GENERATORO SEAL OIL
SYSTEM

Eskom power utility utilized Flownex SE simulation capabilities to mitigate
system shutdowns caused by Generator Hydrogen (H2) Seal ring failures .
Engineers modelled the Hydrogen seal systems and used the simulated
results to identify the case of their system trips.

Flownex allowed the engineers to form an improved understanding of their
systems and identifying the main contributing factor to the  se failures, thus
preventing numerous future outages due to seal oil repairs, which in turn
led to a financial benefit to Eskom.
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POWER GENERATION

CHALLENGE:

The challenge was tgerform aroot cause analysis afystem trigs caused by
generatorseal ring failuresa Flownex model was used 1o

1 Identifythe relationship between system pressure and seal clearances.

9 Plot system pressure at various shaft speeds thus explaining why this
failure was picked up at higher rotor speeds

1 Propose monitoring requirements(be it flow, system pressure, etc.) to
anticipate seal failure.

BENEFITS:

The benefits in using Flownex for this situatiarere as follows:

1 Flownex SE quickly determidethe root causeof system inefficiencies
and unexpected response(low seal oil pressure).

1 The modelcould be used in future to determine system operation when
changing certain parameters.

1 Flownex allowed engineers and operators to make calculated decisions
during operation to ensure that thehighest qualityand standards were
met.

SOLUTION:

The information gathered from caducting the different scenaricsimulations
indicated that the float gap might be the obvious problem for a Seal Oil trip. It
was illustrated by Flownex that the float gap clearance was out of specification
and this enabled an increase in flow and decrease in pressure.

0 T h eingsnteddce, float and baffles are considered as one se
Flownex assisted me in breaking down the seal into sL
components in order to understand and evaluate the flo
characteristics. Using the results gathered from these sub syst¢

together with the overall input and output simulations it wa:
evident that the fl oat gap ir

Jacobus Hodgman (M.Eng), Plant Engineer, Turbine PEmgineer, Eskom
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GENERATORO SEAL OIL SYSTENMN

INTRODUCTION

Power Statios cansuffer from Hydrogen (H2)Seal ring failures on
generation units. These failures are notdetected when the
machines are in standstill or turning gear operation. It ionly
detected when the machines pick up speeabove 2500 rpm.

In order to inspect and or replace thedysfunctionalH2-seals,the
machine are shut - and cooled down for three dayswhich in turn
leads tosubstantiaffinancial implications
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Figurel: Schematic of the generator shalteal and bearing pedestal

Various opinions on the cause of these failures exigith most
being attributed to consequences irthe loss of the H2 and Seal oll
differential pressure.

SYSTEM DESCRIPTION

The AGCseal oil pumps supplieglegassed oil through the cooler
and filter to the generator bearing sealsyhichis then pumped into
the pressure charher V. The dil passes fronthe pressure chamber
V and is forced through the apertures in the sealing ring and
radiallyonto the shaft before escapingdally at both sides through
outlets This prevents the direct escape of gas from the generator
and at the same time prevents the ingress ofiradirect into the
generator.

! The pressure chamber V is the part of the seal that contains the sealing ring
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dn order to inspect and
or replace the
dysfunctionalH2-seals,
machines are shut -

and cooled down for
three days whichn turn
leads tosubstantial
financial implication®.
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There are two chambers on the shaft:

1 TheAir chamber (A)and

1 TheHydrogen chamber (H)
The oil flowing through chamber A absorbs air whereathe oil
flowing through chamber H takes in hywdgen. The oil which
contains air drains into an air defoaming tank where it settles and
allows thetrapped air bubbles to escapeThe same process occurs
in the hydrogen defoaming tank with the oil containing hydrogen.

The oil is then transferred to themain tank where the physically
dissolvedgasses are removed under vacuum (degassoil).
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Figure2: A basic layout of the seal oil system

Pressurisation of the system is controlled by the cutting in of the
AC or DC seal oil pumps when oil ovepressure relative to
hydrogen pressure is too low. When the oil pressure drops below
the minimum permissible level thecaparegulator comes into
operation. After a two second delay this switches the second-AiC
pump on.

Should the AGpump not start after a further one second delay the
DG pump receives a switcton command. Ths switchto the DG
pump activates an alarm thais installed for theimplementation of
turbine trip protection.
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OBJECTIVE OF SIMULADN

The Hydrogen sealwas simulated in Flownex in order taetermine
reasors for the systemtrip. The expected deliverables for this
simulationwere as follows:
1 A Flownex modelthat showed the relaionship between
system pressure angeal clearances.
1 A Flownex modelthat showedthe system pessure at various
shaft speedghus explaining why this failure wasicked up at
higher rotor speeds

1 A proposal as to what monitoring wasequired (be it flow, orhe system
systempressure, etc.) to anticipate seal failure. components were
FLOWNEX MODEL implemented in
A huge sum off technical data was necessary to construct the entire individual pha.ses. to
Flownex model.Some of thetechnical datathat wasused is listed allow the monitoring of
below: the system and ensured
9 The physical measurements fathe H2-Seal Ring Clearances that the correct outputs

and the H2-Seal Bore Clearancewas implementedinto the
Flownex model and provided by on-site engineering
consultants.

1 The minimum nominal bores of piping, valves and associated
items were gathered from a plant walk down as all of the
system information was not documented and available.

I Together with the on-site engineering consultants a
dimensional analysis was done on all baffles, seals, inlet, outlet
and seal clearances.

were achieved

From this dataa basic model was created and solved to ensure that
no errors occued within the program. The g/stem components
were implemented in individual phasesto allow the monitoring of
the system and ensured thahe correct outputs were achieved.
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Figure3: The constructed Flownex model
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