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FEA and stress analysis of two Relief Valves (20 & 32MW) in Tasmania, Australia.

Re-Generate recently completed FEA assessments on concept designs for two relief valves. The concept designs
are for replacement valves and incorporate changes to material of construction to mitigate cavitation and
corrosion issues. Modifications to sealing arrangements were also proposed and Re-Generate created 3D solid
models of both valves and carried out elastic stress analysis to check for maximum deflections and stresses for the
existing assets as well as the two new concept designs. A range of analyses were carried out in open and closed
positions and results of the study proved that there would be no detrimental impacts in terms of implementing

the proposed design changes.
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Maximum Allowable Pressure — Penstock and Scroll Case, 66 MW Francis, South Island, NZ

Our client was considering changes to guide vane closure rates and Re-
Generate was engaged to complete an assessment of the penstock (5.8m
diameter) and turbine spiral scroll case (4.6m inlet diameter) to establish
the Maximum Allowable Pressure for the system. Finite Element models |
of each penstock section and the spiral casing were developed using both =
shell and solid elements and analysis conducted to establish the Maximum

Allowable Pressure for the system.
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Rotor Crack — FEA and FFS assessment — 90T rotor, 30 MW Francis, Canterbury, NZ

A recent unplanned outage at a Canterbury power station uncovered multiple cracks in the rotor of a 90T
Generator. Under urgency, Re-Generate performed an FEA and a Fitness for Service (FFS) assessment to ascertain
if the asset was safe to put back into service. Some of the crack indications were up to 500mm in length and an
FEA study was completed to assess various load cases including Overspeed and Runaway. The investigations
included material testing to ascertain the material of construction and the results of the study confirmed that the

Generator was safe to go back into service thus minimising the length of the unplanned outage and subsequent
loss of generation.

P3 (N/mmA2 (MPa))

00
-250
- 500

. 150

. 1000

. 1250
-1500
1750
-2000

§ 2250
-2500
-2150
-3000

P3 (N/mmA2 (MPal)

STATIC

00

250

-500

150

-1000

1250

-1500

1750

-2000

2250
-2500

2150

-3000

OVERSPEED

RUNAWAY

www.regeneratenz.co.nz

+IMPAC

PREQUAL’



o
Re-Generate

Energy And Water Solutions

Intake and Spillway Gate Analysis

Re-Generate have completed FEA studies on a wide range of Intake and Spillway gates. The purpose of these
studies was to assess the gates performance in the case of seismic and flood loading scenarios. Buckling analysis
of the gate structures was also performed. Results of the studies were also used to inform HAZOP’s and FMEA
workshops leading to a range of recommendations around ongoing inspections and maintenance requirements.
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