NODO 1 1

SEGMENTO 2811 SEGMENTO 001

PN29S281 1 pN1SO

- ¡ _ F~~~~AG 33

CONTCONo EMIST FLUJO Aw ¡ ~~~~~~~~~~~~(ARRANCADOR> S0 IRA VES DEL NODO 29

FALLA A CERRAR SEGMENTO 283

PCSasDPC PN2952&3

INTERRUPIOR DE INI`ERRUPTOR DE
CIRCUITO aD DISPARO CIRCUITO *o

ESPURIO INDISPONIBLE DEBIDO¡
A TM
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NO -XSE CORRIENTE
ALTÉRAPAAL

NO ExiSTE FLUJO A1
TRA VES DEL NODO 36 

SEGMENTO 001

NO EXISTE FLUJO NO ExisiE RLUJO W ~~~~~~~~~~~~~~TRAVÉS DEL NODO 36 TRAVÉS DEL NODOD

w ~~~~~~~~~~~~~~~SEGLoENTO 351 SEGWKNTO00 1
O L ~~~~~~~~~~~~~~~~~~~~P365351 NdO1 7

INTERRUPTOR DE INTERRUPTOR DIE
CIRCUITO ZA^ FALLA A CIRCUITO ZA^

CERRAR INDISPONISLE DEBIDO

- ~~~~AT
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NO EIT ORET

KSWMP-23

NO EXISTE FLUJO A
TUAVES DEL NODO 37

PN37SOO1

w NO EXISTE FLUJO A 11 ~~~~~~~~~~~~~NO EXISTE FLUJO A
TAVES DPEL NODO 37 TRALVES DEL NODO 04

SEGMIENTO 361 SEGMENTO 001

--INTERkRUPTOR DE INTERRUPTOR DE
CiRCUITO 2E FALLA A CIRCUITO E

CERRAR INDISPONIOLE DEBIDO,

1 (~~~~~AT
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NO EXIVIE CORRIENTE
ALTERNA PARA EL
CARGADOR DE

*ATERIAS EC-1Y125

No E(1815 FLUJO A
TRAVEs DEL MOCO 411

SEGMENTO 001

NO EXISTEí FLUJO A 1NO EXISTEi FLUJO A1

TRAVE* DEL NODO 41 TIZAVES 0EL NODO 40

SEGMENTO 401 1SEGMENTO 001 1

INTERRUPloR s INTERRUPTOR DE NO EXISTE FLUJO A 1 US DE 460/1 20 VCA
CIRCUITO OCI CIRCUITO SCl TRAVES DEL NODO 40 MCC-vEl -l FAUA A

DISPARO ESPURIO jINDISPOMIBILE DESIDO SEGMENTO 391 OPXRAR. CUALQUIER

__ L ~~AT -r MODO

PAG 17
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No EXISTE FLUJO A
TRA VES DEL NODO O

SECMIENTO 391

FA 16

NO EXISTIE F LUJO A NO EXISTE FLUJO A
TRA VES DEL NODO d0 TRA VES DEL NODO 06

SEGMENTO 392 SEGMENTO 001

FAQ 42

w INTERRUPTOR DE 1 ~~~~~~~~~~~~INTERRUPTOR DE
CIRCUITO 1431-1 1CIRCUITO 1dS11.1

Li ~~~~~~~~~~~DISPARO ESPURIO ANIpoIL T EBI 1
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No EXISTE CORRIENTE
ALTERNA PARA LA

RUR-MV-B2¿7

NO EXISTE RLUJO A
TRAVES DEL NODO..

SEGMVENTO 001

PN02-001

No EXISTE FLUJO A 1 NO EXISTE FLUJO A
TRAVES DEL NOD ¿ 2 J RlVES DEL NODO 1 1

SEGMENTO 1 1 SEGMENTO 001

FAG 33

CONTACTO 1 N6EISTE FLUJO A
<ARRANCADOR) SA- 1 TAVE DEL NODO 42

FAU A CERRAR SEGMVENTO 412

P C --- F C -------- 

INTERRUPTOR DE INTERRUPTOR DE
CIRCUITO SA DISPARO ¡ CIRCUITO SA

ESPURI INDISPONBL.E DEBIDO
A 15M

t7Ñ!~~!#1 [ ~~moCeATIV
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NO EXISTE COaRmmNT
ALTIRNA PARA LA

RHR-MV-5214 a

NO 0(^1 FLUJO A
TRA VES DEL NODO ¿.3

SEGIMENTO 000

NO I(C5131 FLUJO A1 NO EXISTE FLUJO A
TRAVES DEL NODO ¿.3 ¡ TRA VES DEL NODO 14

SEGMENTO ¿20 j EGMENT 001

FA1Q014

CONACTO NO EXISTE FLUJO A
CARRANCADOR) 7 llAVES DEL. NODO ¿.3

FALLA A CERRAR SEGMENTO 422
w

INTERRUPTOR DE 1f INTERRUPTOR DE
CIECUITO 7 DISARO, CIRCUITO 7D

ESPURIO INDISIBONIRSE DElUIDO

~~ FCEA7DSS FPC.IA7DM j
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ALTEkNA PARA LA
NZW-MP-aCt

F-MPOaA

NO EXISTE FLUJO A
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FIGURA B-23. ARBOL DE FALLAS DEL SISTEMA DE CORRIENTE ALTERNA

(AC) DIVISION III.
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FIGURA B-26. ARBOL DE FALLAS DEL SISTEMA DE CORRIENTE DIRECTA
(DC) DE 125 VDC DIVISION fiI.
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FIGURA B-27. ARBOL DE FALLAS DEL SISTEMA DE CORRIENTE DIRECTA
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FIGURA B-28. A.RBOL DE FALLAS DEL SISTEMA DE AGUA DE SERVICIO

NUCLEAR (NSW) DIVISION 1.
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FIGURA B-29. ARBOL DE FALLAS DEL SISTEMA DE AGUA DE SERVICIO

NUCLEAR (NSW) DIVISION II.
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FIGURA B-30. ARBOL DE FALLAS DEL SISTEMA DE AGUA DE SERVICIO
NUCLEAR (NSW) DIVISION III.
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FIGURA B-31. ARBOL DE FALLAS DEL SISTEMA CERRADO DE AGUA DE

ENFRIAMIENTO NUCLEAR (NCCW) DIVISION 1.
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FIGURA B-32. ARBOL DE FALLAS DEL SISTEMA CERRADO DE AGUA DE
ENFRIAMIENTO NUCLEAR NCCW) DIVISION II.
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FIGURA B-33. ARBOL DE FALLAS DEL SISTEMA DE VENTILACION Y AIRE

ACONDICIONADO HVAC> DIVISION 1.
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FIGURA B-34. ARBOL DE FALLAS DEL SISTEMA DE VENTILACION Y AIRE

ACONDICIONADO HVAC> DIVISION II.
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FIGURA B-35. ARBOL DE FALLAS DEL SISTEMA DE VENTILACION Y AIRE
ACONDICIONADO HVAC) DIVISION III.
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