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Condition Monitoring Systems (CMS) and Advanced
Analytics (AA) are industry-standard solutions assisting . . . Tmainbear monitoring - BRI - WTGO016 CMS:
wind power plants operators and owners in their tasks A. AAinforming CMS - | | | | | | | | | | | _ . .
| Fig. 1 AAmodel (orange)  »+ - » Focuses on reducing maintenance costs
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However, the two methods are Comp|ementary in terms of advanced V\_/arnings as ear_ly as 9 mo_nths or E ol )  |S accurate, precise but also SpECIfIC
results and therefore added value can be anticipated from better. Turbine SCADA typically provides 20 _ . Allows advanced warnings (9+ months for specific components)
a combined approach. temperature signals for these components. 0| _
Various simple or advanced technigues can s : * Allows RCA (specific components)
be used to monitor these signals and raise Fig. 2 AA mode L I |
CM S flags weeks or a few months before the residuals. Residual g i oA
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Typical CMS encompasses vibration sensors on wind O&M planning based on CMS and then relying is used as an advanced & b T e TN Nt 1 e « Focuses on performance improvement
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Additional useful monitoring can be achieved using B. CMS informing AA C. Compounding cumulative benefits of CMS & AA
specific in situ sensors such as on-line particle monitoring.
Progress in up-tower repairs and increased turbine size o | o | - o | | o Combined CMS & AA:
have largely contributed to an enhanced business case for SCADA data monitoring using AA allows efficient, The main advantage of AA resides in optimizing turbine performance while CMS primarily o |
CMS-based preventive maintenance. It is usually argued continuous and scalable assessment of turbine focuses on major components. The former targets small but continuously cumulative losses * Enhances the efficiency of O&M planning
that combined with smart planning for repairs, significant general health and performance. _On the down _side, while the latter targets big-ticket but rare repairs and/or replacements. . Leverages wider scope of AA with CMS’ in-depth RCA possibilities
monetary gains can be achieved. root-causes cannot typically be pinned down with AA. A study over a fleet of 900 utility-scale turbines [1] showed that the use of CMS and AA in _
For major components where CMS is available an combination could result in significant savings. Fig. 4 shows the relative weight of savings * Beneitits from
efficient root-cause analysis (RCA) can be devised through reduced O&M costs thanks to CMS and AA advanced warning vs. those generated - CMS' infrequent but large savings (major components), and
AA as a follow-up to preliminary AA findings. by AA-directed performance optimization.
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AA is based on existing data sources — primarily SCADA and AA savings are not to be
data. AA can help reduce maintenance costs on major generalized from this one
turbine components as well as on Balance of Plant (BOP). study. Indeed, the breakdown 15%
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Maintenance cost reduction is achieved through the same Instead, CMS and AA should Vibration (CMS) O.
approach as CMS by monitoring available signals such as: be coInS|dered as i
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with the power curve being the corner stone of all
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