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WHAT IS THE PURPOSE OF YOUR SURREBUTTAL TESTIMONY?

I respond to rebuttal testimony filed by Mr. Richard Polich, stating that the
Company should have performed a “bucket lift check™ or “wheel gap check” in
2011 and, had it done so, would have led to the Company finding excessive cracking

on the finger dovetails and would have avoided the Event.

DO YOU AGREE WITH MR. POLICH AND IF NOT, WHY NOT?

No, I do not agree. As an initial matter, bucket lift checks are an accepted means
of detecting distress or deformation of tangential entry wheel dovetails at or
near the “notch opening,” which is the gap in the rotor wheel dovetail. On a
tangential entry wheel dovetail design, if the rotor wheel started to deform you
would not necessarily see any blade distortion. Rather, you would see a “gap” or
“lifting” develop between the top outside edge of the rotor wheel and the very
bottom and outside edge of the “notch block” or “notch blade” and/or the blades
adjacent to the notch block or notch blade. Notch blocks and notch blades
essentially perform the same function: they are components that are inserted into

the notch opening/gap in the rotor wheel dovetail and lock everything together.

The problem, however, is that the notch block or notch blade is not directly
attached to the rotor wheel. As a result, load from this component (the notch block
or notch blade) is shared by the adjacent blades, which in turn create higher stresses
in the wheel dovetail at or near the notch opening. The presence of higher stresses
in this location on the rotor wheel can cause deformation of the rotor wheel
dovetail due to stress corrosion cracking (or other mechanisms) and causes the
notch block, notch blade and/or adjacent blades to move out of position and create

the gap or lift, which can be easily inspected (and measured) on tangentially loaded
blades.

1 MPUC Docket No. E999/AA-18-373, et al.
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which has crept out radially under mﬂfﬂf;ﬂlﬂmﬂ mm’:"
trifugal loading.

In contrast, the finger-pinned dovetail design of the I.-1 stage of the Sherco 3
Unit does not have such a “notch opening”—or gap—in the rotor wheel
dovetail. Rather, each blade is held individually to the rotor wheel with pins—
essentially providing a uniform loading of the rotor wheel dovetail around the entire
circumference. In other words, in the finger-pinned design, there is no particular
location where stresses in the dovetail would be higher—and thus more susceptible

to stress corrosion cracking or other failure mechanisms. Thus, it is critically
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important to understand the distinction of whether a bucket lift check could have
been performed on the -1 stage of the Sherco 3 Unit (i.e., feasibility) and whether
such an inspection would have provided any meaningful information that, in turn,
would have revealed the presence or evidence of the latent stress corrosion cracking

in the internal fingers of the dovetail (z.e., practicality).

I have, in prior proceedings, acknowledged that a bucket lift check con/d be
performed on the L-1 finger-pinned stage of the Sherco 3 Unit. It is true that the
bucket lift check can be performed on both tangential entry and finger-pinned
dovetails. But as to whether a bucket lift check is/was a recommended industry
practice for inspecting finger-pinned dovetails to gain any meaningful information or

evidence of cracking, the answer to that question is “no.”

To be sure, performing a “bucket lift check™ is far /ess costly and invasive than
removing the blades of the turbine and performing a TIL 1121-3AR1 magnetic
particle inspection. If, as Mr. Polich appears to suggest, this bucket lift check shouid
have been performed or was an “industry practice” for detecting latent stress
corrosion cracking in the I.-1 finger-pinned stage of the Sherco 3 Unit, General
Electric (GE) would certainly have included a recommendation for this inspection
in TIL 1121-3AR1—or in any of its guidance documents. TIL 1121-3AR1 expressly
states that the purpose of the document is to “[p]rovide complete instruction for
nondestructive testing of rotor wheel finger dovetails.” If there was a meaningful,
cost-effective inspection—such as the bucket lift test—for rotor wheel finger
dovetails that could be deployed as a precursor to performing a multi-million dollar,
blades-off magnetic particle inspection, it would not only be reasonable but also
probable that GE would have included this inspection as a recommendation in

their protocols. Yet GE does not include the bucket lift test as part of any inspection

3 MPUC Docket No. E999/AA-18-373, et al.
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protocol or recommendation for rotor wheel finger dovetails. Importantly, neither
GE nor any other vendor has—formally or informally—recommended this

inspection for the rotor wheel finger dovetails as part of any major inspection.

For example, in the Mechanical Dynamics & Analysis (MD&A) 2005 Outage
Report,' the “notch lifting” measurement column for the finger dovetail rows is
listed as “NA” (ze., not applicable); whereas where the attachments have a notch
opening, such as with the tangential entry dovetails, the notch lifting measurements
are recorded. This is why it is important for witnesses to be precise about what
types of inspections they are talking about in their testimony—and for which
components such inspections are appropriate. Mr. Polich’s lack of precision
regarding appropriate inspections for specific components (e.g., suggesting a bucket
lift check should have been performed on the finger-pinned dovetail attachments)
is further evidence of his lack of expertise with fossil steam turbines and lack of

background to offer opinions related to maintenance decisions associated with

Sherco Unit 3.

As has been discussed throughout my testimony, there are signzficant differences
between the tangential entry and finger dovetail designs—and unique risks and
benefits associated with each design. For tangential entry attachments, the design
allows for full examination of the rotor attachment area and can be easily inspected.
However, that easily inspected design has some challenges, particularly with
susceptibility to stress corrosion cracking. In contrast, the finger-style attachment
is more difficult to inspect as there are internal fingers that are hidden and not
visible when the turbine is assembled. Yet, prior to the 2011 Event at Sherco Unit

3, the finger-style attachment did not present the same issues for cracking

! See Murray Surrebuttal, Exhibit  (TPM-3), Schedule 1 at pages 248-258.
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susceptibility. Indeed, prior to the 2011 Event at Sherco 3, we were not aware of a

single incident of a finger-pinned dovetail failure on a drum-boiler unit.

Major inspections of a utility-size steam turbine generator involve thousands of
components. The MD&A Outage Report is instructive as it demonstrates the
complexities associated with these inspections. But as that Report reveals, there are
numerous checks, inspections, evaluations, measurements, and recordings of
thousands of components incorporated into these inspections. Mr. Polich’s latest
supposition that a bucket lift check would have discovered an “excessive bucket
lift gap” that “would have indicated a need for further investigation? is nothing
more than pure speculation and ignores the realities and complexities associated
with major turbine inspections—especially as it relates to the -1 finger-pinned
dovetails. I am not aware of any engineering analysis that would support Mr.

Polich’s conclusions.

When it comes to checking the integrity of the L.-1 finger-pinned stage of this rotor
and blade attachment, GE’s recommendations are clear: follow the guidance set
forth in TIL 1121-3AR1. In 2011, at the time when maintenance and operations
decisions were being made about Sherco Unit 3, this was the industry guidance that
the Company utilized and followed when making its inspection decision—and
consistent with what the Company’s experienced vendors both recommended and
performed as part of the major inspection process. Mr. Polich’s recommendations
to the contrary are well outside the range of reasonable utility practices and industry
trends as they existed at the time of the November 2011 Event. As detailed in my
prior testimony, the Company operated and maintained Unit 3 in a reasonable

manner consistent with industry practices at that time.

2 Polich Rebuttal at 13-14.
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